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Abstract
Pediatric lymphomas (PL) are the third most common malignancy and account for 10% to 
15% of all cancers in the pediatric age group. Accurate classification and staging are im-
portant for appropriate prognosis and treatment of pediatric Hodgkin’s lymphoma (PHL) 
and non-Hodgkin’s lymphomas (PNHL) and impact patient prognosis significantly. The role 
of fluorine-18-fluorodeoxyglucose positron emission tomography (18F-FDG PET) and 18F-FDG 
PET/computed tomography (18F-FDG PET/CT) in diagnosis, staging, localization of tumor 
radiotherapy, evaluation of treatment response and detection of recurrent tumors of PHL 
and PNHL is reviewed in this paper. The results of published 18F-FDG PET and 18F-FDG PET/
CT studies in pediatric patients with HL and NHL were promising for initial diagnosis, for 
the localization of tumors, for radiation treatment and for early assessment of treatment 
response. However, as the sample size of these original articles was often small and a unified 
study design standard is lacking, more data are needed to better specify the role of 18F-FDG 
PET and 18F-FDG PET/CT in the management of PHL and PNHL. In conclusion, the 18F-FDG PET 
and 18F-FDG PET/CT appear superior to other imaging methods such as X-rays, CT, MRI and 
ultrasound, other nuclear medicine methods and bone marrow biopsy for the evaluation of 
pediatric lymphomas. 

Introduction

P ediatric lymphomas, including pediatric Hodgkin’s lymphoma (PHL) and 
pediatric non-Hodgkin’s lymphomas (PNHL), constitute 10% to 15% of all 
childhood cancers (representing 2%-3% of all malignancies) in children and 

adolescents younger than 20 years old, and are the third most common group of 
cancers following leukemia and malignant brain tumors in children [1]. The inci-
dence of PHL and PNHL increases with age, accounting for 3% of cancers in chil-
dren younger than 5 years of age and for 24% of cancers in adolescents aged 15 
to 19 years. With a timely diagnosis and appropriate treatment, the reported over-
all 5 years survival for HL and NHL in patients younger than 20 years is 91% and 
70%-76%, respectively [2]. To improve the survival rate and obtain a more favora-
ble prognosis, a diagnostic method that can accurately classify and stage PHL and 
PNHL is needed.

Fluorine-18-fluorodeoxyglucose (18F-FDG) positron emission tomography/com-
puted  tomography (PET/CT) imaging is one of the most advanced multi-mode 
techniques available. The biodistribution of 18F-FDG can be detected by PET and 
PET/CT with high sensitivity. Numerous original publications have investigated the 
value of 18F-FDG PET and 18F-FDG PET/CT in the evaluation of PHL and PNHL. This 
review describes briefly the classification and incidence of PHL and PNHL, compares 
18F-FDG PET and 18F-FDG PET/CT with other diagnostic techniques for PHL and PNHL 
and evaluates the role of 18F-FDG PET and 18F-FDG PET/CT in the evaluation of PHL 
and PNHL.  

Classification and incidence of pediatric lymphomas  

PHL is more frequent in adolescents while PNHL is more frequent in children younger 
than 10 years [1]. PHL and PNHL may not be limited to a single organ system and often 
appear systemically. Classic PHL involves contiguous nodal groups at presentation. In 
contrast to that, PNHL is more commonly extranodular.
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used while central nervous system (CNS) prophylaxis is 
necessary. 

The outcome for PNHL is generally better than that of 
adult NHL. Older children also tend to have worse outcomes 
when treated on the aggressive pediatric regimens [12].

Comparison of diagnostic methods for PHL 
and PNHL  

Appropriate treatment of PHL and PNHL is dependent on 
timely, accurate classification and initial staging. This evalu-
ation of PL should begin with an observation of signs and 
symptoms, which vary. The most common symptom of PL 
is one or more enlarged lymph nodes in the neck, axilla or 
groin, which are usually painless. Other frequent signs and 
symptoms include unexplained fever, night sweats, itchy 
skin, fatigue, loss of appetite, weight loss, coughing, diffi-
culty in breathing, frequent viral infections and abdominal 
swelling. Large lymphomas in the chest or the abdomen can 
be asymptomatic. Physical examination, although limited by 
the location of the disease, contributes to peripheral lymph 
node staging.

