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A B S T R A C T

Background: Staging of Hodgkin lymphoma is important for determining prognosis and treatment planning. The
current gold standard is FDG-PET/CT, but WB-MRI could be a radiation free alternative.
Objective: A meta-analysis of all published data on the diagnostic performance of WB-MRI for the initial staging
of Hodgkin lymphoma using FDG-PET/CT as a reference standard.
Evidence Acquisition: Both the PubMed/MEDLINE and EMBASE databases were systematically searched (updated
until March 14, 2023) for studies that compared WB-MRI with FDG-PET/CT for staging Hodgkin lymphoma. The
“quality assessment of diagnostic accuracy studies” tool (QUADAS-2) was used to assess methodological quality.
Pooled staging accuracy, sensitivity and specificity of WB-MRI compared to FDG-PET/CT was calculated for
determining stage and for both nodal and extra-nodal staging. A sensitivity analysis for children and adults was
performed.
Evidence Synthesis: A total of nine studies with a combined total of 297 Hodgkin lymphoma patients were in-
cluded. Pooled sensitivity and specificity for nodal staging were 94% (95%CI 0.92–0.96) and 99% (95%CI
0.98–1.00) respectively. For extra-nodal staging sensitivity and specificity were 90% (95%CI 0.74–0.96) and
100% (95%CI 0.99–1.00). For disease stage, the pooled accuracy was 92% for pediatric studies (95%CI
0.86–0.96), 94% for adult studies (95%CI 0.87–0.97) and 92% (95%CI 0.87–0.96) for all studies combined.
Conclusion: When using FDG-PET/CT as a reference standard, WB-MRI shows high sensitivity and specificity for
both nodal and extra-nodal staging and for determining disease stage both in children and adults.
Clinical Impact: WB-MRI could be used as a good radiation-free alternative for FDG-PET/CT in Hodgkin lym-
phoma staging.

1. Introduction

The incidence of Hodgkin lymphoma varies with age, gender and
country and accounts for 0.4% of new malignancies worldwide [1]. In
adolescents, Hodgkin lymphoma is the most common malignancy and
accounts for 13% of malignancies [2]. Accurate staging at diagnosis is of
great importance for determining prognosis and treatment planning.
Currently, a wide range of imaging modalities - including magnetic

resonance imaging (MRI), contrast-enhanced computed tomography (CE-
CT), ultrasound and conventional radiographs - are used worldwide for
staging. The current gold standard is 18F-fluorodeoxyglucose positron
emission tomography/computed tomography (FDG-PET/CT) [3–5].

Due to the combination of both functional and anatomical in-
formation and the high FDG avidity of Hodgkin lymphomas, FDG-PET/
CT has high sensitivity and specificity for staging [6–8]. Thus, FDG-
PET/CT is considered the current best available imaging modality.
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However, during staging, treatment evaluation and follow-up patients
receive multiple imaging examinations resulting in repeated exposure
to ionizing radiation. The amount of administered radiation varies and
depends on local protocols, the type of scanner, age and the use of ei-
ther a high-dose or a low-dose CT. However, although FDG-PET/CT
radiation doses have declined with advancing technology, large dif-
ferences in administered dosages are still present between hospitals [9].
Especially in children and adolescents, this repeated exposure is not
desirable because of their increased vulnerability to radiation and the
years they have ahead in which secondary radiation induced malig-
nancies can develop [10–16]. Secondary tumor risk due to follow-up CT
scans in patients with lymphoma has been established as well as the
remarkable increase of cancer risk associated with the use of PET/CT
[17–19]. According to Brenner and Hall, up to 2% of malignancies are
related to CT scans [20].

In recent literature, whole-body MRI (WB-MRI) has been in-
vestigated as a radiation-reduced alternative to FDG-PET/CT for the
initial staging of Hodgkin lymphoma [21–27]. An important limitation
of WB-MRI is that the detection of involved nodal sites still relies on size
criteria. However, a major step forward was the possibility of acquiring
functional information as well using diffusion weighted imaging (DWI),
which was added to the conventional WB-MRI protocols [28].

