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Table 1. Murphy staging system of pediatric non-Hodgkin lymphoma

Stage Description

I A single tumor (extranodal) or single anatomic area (nodal), excluding

mediastinum or abdomen

] A single tumor (extranodal) with regional node involvement on same
side of diaphragm:
(a) Two single tumors (extranodal)
(b) Two or more nodal areas
A primary gastrointestinal tract tumor (usually ileocecal) with or
without associated mesenteric node involvement, grossly completely

resected

Il On both sides of the diaphragm:
(a) Two single tumors (extranodal)
(b) Two or more nodal areas
All primary intrathoracic tumors (mediastinal, pleural, thymic)
All extensive primary intraabodminal disease; unresectable

All primary paraspinal or epidural tumors regardless of other sites

v Any of the above with initial central nervous system or bone marrow

involvement (<25%)
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Table 2. Patient characteristics of pediatric non-Hodgkin lymphoma patients

Group 1(n=56) Group 2 (n=40)

Sex

Male 43 34

Female 13 6
Histologic type

Burkitt’s lymphoma 10 11

Lymphoblastic lymphoma 18

Diffuse large B cell lymphoma 13

Anaplastic large cell lymphoma 2 12

Not available 6 0

Others* 7 5
Stage (Murphy’s classification)

I 5

1 10

1! 23 21

v 18 16
Survival data

Relapsed - expired 7

Relapsed — survived 0

No relapse - expired 14

No relapse - survived 35 35

Group 1: NHL patients without initial **FDG PET (diagnosed between January 1988
and December 2002)

Group 2: NHL patients with initial **FDG PET (diagnosed between January 2003 and
December 2008)

Others : peripheral T cell lymphoma, diffuse small cleaved cell lymphoma, diffuse

mixed cell type lymphoma, T/NK cell lymphoma, not available, et al.



Table 3. 5 year survival data of pediatric non-Hodgkin lymphoma patients

5yr survival (%, n) Group 1 Group 2

Stage | 20.0+17.9% (n=5) 100% (n=2)
I 40.0%15.5% (n=10) 100% (n=1)
1l 51.5+10.4% (n=23)  96.4%3.4% (n=21)

IV 72.2+10.6% (n=18) 65.3+19.9% (n=16)

Group 1: NHL patients without initial **FDG PET (diagnosed between January 1988
and December 2002)
Group 2: NHL patients with initial **FDG PET (diagnosed between January 2003 and

December 2008)
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Table 4. Comparison of the results between *FDG PET and bone marrow biopsies for

detection of lymphomatous bone marrow infiltration

BM (+) BM (-)
PET (+) 6 10 (discordant)
PET (-) 1 (discordant) 23

BM : lymphomatous infiltration in bone marrow exam

PET : bone marrow uptake in *®FDG PET
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Table 5. Regions of bone marrow uptake in ®FDG PET in 10 patients whose bone

marrow biopsy showed negative result

Regions of bone marrow uptake in initial **FDG PET No. of cases
Humerus 5
\ertebrae/sacrum 5
Rib 4
Femur 4
Pelvis 3
Maxilla/mandible 3
Forearm 3
Tibia 2
Wrist 1
Feet 1
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Fig 1. A case of pediatric non-Hodgkin lymphoma patient : increased bone marrow
uptake in *®FDG PET without lymphomatous infiltration in bone marrow aspiration
and biopsy (single arrow : left ilium, double arrow : left sacrum, A, B : axial image,

C : sagittal image, D, E : coronal image)

_14_



3. BY% YA WrlolA “FDG PETS AlAE #3 1¥8x 2 o A&

&9 v
PFDG PET# =4 Aol Aaph dAeA G A4 TAA, ddA ¥
71 3719 S = Beta BFDG PET AF ®Hel 5 AH 9 F7F 245 9

Z gaste] AAR 47]d F3te] (82 % A4S ¥FDG PET
AR oo e AEES BlalstaAk skglth 20021 129 o] def ZIEhd
< oM EAZHES 2 T 7|2 Aeidd Sxs3) 2003d 19