The physician’s choice of auxiliary examination should 
be guided by the findings of a thorough history and physi-
cal examination. The imaging modalities of ultrasonog-
raphy (US), plain film radiography (X-rays), computed to-
mography (CT), and magnetic resonance imaging (MRI) 
that are often used to evaluate the size criteria for nodal 
involvement have several limitations. Specifically, normal-
sized lymph nodes harboring micrometastases can be 
missed and lymphatic enlargement due to other causes 
cannot be differentiated by the above-mentioned imag-
ing modalities [13]. 

Sensitivity and specificity of CT for nodal disease has 
been reported to be 87.5% and 85.6%, respectively [14]. 
Evaluation by CT of nodal size was considered to be the 
standard anatomical imaging technique for staging of 
pediatric lymphomas [15]. However, strict CT size criteria 
are not distinct in pediatric patients because the nodal size 
range of benign reactive lymph node hyperplasia overlaps 
with that of malignant lymphadenopathy [16]. Moreover, 
CT performs rather poorly in detecting splenic and liver in-
volvement by PHD [17]. 

A safer alternative and the procedure of choice to as-
sess bone marrow and central nervous system infiltration 
is MRI, but it is not convenient for routine imaging of the 
entire bone marrow. This limitation is most evident in 
post-treatment cases, where MRI is unable to differentiate 
residual tumor from fibrosis or to detect early recurrence 
[18]. Fluorine-18-fluorodeoxyglucose is a glucose ana-
logue that can provide unique information about glucose 
metabolism of normal and abnormal tissues in a whole-
body imaging of PET/CT and thus, can compensate for the 
shortcomings of MRI. 

Optimal management of PL requires accurate detection 
of bone marrow (BM) involvement, a sign of advanced dis-
ease that portends worse prognosis. For decades, BM bi-
opsy (BMB) has been performed to assess BM infiltration 
and is considered the “gold standard” in the initial staging 
of lymphoma. However, BMB is invasive and stressful, es-
pecially in pediatric patients who may require general an-
esthesia. Moreover, BMB can only evaluate a sample of the 

Pediatric Hodgkin’s lymphoma
PHL represents approximately 40% of all PL [3, 4]. Male in-
cidence is slightly greater under the age of 15 (male/female 
ratio: 1.3 to 1) and significantly greater under the age of 5 
(male/female ratio: 5.3 to 1) [1]. Carl Sternberg (in 1898) and 
Dorothy Reed (in 1902) described the histologic character-
istics and cellular abnormalities of the neoplastic cells seen 
in HL. The Reed-Sternberg (RS) cell, a giant multinucleated 
lymphocyte with eosinophilic nucleoli, is considered as the 
hallmark of HL [2]. 

Classification of HL is based on morphology, immunohis-
tochemistry and clinical manifestations. The World Health 
Organization (WHO) classification separates the less com-
mon nodular lymphocyte predominant (LP) form of HL from 
the relatively common classical PHL form. According to this 
classification, subtypes of classical HL are: a) nodular sclero-
sis (NS), b) lymphocyte rich (LR) (previously LP), c) mixed cel-
lularity (MC) and d) lymphocyte depletion (LD) subtype. The 
Rye pathological classification distinguishes four subtypes, 
among which: a) NS (in adolescents) and b) MC (in pre-pu-
bertal children) are the most frequent subtypes. The RS cells 
are abundant in the NS subtype, less frequent in the MC and 
LD subtypes and rare in the LR subtype, thus the diagnosis 
of the LR subtype of HL requires the evaluation of multiple 
tissue sections [5].

