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To the Editor,

Small animal imaging and radio therapy (SmART) plat-

forms combine non-invasive imaging and precise confor-

mal irradiation and are emerging as an important links

between preclinical cancer research and clinical treatment

to test novel irradiation schedules, evaluate radiosensitiz-

ers, and to monitor disease progression and response [1].

With interest we read the article by Kirschner et al. ‘‘In

vivo micro-CT imaging of untreated and irradiated

orthotropic glioblastoma xenografts in mice: capabilities,

limitations and a comparison with bioluminescence imag-

ing’’ in Journal of Neuro-Oncology [2]. Kirschner has used

a comparable approach as in Yahyanejad et al. ‘‘Comple-

mentary Use of Bioluminescence Imaging and Contrast-

Enhanced Micro-Computed Tomography in an Orthotropic

Brain Tumor Model’’ Mol Imaging [3].

Both studies describe the implementation of SmART for

a preclinical Glioblastoma (GBM) model in mice. GBM is a

deadly disease with no cure and in dire need of new treat-

ment options.

Both studies investigated the correlation between biolu-

minescent imaging (BLI) to contrast-enhanced micro-CT

(CECT) as a tool to estimate tumor volume and monitor

disease progression and response. BLI is a cheap, fast and

very sensitive non-invasive based imaging approach based

on the expression of the enzyme firefly luciferase in tumor

cells, which emits lights when the substrate luciferin is in-

jected. Micro-CT based follow up of brain tumor growth

requires the use of exogenous contrast agents.

Both studies use the U87MG GBM cell line that estab-

lishes relatively quickly (*1 month) so that therapeutic

interventions can be performed in a reasonable timeframe.

In Kirschner’s study, immunosuppressed NOD/SCID mice

were used, while in our study CD1 nude mice were used.

Similar surgical techniques were used between the two

studies, except that in our study fewer cells were injected

(1 vs. 2.5 9 106). In our study, all mice that were implanted

(100 %, n = 33), established tumors, whereas in the other

study only three quarters grew tumors (74 %, n = 27).

CECT imaging was used in both studies with similar en-

ergies (80 kVp). Both studies used Iodinated contrast agents

iomeprol (300 ll/iv) or Ominipaque 350 (150 ll/iv), which

both appear to be well tolerated. The CECT-derived tumor

volumes compared to histological determination were sys-

tematically smaller in both studies 23 and 20 %, respectively,

most likely as a consequence of tissue fixation. Importantly,

both studies observed strong correlation coefficients of 0.96

and 0.88 between micro-CT and histology demonstrating that

CECT imaging in orthotropic GBM mouse model can be used

to delineate brain tumor growth longitudinally in vivo (sup-

plementary material). Additionally, both studies reported

good inter- and intra-observer correspondence between lCT

delineated tumor volumes. This is crucial because micro-CT

could suffice for initial tumor delineation and planning and

BLI imaging is accurate enough (across 59 tumor volume

doublings) to measure tumor control in response to treatments.

To monitor tumor growth longitudinally both studies

used U87MG tumor cells expressing firefly luciferase.

While the Kirschner’s study reported a moderate correla-

tion (Spearman r = 0.543) between CT-derived tumor
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volume and BLI intensity, a strong correlation was demon-

strated in our study (Spearman r = 0.819). This might be

explained by the fact that the Yahyanejad study used sig-

nificantly more data points including tumor volumes greater

than 10 mm3, (*sphere diameter 2.7 mm) to demonstrate a

correlation. They found that below 10 mm3 significant errors

in the correlation between BLI and micro-CT were observed.

Therefore, drawing meaningful correlations for volume sizes

from BLI below this minimum size is not recommended.

In conclusion, both studies show the value of CECT to

delineate and calculate tumor volumes in vivo and BLI as a

surrogate marker for measuring tumor volumes.

In the near future we anticipate an accelerated devel-

opment of image guided radiotherapy platforms such as

SmART with additional on-board capabilities (e.g. ultra-

sound, BLI and MRI, PET). Important aspects like organ

movement (4D) and normal tissue toxicity key challenges

in the clinic today will be experimentally addressed and

provide solutions that will advance the discovery of new

interventions beneficial to patient outcome.
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