Malignant lymphomas form a diverse group of tumors with a variety
of treatments, different FDG-avidities and patient populations and al-
though there are few review studies investigating WB-MRI for staging,
all of them included multiple types of lymphoma, which leads to het-
erogeneous studies [29,30]. Furthermore, no separate analyses for
children have been performed, although children and adolescents are
one of the main age groups in which Hodgkin lymphoma is prevalent.
Therefore, the aim of this study was to systematically compare studies,
with a special focus on studies that included children, on the diagnostic
accuracy of WB-MRI for the initial staging of Hodgkin lymphoma using
FDG-PET/CT as a reference standard.

2. Materials and methods

2.1. Literature search

The PubMed/MEDLINE and EMBASE databases were comprehen-
sively searched for studies in English comparing WB-MRI with an FDG-
PET/CT-based reference standard for the initial staging of Hodgkin
lymphoma. No date limits were used. The search was updated until
March 14, 2023. A combination of the following search terms and their
synonyms was used: Hodgkin lymphoma, WB-MRI, diffusion weighted
imaging, FDG-PET/CT and staging. The full search strategy is shown in
supplementary table 1.

2.2. Study selection and data extraction

All diagnostic test accuracy studies written in English in which se-
parate Hodgkin lymphoma analyses were performed for comparing WB-
MRI and FDG-PET/CT for initial staging were included. No language,
age or sample size limits were used. Studies were excluded if: there
were no separate Hodgkin lymphoma data available (e.g., for studies in
which multiple lymphoma types were assessed), there were overlapping
study populations, and/or the study did not assess full staging (e.g.
studies only mentioning bone marrow involvement).

After performing the search (supplementary table 1), all titles and
abstracts were screened for eligibility. For potentially eligible studies
the full text articles were obtained. Based on the in- and exclusion
criteria a final selection was made. As a final step in the search strategy,
bibliographies of eligible studies were screened for potential additional
references. Authors from lymphoma studies in which no separate
Hodgkin lymphoma data was provided were contacted for the raw
study data regarding the included Hodgkin lymphoma patients to
possibly be able to evaluate the separate Hodgkin lymphoma data.

The following data were extracted from all eligible studies: the first
author, year of publication, publication type/study design, number of
participants and their demographic data (gender, mean age and range).
Furthermore, data on the exact reference standard, WB-MRI protocols
and image interpretation methods were extracted. For the study out-
come, all data concerning Hodgkin lymphoma staging (both nodal,
extra-nodal and full stage) were extracted. Data extraction was per-
formed by one reviewer (S.S.) and confirmed by an independent second
reviewer (A.S.L.).

2.3. Quality assessment

The quality (risk of bias and applicability) of the included studies
was assessed by two independent reviewers (S.S. and A.S.L.) using the
Quality Assessment of Diagnostic Accuracy Studies tool (QUADAS-2)
[31]. The risk of bias was assessed in each of the following domains:
patient selection, index test, reference standard and flow and timing.
The first three domains were also assessed in terms of concerns re-
garding applicability. Risks were described as ‘low’, ‘high’ or ‘unclear’.
Differences between the reviewers were solved in consensus.

2.4. Statistical analysis

All analyses were performed using R statistical software (R version
3.4.1., R Foundation for Statistical Computing, Vienna, Austria). Forest
plots for sensitivity and specificity including 95% confidence intervals
(CI) were made for the extracted nodal and extra-nodal staging data
(lesion-based analysis). A forest plot for the accuracy of WB-MRI to de-
termine full stage was constructed as well (patient-based analysis).
Staging accuracy was defined as the proportion of patients who were
staged correctly by WB-MRI as compared to the reference standard. Since
limited disease (stages I and II) needs less treatment than advanced
disease (stages III and IV) an additional analysis concerning the per-
centages of upstaging and downstaging by WB-MRI was performed with
the dichotomized variables (limited disease and advanced disease).
Wilson score CI’s were calculated before pooling the estimates [32].

Statistical heterogeneity was assessed by assessing the forest plots
visually and by using the Higgins I2 statistics (measuring inconsistency
across studies) [33]. I2 values above 50% were interpreted as sub-
stantial heterogeneity.

To estimate pooled sensitivity, specificity and accuracy a random-
effects generalized mixed model was used using the meta package in R.
A sensitivity analyses was performed for the separate adult and pe-
diatric studies for staging accuracy.

3. Results

3.1. Study selection

The search in both PubMed/MEDLINE and EMBASE resulted in 463
articles after the removal of duplicates. All titles and abstracts were
screened and 27 articles that met the inclusion criteria based on title
and abstract were selected for full-text screening. Six articles directly
met the inclusion criteria and 15 additional articles were found eligible
if the authors could provide us with separate data for their included
Hodgkin lymphoma patients. After contacting all corresponding authors
of these latter 15 articles, we were able to include three more articles,
thus a total of nine articles could be included for meta-analysis. Fig. 1
shows the article inclusion flow chart.

