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Sir,
We undertook a systematic review of the use of advanced
functional imaging in the management of rhabdomyosarcoma
in children and young people (age ≤24 years) [1]. Studies of
PET, PET-CT or diffusion-weighted MRI were eligible for
inclusion if they included ≥10 patients with histologically
proven rhabdomyosarcoma. We identified two studies of
PET and six of PET-CT with a total of 272 patients with a
diagnosis of rhabdomyosarcoma. The results of the review are
reported in full elsewhere [2]. No study of diffusion-weighted
MRI that we identified met inclusion criteria, but these seven
papers (see Table 1) represent the extent of published data
regard ing the use of th i s imaging modal i ty in
rhabdomyosarcoma.

These seven studies evaluated a total of 263 patients, of
whom 122 had malignant tumours (the others had benign
lesions or other conditions). Twenty-nine patients received a
diagnosis of rhabdomyosarcoma. The number of patients with
rhabdomyosarcoma ranged from 1 to 11. Only one study
enrolled ≥10 patients with rhabdomyosarcoma and this (like
the studies with fewer rhabdomyosarcoma patients) used
diffusion-weighted MRI for the differential diagnosis of ma-
lignancy rather than the management of patients with an
existing diagnosis.

The location of the rhabdomyosarcoma tumours was fre-
quently not specified, but six papers reported the location of

lesions for the whole enrolled population. We can therefore
determine that 10 patients with rhabdomyosarcoma had orbit-
al primary tumours, 11 had head and neck primaries, 2 had
bladder wall tumours and 1 each had pelvic and prostate
primaries. The location of the remainder is unclear.

The six full-text studies were assessed for quality using a
tool adapted from previous health technology assessment
reviews [2, 3]. Five studies had clear inclusion criteria, four
used consecutive recruitment of patients and three were pro-
spective with adequate participation. Three used multiple
assessors of the imaging who were blinded to the reference
standard. Statistical analyses were generally appropriate.

The methods used to acquire apparent diffusion coefficient
(ADC) values and the ADC maps varied significantly in the
referenced papers, with differing diffusion-weighted b factors
(b values) utilised, different approaches to drawing the rele-
vant regions of interest, few or only one observer, and in one
study both 1.5-T and 3-T MRI scanners were used. This
reflects the known issues with apparent diffusion coefficient
measurements. The element of subjectivity in the determina-
tion of the region of interest, the difficulties with reproduc-
ibility and the variety of possible b values that can be used can
all contribute to a lack of precision.

The reported results provided little information specific to
rhabdomyosarcoma. They primarily reported hypointensity
and ADCs of rhabdomyosarcoma tumours. The largest case
series reported that malignant tumours had statistically signif-
icantly lower mean ADC compared to benign lesions and that
rhabdomyosarcoma patients had the lowest mean ADC, sta-
tistically significantly lower than that in mucoepidermoid
carcinoma. One study reported that fibrous orbital tumours
including rhabdomyosarcoma showed homogeneous diffu-
sion restriction, which contrasted to nonfibrous lesions such
as hemangiomas. One study reported hypointensity and ADC
range for three rhabdomyosarcoma cases. Finally two studies
repor ted the exac t ADC for the four inc luded
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rhabdomyosarcoma cases, accompanied by cell counts in one
series. Two studies did not report any rhabdomyosarcoma-
specific results. The range of mean ADCs reported for rhab-
domyosarcoma was 0.78 to 1.21 × 10−3 mm2 s−1. The mean
from the largest series appears lower than the lowest range
from any of the other three studies reporting data, suggesting
heterogeneity.