FTRE 2008 12€971A] Hwkukglel sats = BEDG PETS A9 3 114 A

1988\ -5 2002\ 11¥7}A] Zof HEZAHESE 37|22 Adre dx=

Z 23Wo]9 3, 20034 1€ EE 2008 12¥€71#] 1Al Aol wbHo| 9l Ao}

1

HEAEEE 37|12 Jekwgkov], Hx 9] “FDG PETS AR e 24}
= % 2golglen, B AAA FA @Ee] o]FojAal glnt. o] F 21
B AdH W] 37l wel AR AAH gl 782 FDG PET 477
Hol= =5 A SUHE Avide Aem felgo] HAFHoRE WIS
& A#ste] W) 2

ol &= v Aol AEEANE dFE vHE A 248 A F @

N
N
il
(s
o
Ol
&
ot
1o
&)
&
N
nl
li
)
091:4"
Ol
o
(o]
)
&
-
O
®
0
m
_|

Akl ko] log-rank testE A 33T BFDG PETS Al 3 3kA] @88 2002
129 ol do] Ao 37] AL 59 AEES 51.5+104% 131, °FDG
PETS A&t 37] 3AE9 5 AEEL 96.4+3.4%%, 7 = Alolol| {9
gk ZFol 7k A ATH(P =.005) (Fig 2).

o9} Tl Eo] 4712 ke Folgo M 51 AEES W w33t FDG
PET A3 o] 47]2 Xt 3zt e] 51 AESLS 72.2+10.6%°] 9L

BEDG PET A8 o] % 47) 2 Zguke dkzlto A= 65.3£19.9%°] 9 tF. F



& Abolell log B AW AWFHAT, P =568% BAMOE Folud £AS

X A TH(Fig 3).
1.0= —l
) Stage Il with PET image aroup
. (N=23, 96.443.4%)
«© = e
2 L
Z Y- =
2 0.6— '
w —I
E I i o S R e
2 Stage Il without PET image group
B O (N=21, 51.54+10.4%)
3
o
o Log-rank test P=.005
0.2-
0.0—
I 1 I I I I
0.00 2.50 5.00 7.50 10.00 12.50
Time (year)
Fig 2. Overall survival of stage Il pediatric non-Hodgkin lymphoma patients

with ®FDG PET at diagnosis (solid line) and without *®FDG PET at diagnosis (dashed

line). (P=0.005)
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Fig 3. Overall survival of stage IV pediatric non-Hodgkin lymphoma patients

with 8FDG PET at diagnosis (solid line) and without ®FDG PET at diagnosis (dashed

line). (P=0.568)
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Abstract

Clinical significance of increased bone marrow uptake in
BEDG PET (Positron Emission Tomography)

of childhood non-Hodgkin’s lymphoma

Haneul Lee

Department of Medicine
The Graduate School, Yonser University

(Directed by Professor Chuhl Joo Lyu)

Objective: To assess the role of increased bone marrow uptake in 18F-
Fluorodeoxyglucose (**FDG) PET in pediatric non-Hodgkin’s lymphoma (NHL)
patients.

Materials and methods: We retrospectively reviewed charts of all histologically
proven pediatric NHL from 1988 to December 2008. 56 patients were diagnosed
between January 1988 and December 2002. All underwent posterior iliac crest bone
marrow biopsy without **FDG PET. 40 patients were diagnosed between January 2003
and December 2008, and all underwent bone marrow biopsy and *FDG PET at
diagnosis. Log-rank test was performed to evaluate the effect of increased bone marrow
uptake of 18F FDG-PET in 5-year survival.

Results: Among 40 patients who underwent bone marrow biopsy and *FDG PET at
diagnosis, result of bone marrow biopsy and **FDG PET were concordant in 29 patients.

Among 11 discordant patients, 1 case showed positive bone marrow biopsy result and
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negative ®FDG PET result. There were 10 patients whose bone marrow biopsy result
was negative and **FDG PET result was positive. Among them, 2 cases underwent
chemotherapy of stage Ill according to bone marrow biopsy result and 7 cases were
upstaged to stage 1V according to *®FDG PET result. There was no influence on stage in
1 case as he was confirmed with central nervous system involvement. The 5-year
survival of stage 111 group without *FDG PET was 51.5+10.4%. In stage Ill group
with ®FDG PET, the 5-year survival was 96.4+3.4% and there was statistically
significant difference between two groups (P =.005).

Conclusions: ®*FDG PET findings at diagnosis in pediatric non-Hodgkin’s lymphoma
can be used for upstaging in patients whose initial bone marrow biopsy result was
negative, and upstaging can be lead to statistically significant prolonged survival
(p=.005). ®*FDG PET shows potential to detect bone marrow involvement much more
sensitive than conventional posterior iliac crest bone marrow biopsy and to help image-

guided bone marrow biopsy for accurate initial staging.

Key Words : lymphoma, pediatrics, *®FDG PET, bone marrow
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