Pediatric non-Hodgkin’s lymphomas and comparison 
to adult NHL
PNHL represents 60% of pediatric lymphomas; its incidence 
peaks between the ages of 5 and 9 years [6]. There is a 
marked male incidence in PNHL, 70% of them occur in male 
children [1], in all age groups. Contrary to the many sub-
types of NHL in adults, there are only four major subtypes 
of NHL in the pediatric population. The WHO divides PNHL 
into four major histologic subtypes: a) Burkitt lymphoma 
(BL) 40% of the cases, b) diffuse large B-cell lymphoma (DL-
BCL) 20% of the cases, c) anaplastic large cell lymphoma 
(ALCL) 10% of cases and d) lymphoblastic lymphoma (LBL) 
30% of the cases [2]. 

Pediatric NHL differs from adult NHL with respect to biol-
ogy, disease type, staging system, treatment and outcome. 
Nearly equal proportions of PNHL are B-cell and T-cell lym-
phomas; in contrast, the majority of NHL in adults are of B-
cell origin. Nearly all PNHL are high-grade tumors that are 
usually diffuse in nature, while adult NHL are more com-
monly of low or intermediate grade [7]. About 90% of PNHL 
disease subtypes observed in children and adolescents are 
either mature B-cell NHL, lymphoblastic lymphoma or ana-
plastic large cell lymphomas. The other 10% are subtypes 
commonly observed in adults [8].

The Murphy staging system is used most widely for PNHL 
while the Ann Arbor staging system and the International 
Prognostic Index are usually used for adult NHL. The Mur-
phy staging system differs from the Ann Arbor system 
primarily with respect to the classification of abdominal, 
intrathoracic and paraspinal/epidural disease [9]. Minimal 
disease can be detected in the peripheral blood of the vast 
majority of PNHL patients at diagnosis [10, 11]. 

Therapeutic approaches differ for children and adults 
having similar histologic classifications. In children NHL 
is considered a disseminated disease, despite having lo-
calized sites of involvement. Therefore, in children com-
plete surgical resection and local radiotherapy are rarely  
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entire BM (most commonly in the region of the anterior or 
posterior iliac crests), while lymphomatous involvement of 
the BM is occasionally focal and can be missed at selected 
biopsy sites [19]. It has also been reported [20] that eight 
malignant lymphoma patients had bone scintigraphy le-
sions not detected by BMB. This limited assessment of BMB 
can lead to false-negative findings and adversely affect 
clinical management.

The use of nuclear medicine scans, such as a gallium-67 
(67Ga) scintigraphy and bone scanning (BS) is warranted to 
detect skeletal involvement with metabolically active lym-
phomas. 

Gallium-67-citrate scintigraphy is very useful for baseline 
functional imaging of high-grade lymphomas and for evalu-
ation of treatment response [21] but has several limitations: 
First, its sensitivity and specificity are affected by the type 
and site of disease involvement, therefore intermediate 
and low-grade lymphomas are more difficult to evaluate 
than the more aggressive ones (Fig. 1). Second, 67Ga-citrate 
scintigraphy is less accurate in assessing infradiaphragmatic 
involvement due to the physiological uptake of 67Ga in the 
abdomen (liver, spleen, and kidneys initially, then bowel). 
Furthermore, adequate clearance of background activity 
requires a substantial interval between injection of gallium 
and imaging (at least 3 days) [22]. 

Other researchers (1995) [23] showed that 67Ga scintigra-
phy was more reliable than bone scanning for evaluating the 
therapeutic response in patients with bone lymphoma. It has 
also been reported [24] that bone scanning was unnecessary 
in the initial staging of children with malignant lymphomas. 
Bone scans were less frequently used in patients with lym-
phoma because 67Ga scintigraphy can better detect most 
lymphomas and their metastases. Currently, bone scanning 
is particularly recommended for patients with bone pain, el-
evated alkaline phosphatase or extensive disease [25]. 

The most valuable imaging modality available for the 
evaluation of PHL and PNHL is 18F-FDG PET/CT. In contrast 
to CT and MRI, the diagnostic criteria of 18F-FDG PET/CT for 
malignant tumors are based on both the anatomical loca-
tion and the metabolic activity of tumor cells. In addition, 
18F-FDG PET/CT can be employed as a whole-body imaging 
method to search for lesions. Thus, 18F-FDG PET/CT is obvi-
ously superior to CT and MRI. 18F-FDG can accumulate in cells 
regardless of their location within the body and assess ma-
lignancy in osseous structures and in BM, thus challenging 
the traditional role of 67Ga scintigraphy and bone scanning 
for staging and follow-up of children and adolescents with 
lymphomas [26]. 