In Table 1 the main characteristics of the nine included studies are
presented. These studies comprised a total of 297 Hodgkin lymphoma
patients [21–27,34,35]. All studies used WB-MRI as index test. For the
reference standard, most studies used an FDG-PET/CT-based reference
standard that included other clinical and imaging findings
[21–24,27,34,35]. Two studies used the FDG-PET/CT findings only as
reference standard [25,26]. Detailed imaging comparisons are provided
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in Table 2. All studies reported Ann-Arbor staging accuracy of WB-MRI
and for six out of nine studies sensitivity and specificity for nodal and
extra-nodal staging could be calculated from the provided 2 × 2 tables.
One study did report sensitivity and specificity for nodal and extra-
nodal staging, but authors did not report the amount of true and false
positives and negatives [26]. Table 3 shows the definitions used by the
included studies for positive findings for both nodal and extra nodal
disease and describes the use of DWI (if applicable).

3.2. Quality assessment

Fig. 2 summarizes the risk of bias concerns and applicability judgments
for all included studies. The graph shows percentages of the included
studies for which either low, high or unclear was scored on each item.

For the risk of bias concerns, the index test was scored low in all
studies. The reference standard was scored high in one study, since
the reference standard was formed by one radiologist, after FDG-
PET/CT reading by the nuclear medicine physicians [35]. Flow and
timing was scored unclear in two studies, since the time interval
between the index test (WB-MRI) and the reference standard (FDG-
PET/CT) was not mentioned in the article [23,25]. Patient selection
was scored unclear in two studies. In one study it was unclear why
three patients were excluded [22] and in the other study it was not
clear whether or not patients were prospectively or retrospectively
included, neither was it mentioned if the patients were consecutively
selected [24].

In the assessment of the concerns regarding applicability both pa-
tient selection and the reference standard were scored low in all studies.

Fig. 1. Flowchart for selection and exclusion of studies.

Table 1
Main characteristics of the included studies.

Author Year Study type Hodgkin lymphoma patients (n) Mean age and range (years) Sex (Male/Female) Adult/pediatric

Albano et al. 2016 Prospective 37 31 (15–57) 21/16 Mixed
Balbo-Mussetto et al. 2016 Unclear 14 40 (20–65) 7/7 Adult
Ferrari et al. 2014 Prospective 13 41 (23–81) 5/8 Adult
Kharuzhyk et al. 2020 Prospective 47 35 (19–59) 20/27 Adult
Latifoltojar et al. 2019 Prospective 50 16* (6–19) 32/18 Pediatric
Littooij et al. 2014 Prospective 23 15 (6–21) 10/13 Pediatric
Mayerhoefer et al. 2014 Prospective 22 NA NA Adult
Punwani et al. 2010 Prospective 21 NA NA Pediatric
Spijkers et al. 2020 Prospective 68 14 (7–17) 33/35 Pediatric

* median. NA = not applicable, data not provided.
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Table 3
Definitions for nodal and extra-nodal involvement at WB-MRI and the use of DWI.

Author, year Nodal disease Extra nodal disease* DWI

Albano et al. [23] Long axis diameter (> 1,5 cm) combined with ADC
value cutoff (< 0.8 × _10 −3mm2/s)

Spleen: focal lesions or splenomegaly (longest
diameter > 13 cm) without cirrhosis
Extra-nodal lesions: were detected identifying
focal lesions (> 1 cm), signal abnormalities and
areas of restricted diffusion

A combination of ADC cutoff value
and visual assessment (b0 and
b800)

Balbo-Mussetto et al.
[24]

Short axis diameter (> 1 cm in neck and
mediastinum and 1,5 cm in the abdomen)

Every area of abnormal signal intensity relative
to the surrounding tissue was considered
pathological. For tissues
with normally impeded diffusion (including
spleen) any focally increased signal intensity
was considered
positive for tumor involvement

Visual assessment of b0 and b1000

Ferrari et al. [25] Short axis diameter (> 1 cm) For extra nodal regions or spleen any areas with
altered signal in T1w or STIR, showing
signal intensity in DWIBS higher than
surrounding tissues, have been considered
positive for lymphoma localization