These reasonable-quality case series represent the only data
relevant to the use of diffusion-weighted MRI in paediatric
rhabdomyosarcoma. They were identified following compre-
hensive searching and rigorous screening using specified in-
clusion criteria. This indicates that diffusion-weighted MRI
has been used only for diagnostic purposes, and primarily in
patients with head and neck (including orbital) lesions, who
accounted for 21 of the 29 included rhabdomyosarcoma pa-
tients. The impact of this technology on the staging and
management of paediatric rhabdomyosarcoma remains un-
known; this clear and complete assessment of the information
published should provide the basis for future studies assessing
this modality. Staging of rhabdomyosarcoma primaries re-
quires both imaging and biopsy to determine extent and
histological type. Lymphadenopathy is poorly characterised,
resulting in a reliance on nodal size and a low threshold for
biopsy. Normal lymph nodes have demonstrated restricted
diffusion, similar to nodes infiltrated by malignant cells.
Diffusion-weighted imaging has some potential to improve
discrimination of nodal involvement and it can guide biopsy
of tumours by avoidance of biopsy of the cystic or necrotic
components of a mass. However there is a potential for ADC
maps to show artefactual results as a consequence of restricted
diffusion resulting from calcified or sclerosed lesions.

Our results highlight the dearth of studies of diffusion-
weighted imaging in children with rhabdomyosarcoma. Pro-
spectively collected cohorts of patients with blinded assess-
ments and full ascertainment of outcomes are required, poten-
tially comparing their predictive value to PET-CT as well as
conventional imaging, to produce an effective evaluation of
this advanced functional imaging technology in this

indication. In order to maximise the reliability of the ADC,
studies should incorporate measures such as multiple blinded
assessors and evaluation of both initial and follow-up assess-
ments by the same assessors.
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References

1. Fayter D, Norman G, Phillips B et al (2013) A systematic review of
the clinical effectiveness of advanced functional imaging assessment
in children and young people with rhabdomyosarcoma. PROSPERO:
CRD42013006128

2. Maund E, Craig D, Suekarran S et al (2012) Management of frozen
shoulder: a systematic review and cost-effectiveness analysis. Health
Technol Assess 16:1–264

3. NormanG, Llewellyn A, HardenM et al (2014) Systematic review of
the limited evidence base for treatments of eustachian tube dysfunc-
tion: a health technology assessment. Clin Otolaryngol 39:6–21

4. Abdel Razek AA, Gaballa G, Elhawarey G et al (2009)
Characterization of pediatric head and neck masses with diffusion-
weighted MR imaging. Eur Radiol 19(1):201–8

5. Humphries PD, Sebire NJ, Siegel MJ et al (2007) Tumors in pediatric
patients at diffusion-weighted MR imaging: apparent diffusion coef-
ficient and tumor cellularity. Radiology 245(3):848–54

6. KocaogluM, Bulakbasi N, Sanal HTet al (2010) Pediatric abdominal
masses: diagnostic accuracy of diffusionweightedMRI.Magn Reson
Imaging 28(5):629–36

7. Lope LA, Hutcheson KA, Khademian Z (2009) Diffusion weighted
imaging in the analysis of pediatric orbital tumors. Journal of
American Association for Pediatric Ophthalmology and Strabismus
13(1):e7. doi:10.1016/j.jaapos.2008.12.123

8. Neubauer H, Evangelista L, Hassold N et al (2012) Diffusion-weighted
MRI for detection and differentiation of musculoskeletal tumorous and
tumor-like lesions in pediatric patients. World J Pediatr 8(4):342–9

9. Oka K, Yakushiji T, Sato H et al (2008) Ability of diffusion-weighted
imaging for the differential diagnosis between chronic expanding
hematomas and malignant soft tissue tumors. J Magn Reson
Imaging 28(5):1195–200

10. Roshdy N, Shahin M, Kishk H et al (2010) MRI in diagnosis of
orbital masses. Curr Eye Res 35(11):986–91

Pediatr Radiol (2015) 45:778–781 781

http://dx.doi.org/10.1016/j.jaapos.2008.12.123

	Mind the gap: extent of use of diffusion-weighted MRI in children with rhabdomyosarcoma
	References