The role of 18F-FDG PET and 18F-FDG PET/CT 
in initial staging of PHL and PNHL

After lymphoma has been diagnosed and classified his-
topathologically, physicians have to evaluate accurately the 
initial clinical stage based on the distribution of enlarged 
lymph nodes and the extent of extranodal involvement. Ac-
curate initial clinical staging is important. Advanced stages 
require an aggressive therapeutic regimen, while over-treat-
ment increases the risk of long-term side effects. 

Scanning with 18F-FDG PET and PET/CT can detect insidious 
lesions with high sensitivity, leading to more accurate initial 
staging of PL as compared to CT or MRI. Other researchers 
[27] reported that 18F-FDG PET up-staged four of 22 pedia-
tric patients with PHL and others [28] that changed the stage 
of the disease in four of seven cases having PHL or PNHL. 
Other researchers [29] reported that 18F-FDG PET modified 
both the stage and the treatment approach in 10.5% of the 
pediatric patients and others [30] using 18F-FDG PET found 
that the stages of PHL or PNHL differed from those diag-
nosed by CT in six of 25 patients. In a study of patients with 
39 PHD and 2 NHL Burkett’s lymphoma, it has been reported 
[18] that by using 18F-FDG PET/CT the initial staging results 
in 11 of 41 patients were not the same with those of CT, MRI, 
and US. In these 11 cases, five patients were upstaged and 
six were downstaged. Similar results were reported recently 
by others [31, 32], who found much better staging results by 
18F-FDG PET/CT than by CT, BMB, MRI, 67Ga-citrate scan and 
bone scan in 53 PHL patients and by diagnostic contrast-en-
hanced CT in 30 PHL patients. 

Compared with CT and MRI, 18F-FDG PET/CT imaging is 
more sensitive for the detection of extranodal lesions. Other 
authors [33] using 18F-FDG PET/CT in 76 PHL pediatric pa-
tients concluded that 18F-FDG PET/CT could effectively de-
tect extranodal lesions, especially within the liver, the spleen 
and the BM. Others [34] assessed the diagnostic utility of CT, 
18F-FDG PET and 18F-FDG PET/CT for initial staging of PHL. 
They found that the accuracy of CT or MRI, of 18F-FDG PET 
and of 18F-FDG PET/CT was 86%, 89% and 97%, respectively 
for lymph node regions above the diaphragm and 94%, 94% 
and 98%, respectively for lymph node regions below the 
diaphragm. For extranodal regions, the accuracy was 96%, 
96% and 100%, respectively.

Scanning with 18F-FDG PET/CT was especially valuable 
for the detection of unexpected extranodal sites of PL. In a 
study of 24 PHL and 7 PNHL patients, other authors [35] stud-
ied 18F-FDG PET/CT and diagnostic CT (DCT) and on an analy-

Figure 1. Left panel (A): chest CT; middle panel (B): coronal gallium SPET; right panel (C): coronal 18F-FDG PET. There are extensive abnormalities in the chest CT scan 
which are shown to be metabolically active by PET imaging. But these foci don’t accumulate gallium [22]. 
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sis of 164 lesions, 38 sites were detected by 18F-FDG PET/CT 
but not by DCT. The 38 lesions missed by DCT were located 
in normal-sized lymph nodes (n=11), bone marrow (n=8), 
spleen (n=6), thymus (n=5), liver (n=3), bone (n=3), pancreas 
(n=1) and ascending colon (n=1). The sensitivity, specificity, 
positive predictive value (PPV) and negative predictive value 
(NPV) of 18F-FDG PET/CT were 99%, 100%, 100% and 86%, re-
spectively; and the corresponding values of DCT were 80%, 
23%, 92% and 7%, respectively.