Visual assessment of b0–500 and
b1000

Kharuzhyk et al. [35] Short axis diameter (> 1 cm) Spleen: vertical size > 13 cm was
considered diffuse involvement
Extra nodal lesions: foci or areas of pathological
signal intensity

Visual assessment of b0 and b800

Latifoltojar et al.
[22]

Long axis diameter > 2 cm or lymph nodes
1–2 cm with ADC ≤ 1.2 or lymph nodes < 1 cm
with ADC ≤ 0.8

Extra-nodal lesions: were detected identifying
focal lesions, signal abnormalities and areas of
restricted diffusion

A combination of visual assessment
and ADC cutoff values. b0, b100,
b300, b500.

Littooij et al. [21] Short axis diameter (> 1 cm) Spleen: discrete nodules or enlargement (splenic
index > 725)
Extra-nodal lesions: were detected identifying
focal lesions (> 1 cm), signal abnormalities and
areas of restricted diffusion

Visual assessment of b0 and b1000

Mayerhoefer et al.
[26]

Lymph nodes were rated as positive if they had a
long-axis diameter > 1.5 cm, or a long axis and
short-axis diameter of each > 1 cm.

Spleen: signal inhomogeneity or well-
circumscribed lesions with restricted diffusion.
Extra nodal lesions:
positive for lymphoma if restricted diffusion
was seen on DWI

Visual assessment of b50, b1000
and ADC map

Punwani et al. [34] Short axis diameter (> 1 cm) Spleen: low signal discrete foci within spleen discrete
from any adjacent lymphatic mass
Extra-nodal lesions: signal abnormalities, discrete foci

NA, no DWI was used

Spijkers et al. [27] Short axis diameter (> 1 cm) Spleen: discrete nodules or enlargement
Extra-nodal lesions: were detected identifying
focal lesions (> 1 cm), signal abnormalities and
areas of restricted diffusion

Visual assessment of b0, b100, and
b800

NA = not applicable, data not provided. DWI = Diffusion weighted imaging. ADC= apparent diffusion coefficient.
* Often described in more detail in the original articles.

Fig. 2. Risk of bias and applicability concerns. Quality assessment of diagnostic accuracy studies (QUADAS-2) scores for each category are shown. The left part of the
image shows the reviewers’ concerns (low, high or unclear) regarding risk of bias across four domains: flow and timing, the reference standard, the index test and
patient selection. The right part of the image shows the proportion of studies with concerns (low, high or unclear) about the applicability of the studies for the
research question of this meta-analysis. The applicability concerns are scored for three domains: the reference standard, the index test and patient selection.
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For the index test, one study was scored high due to the absence of DWI
in the WB-MRI protocol [34].

3.3. Nodal and extra-nodal staging

Sensitivity and specificity of WB-MRI for detecting both nodal and
extra-nodal disease were calculated against the FDG-PET/CT-based
reference standards for all six articles that reported the number of true
and false positive and negative sites [21–24,27,35]. Forest plots are
presented in Fig. 3. Together, the studies comprised a combined total of
3250 nodal and 1539 extra-nodal sites.

Heterogeneity between studies was the highest for nodal specificity
(I2 = 86%), and heterogeneity was also substantial for both nodal and
extra-nodal sensitivity and extra-nodal specificity (I2 = 49%, 63% and
51% respectively).

For nodal disease, sensitivity ranged from 0.90 to 0.97 whereas
specificity ranged from 0.96 to 1.00. Pooled summary estimates for
sensitivity and specificity were 0.94 (95%CI 0.92–0.96) and 0.99
(95%CI 0.98–1.00) respectively for nodal disease detection.

For the detection of extra-nodal disease by WB-MRI, sensitivity and
specificity in the included studies ranged from 0.72 to 1.00 and
0.99–1.00 respectively. Pooled sensitivity of WB-MRI for detecting
extra-nodal disease was 0.90 (95%CI 0.74–0.96). For specificity the
pooled estimate was 1.00 (0.99–1.00).

Three studies had to be excluded for nodal and extra-nodal sensi-
tivity and specificity analysis since authors did not report the necessary
data [25,26]. Mayerhoefer et al. did provide sensitivity and specificity

for nodal (88% and 100% respectively) and extra-nodal (both 100%)
staging, but no raw data was provided [26]. In Table 4, all sensitivities
and specificities are shown.