Scanning with 18F-FDG PET/CT is a more sensitive and 
specific method than BMB and BS for the detection of BM 
involvement in PL (Fig. 2). In 175 pediatric patients with 
newly diagnosed classical HL, staged more than IIA, 18F-
FDG PET detected BM involvement in 45 patients, while 
BMB was positive in only 7 patients. The sensitivity of BMB 
for the detection of BM involvement in pediatric lympho-
ma was 4%, while for 18F-FDG PET/CT was 100%, respec-
tively [36]. 

It has been reported [37] that among 13 PNHL patients 
with BM involvement, tested by 18F-FDG PET/CT found BM 
involvement in 12 patients, while BMB revealed BM involve-
ment in 7 patients. BMB also demonstrated 1 false-negative 
result. The sensitivity for BM involvement in PL was 92% and 
54%, respectively, for 18F-FDG PET/CT and BMB. The BM in-
volvement can be well detected by a whole-body PET/CT 
imaging. As expected, 18F-FDG PET/CT guidance can im-
prove the sensitivity of BMB. The authors reported that BMB 

was positive in 86% of patients with positive 18F-FDG PET/CT 
findings at the biopsy sites.

Other researchers [25] reported that 18F-FDG PET/CT in-
dicated bone involvement not otherwise evident on bone 
scan in 4 out of 18 PHL patients. Bone scan also showed ab-
normal uptake in a benign lesion (non-ossifying fibroma pa-
tient), indicating a false positive result. 

The role of 18F-FDG PET and 18F-FDG PET/CT 
in radiotherapy of PHL

Disease sites found on 18F-FDG PET/CT can show that the 
involved-field of radiation treatment (IFRT) should be 
enlarged to cover the greater extent of the tumor. Treat-
ment of all sites of the initial disease improves control of 
the disease. In 53 PHL patients studied by others [31], the 
IFRT changed in 9 patients, with at least 1 discordant site 
between 18F-FDG PET/CT and CT. In 8 patients, the IFRT be-
came more extensive while in one patient it became less 
extensive. The most common change in IFRT was the inclu-
sion of the spleen in four cases. Another study also demon-
strated that 10 of 30 patients had a change in the IFRT as 
a result of 18F-FDG PET/CT examination. The IFRT became 
larger in 7 of the 10 patients [38].

Other authors [32] adjusted the IFRT volumes in 21 of 30 
PHL patients on the basis of initial 18F-FDG PET/CT findings, so 
that 32 sites were added and 15 sites were excluded from IFRT. 
The most commonly added sites were the contralateral neck, 
the para-aortic nodes and the spleen. The most commonly 
excluded sites were the pleura, pericardial and lung nodules. 
Other researchers [39] performed a study in 20 children with 
HL. They concluded that the addition of 18F-FDG PET/CT to 
the treatment plan lowered interobserver variability in de-
termining the extent of nodal involvement and significantly 
increased the consistency of tumor volume definition.

The role of 18F-FDG PET and 18F-FDG PET/CT 
in the evaluation of treatment response of 
PHL and PNHL 

18FDG PET/CT can reveal the post-treatment tumor growth 
and proliferation, providing a basis to early judge the clinical 
curative effect (Fig. 3). It has been reported [29] that in evalu-
ating treatment response specificity of 18F-FDG PET was 94% 
as compared to a specificity of 54% for physical examination, 

Figure 2. A 13 years old girl with a negative 
BMB. (A and B) PET shows focal enhanced 18F-
FDG uptake (arrows) in multiple areas of the tho-
racic spine, sternum, and pelvic bones. (C) CT scan 
shows corresponding lytic lesions (arrows) in both 
iliac crests [36]. 

Figure 3. A 9 years old boy with Burkitt lymphoma stage IV. (A) A PET study was 
performed at baseline. The 3D-projection image showed massive nodal, hepatic, 
splenic, renal and medullary involvement. (B) After two cycles of chemotherapy, 
the 3D-projection PET image was already negative. The child is in complete re-
mission [29].

A C
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chest X-rays, CT, MRI, US and bone scan. Other researchers 
[35], compared 18F-FDG PET/CT and CT for monitoring re-
sponse to treatment in 31 PL patients. CT demonstrated 76 
residual masses in 22 patients, while 18F-FDG PET/CT detect-
ed 11 masses in 4 patients. The 65 18F-FDG PET/CT negative 
masses were false positive findings of the CT scans. Thus, the 
positive predicted value (PPV) of 18F-FDG PET/CT for residual 
masses was 100% and that of CT only 14% [35]. 

Other researchers [18] compared 18F-FDG PET/CT and CT, 
MRI, and US in a group of 51 PL patients (45 PHD, 6 PNHL), 
to evaluate early response to treatment after two to three 
courses of chemotherapy. Findings were discordant in 17 of 
the 51 cases. The 18F-FDG PET/CT findings were true-nega-
tive in 15 patients (all were false-positive on CT) and true-
positive and false-positive in one patient, respectively. The 
sensitivity, specificity, accuracy, PPV and NPV of the 18F-FDG 
PET/CT scan for the evaluation of treatment response after 
two to three courses of chemotherapy were 100%, 97.7%, 
98%, 85.7% and 100%, respectively, as compared to 83%, 
66.6%, 68.6%, 25% and 96.7% for CT combined with MRI. In 
another group of 42 PL patients (29 PHD, 13 PNHL), evalu-
ated for treatment response 4-8 weeks after end of therapy, 
the above authors reported that the sensitivity, specificity, 
accuracy, PPV and NPV of 18F-FDG PET/CT were 100%, 90.9%, 
92.8%, 75% and 100%, respectively, and the corresponding 
values of CT combined with MRI were 55.5%, 57.5%, 57.1%, 
26.3% and 82.6% [18].

 It has also been reported [34] that the sensitivity and NPV 
of PET-negative patients at either early or late treatment re-
sponse in 40 and in 29 PHL children was significantly higher 
compared to the proportion of CT and MRI negative pa-
tients. Sensitivity and NPV of 18F-FDG PET for early and late 
therapy response assessment were both 100%. Specificity of 
early and late response of PET and of CT combined with MRI 
were 68% vs 3% and 78% vs 11%, respectively. Specificity of 
early treatment response assessment by 18F-FDG PET was 
increased to 97% by quantitative analysis of SUVmax reduc-
tion using a cutoff value of 58% .

The role of 18F-FDG PET and 18F-FDG PET/CT 
in the detection of recurrence after treatment 
of PHL and PNHL

Residual abnormalities occur in 30%-60% of PL patients af-
ter chemotherapy. However, only a maximum of 10%-20% 
residual masses are reported to be positive for PL on biopsy 
and only 18% will eventually relapse [40]. Morphologic im-
age methods such as CT, MRI, or US cannot differentiate 
between necrotic tumor tissue, inflammatory process or 
persistent malignant disease, while 18F-FDG PET and 18F-FDG 
PET/CT can identify the nature of the residual mass. Other 
authors [29] indicated the ability of 18F-FDG PET to detect re-
currence after chemotherapy. After studying 38 PHL and 21 
PNHL by 18F-FDG PET in a systematic long-term follow-up, 56 
of the 59 studies were negative compared with 39 negative 
of physical examination, chest X-rays, CT, MRI, US and bone 
scan. 18F-FDG PET scan was considered to be false positive 
in 3/59 studies due to muscle activity, asymmetrical thymus 
and atrial myocardial uptake. The authors reported that the 
specificity of 18F-FDG PET for monitoring recurrence was 95% 
and that of the X-rays, CT, MRI and bone scan was 66% in this 
follow-up study of all 59 PL patients. 

It has been reported [22] that in 26 PL 18F-FDG PET provid-
ed incremental, clinically important information in 21% of 14 
PHL cases and 33% of the 12 PNHL cases and was especially 
useful in differentiating scar tissue from recurrent masses or 
residual disease at the end of treatment. Other authors [18] 
in 18 PL patients (6 PHL,12 PNHL) reported 100% sensitivity, 
specificity, accuracy, PPV and NPV for 18F-FDG PET/CT, while 
the corresponding values of CT, MRI, and US were 100%, 
38.4%, 72.2%, 50% and 100%, respectively. 