3.4. Staging accuracy WB-MRI

In Fig. 4 (a), the forest plot for staging accuracy of WB-MRI versus
the reference standard is shown. Heterogeneity between studies was
low with I2 = 33%. Balbo-Mussetto et al. reported the highest staging
accuracy (1.00, 95%CI 0.78–1.00) whereas staging accuracy was the
lowest in the study of Latifoltojar et al. (0.82, 95%CI 0.69–0.90) and
Ferrari et al. (0.85, 95%CI 0.58–0.96) [22,24,25]. The pooled staging
accuracy was 0.92 (95%CI 0.87–0.96).

A separate analysis for adult and pediatric studies was performed as
well (Fig. 4 (b)). Heterogeneity (I2) between studies was 0% for adult
studies [24–26,35] and 48% for pediatric studies [21,22,27]. Pooled
staging accuracies were comparable for both adult and pediatric stu-
dies: 0.94 (95%CI 0.87–0.97) for the adult studies and 0.92 (95%CI
0.86–0.96) for pediatric studies.

In Fig. 5 two forest plots are shown to summarize the percentages of
clinically relevant (defined as having implications for treatment) upsta-
ging and downstaging by WB-MRI as compared to the reference stan-
dards for each study. Heterogeneity (I2) between studies was 0% for
upstaging and 25% for downstaging. Pooled results showed a 3% (95%CI
1–6%) upstaging rate across studies and a 2% (95%CI 1–7%) down-
staging rate when comparing WB-MRI with the reference standard.

Fig. 3. Forest plot. Nodal (a) and extra-nodal (b) staging sensitivity and specificity of WB-MRI calculated against an FDG-PET/CT-based reference standard.
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4. Discussion

This meta-analysis included nine studies comparing WB-MRI to the
current reference standard FDG-PET/CT for staging Hodgkin lym-
phoma. In comparison with FDG-PET/CT, WB-MRI shows high sensi-
tivity and specificity for both nodal and extra-nodal staging and for
determining disease stage. To the best of our knowledge, this meta-
analysis is the first to systematically assess WB-MRI for staging Hodgkin
lymphoma in both adults and children.

Although our main aim was to focus on the results in children, we
chose to include all studies that compared WB-MRI and FDG-PET/CT in
Hodgkin lymphoma staging. Given the age distribution of Hodgkin
lymphoma showing two peaks – late childhood to early adulthood and
late adulthood; the best approach would probably be to include chil-
dren and adolescents in studies. Since most studies focus on either
children or adults (or a combination) we chose to include all of them
and perform separate analyses.

Both the imaging techniques that are used as index test and re-
ference standard for this meta-analysis – WB-MRI and FDG-PET/CT
respectively – have favorable and less favorable characteristics. FDG-
PET/CT is the established reference standard, is widely used and useful
for follow-up imaging as well. However, disadvantages include the use
of ionizing radiation and, in younger children, the need for sedation.
WB-MRI on the other hand is a radiation free alternative that provides
excellent anatomical detail. Drawbacks are less availability, the need
for more experienced readers and the need for sedation in children
under the age of six. Furthermore, nodal disease in normal sized lymph
nodes can be difficult to detect at WB-MRI due to the fact that normal
lymph nodes show restricted diffusion as well.

All included studies reported high sensitivity and specificity for in-
itial staging of Hodgkin lymphoma. This was the case for both lesion-
based analyses and the patient-based staging analyses. Sensitivity was
found to be somewhat lower than specificity for all analyses, but was
still 90% or higher for both nodal and extra-nodal staging. For extra-
nodal staging, the sensitivity of WB-MRI was the lowest (90%), de-
tecting extra-nodal disease is thus more difficult with WB-MRI com-
pared to the reference standard. Specificity approached 100% for all
studies for both nodal and extra-nodal staging. For the patient-based
analysis, the staging accuracy, all studies reported accuracies between
82% and 100%. Pooled staging accuracy was 92% for all studies com-
bined, 94% for adult studies and 92% for pediatric studies. WB-MRI is
thus a highly sensitive, specific and accurate staging method for
Hodgkin lymphoma. In terms of clinical relevance, upstaging and
downstaging by WB-MRI compared to the reference standard occurred
in only 2–3% (pooled estimates). These are the percentages of patients

in which staging by WB-MRI would have led to different treatment
planning.

Although these results are promising, for the wider interpretation
the question rises whether WB-MRI can keep up with FDG-PET/CT for
response assessment and follow-up. Current literature shows that WB-
MRI (including visual assessment of DWI) is not yet accurate enough for
response assessment due to the difficulty of distinguishing rest lesions
from active lesions [22,36–42]. Further research could focus on the
question whether or not a baseline FDG-PET/CT is needed for accurate
response assessment by FDG-PET/CT, or that it can be replaced by WB-
MRI only at baseline. [22,36–42].

The included studies had a few limitations. In general, the included
studies were homogeneous enough for meta-analysis and Higgins I2

remained well below 50%. However, some heterogeneity was present
between studies, especially for the lesion-based analyses. This was
mainly caused by the different imaging protocols of both the index test
and reference standard (Table 2) and the differences in assessing dis-
ease presence across studies (Table 3). These differences in both ima-
ging protocols and interpretation of the images need to be harmonized
across institutions in the future in order to provide higher levels of
evidence, as was also stated by the Oncology Task Force of the Eur-
opean Society of Radiology [43]. Furthermore, a limitation of the in-
cluded studies is the lack of a true gold standard as a reference stan-
dard. Although a histopathological diagnosis for all disease sites would
be the most reliable evidence of Hodgkin lymphoma involvement, in-
vasive exploration of all potential disease sites is of course ethically
undesirable. Seven of the nine studies used a form of FDG-PET/CT-
based enhanced reference standard including clinical outcomes, histo-
pathological outcomes and other imaging modalities as well
[21,22,24,26,27,34]. The remaining two studies used only FDG-PET/
CT as a reference standard [23,25].

There are a few limitations of this meta-analysis that need to be
addressed. First, a total of 12 studies in which Hodgkin lymphoma
patients were analyzed together with other lymphoma types needed to
be excluded because no additional information was provided by the
corresponding author. This may have caused selection bias to some
extent. Second, the different WB-MRI imaging protocols and FDG-PET/
CT protocols used in the included studies may have caused hetero-
geneity (Table 2), However, the statistical heterogeneity was still less
than 50% for almost all analysis. Third, this meta-analysis did not in-
clude studies in which only specific disease locations were assessed
[44–48]. Although those publications contribute to location-based
knowledge for staging Hodgkin lymphoma, no conclusions based on full
disease stage were made. To provide a homogeneous result and study
outcome, for this meta-analysis only studies assessing full disease stage

Table 4
Nodal and extra-nodal staging and staging accuracy of WB-MRI against the reference standard.

Author, year Nodal staging
sensitivity

Nodal staging
specificity

Extra-nodal staging
sensitivity

Extra-nodal staging
specificity

Ann Arbor staging
accuracy

Albano et al. [23] 97% 96% 89% 100% 95%
Balbo-Mussetto et al. [24] 91% 100% 100% 100% 100%
Ferrari et al. [25] NA NA NA NA 85%
Kharuzhyk et al. [35] 97% 100% 72% 100% 96%
Latifoltojar et al. [22] 91% 99% 79% 100% 82%
Littooij et al. [21] 90% 98% 91% 99% 87%
Mayerhoefer et al. [26] 88% 100% 100% 100% 91%
Punwani et al. [34] NA NA NA NA 91%
Spijkers et al. [27] 94% 99% 100% 100% 97%

Values are either calculated from data provided by authors or in the article or presented in the article. NA = not applicable, data not provided.
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were included. And fourth, since mainly MRI studies with positive re-
sults were found, publication bias may have been present. The young
adults (up to 35 years-old) are now grouped in the adult group instead
of in the ‘young adult group’ that would follow the natural distribution
of Hodgkin lymphoma. And finally, due to the relatively low incidence
of Hodgkin lymphoma, only nine studies could be included and the
included studies all comprised limited numbers of patients.

To conclude, WB-MRI has shown to be a highly sensitive and spe-
cific imaging method for initial staging of Hodgkin lymphoma.
Excellent agreement with the reference standard was seen for both
nodal and extra-nodal staging and for determining disease stage in
children and adults. Therefore, WB-MRI may be a viable radiation free
alternative for FDG-PET/CT in staging Hodgkin lymphoma for both
children and adults.

Fig. 4. Forest plots. Staging accuracy of WB-MRI. (a) all studies combined. (b) sensitivity analyses, adult studies and pediatric studies.
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