Other researchers [41] retrospectively reviewed the 18F-
FDG PET/CT and diagnostic CT images performed during 
follow-up after completion of treatment by chemotherapy 
(28 patients), chemotherapy and radiation (10 patients), 
and hematopoietic stem cell transplantation (3 patients) 
in a total of 41 PL (24 PHL and 17 PNHL). They found that 
18F-FDG PET/CT was 95% sensitive, with a PPV of 53% and 
CT was 79% sensitive, with a PPV of 52%. The authors con-
cluded that a negative 18F-FDG PET/CT scan strongly sug-
gests absence of recurrence; however due to low PPV, a 
positive 18F-FDG PET/CT and diagnostic CT scans should be 
interpreted with caution in PHL or PNHL during routine fol-
low-up after completion of treatment. Figure 4 shows an 
example of false positive PET/CT scan. Similarly, in another 
study [42], 23 consecutive PHL patients were evaluated 
with 18F-FDG PET scan either at diagnosis, during treatment 
or after completion of chemotherapy or chemotherapy 
and radiation. Both sensitivity and NPV of 18F-FDG PET were 
100%, but with a poor specificity (57.1%) and PPV (18.2%) 
and concluded that 18F-FDG PET is a sensitive but not spe-
cific method for evaluating post-treatment PHL patients 
and that treatment decisions based solely on 18F-FDG PET 
scan results were inadvisable. 

Conclusion, remarks and future prospects

Scanning with 18F-FDG PET and 18F-FDG PET/CT are useful 
techniques in the evaluation of PL greatly contributing to 
the diagnosis of initial staging of PL. These methods are also 
valuable for the localization of tumors for IFRT and for early 

Figure 4. False positive PET/CT scan, MIP image with moderate 18F-FDG uptake in 
a cervical lymph node (arrow) in a 12 years old boy with HL during routine follow-
up. Biopsy of this node was negative for recurrence [41].
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assessment of treatment response and also highly specific to 
allow for accurate characterization of residual masses, which 
are common in PL patients. Scanning by 18F-FDG PET and 18F-
FDG PET/CT is also more useful than CT, MRI and US or other 
nuclear medicine methods, such as 67Ga scintigraphy, bone 
scanning and BMB, for the evaluation of pediatric patients 
with HL or NHL. 

However, 18F-FDG PET and 18F-FDG PET/CT have several 
limitations. First, they may be falsely positive in high 18F-
FDG-uptake sites such as nonspecific pulmonary inflamma-
tion, treatment-induced areas and lymphoid reactive hyper-
plasia. Second, various body areas including brain, tonsils, 
tongue, vocal cords, brown fat, heart and urinary system 
demonstrate increased metabolic activity thereby obscuring 
involved small lymph nodes around these areas [32]. Further-
more, 18F-FDG PET/CT imparts a substantial dose of ionizing 
radiation, which is further increased by repeating imaging 
for treatment response assessment and follow-up. Radiation 
exposure increases the risk of malignancy and radiation in-
duced malignancy is more likely in pediatrics. The most ra-
diosensitive organ in pediatrics receiving a mean dose in Gy 
from PET/CT whole body scans is thyroid gland (0.1-0.6Gy), 
breasts (0.3-0.7Gy), bone marrow (0.3Gy), brain (1.5Gy) and 
skin (4.3-6.1Gy) [43, 44]. A dose limit of 30mSv should not be 
exceeded and can only be approached if there is a benefit to 
the pediatric patient [45]. 

The original articles that were cited in this evaluation of PL 
are mostly retrospective analyses from specific centers. Sam-
ple size was often small and a unified study design standard 
is lacking. Although the results of published 18F-FDG PET and 
18F-FDG PET/CT studies are better than those of conventional 
imaging, like X-rays, CT, MRI, US, bone scan, 67Ga-citrate scan 
and BMB, prospective studies of 18F-FDG PET and 18F-FDG 
PET/CT in a larger number of pediatric lymphoma patients 
are warranted. 
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