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Abstract 

To our knowledge, this is the first case report showing differences in the temporal PET and 

MR imaging findings of the bone-marrow on 
18

F-FDG PET/MRI after G-CSF administration. 

PET/MRI performed one day after G-CSF administration showed remarkably increased FDG 

uptake on PET but normal signal intensities on MRI, in the bone marrow. Conversely, there 

was no increased FDG uptake but high signal intensities on diffusion-weighted imaging and 

T2 weighted images, 21 days after G-CSF administration. These findings suggest contiguous 

changes of glucose metabolism and cellularity of activated red bone marrow due to G-CSF 

administration. 
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Fig.1 A 9-year-old boy presented with abdominal pain and was diagnosed with 
intussusception. An abdominal echography revealed the presence of an ileum tumor, 
and an ileectomy was performed. The patient underwent chemotherapy because the 
histopathological examination revealed diffuse large B-cell lymphoma with bone 
marrow involvement. 
A maximum intensity projection (MIP) image of the PET component of PET/MRI 

performed one day after administration of Lenograstim (genetical recombination), 
short-term acting granulocyte-colony stimulating factor (G-CSF) showed remarkably 
increased FDG uptake in bone marrow of the trunk and proximal extremities 
corresponding to the distribution of the red bone marrow (A). However, MIP of the 
diffusion-weighted MR images with background suppression (DWIBS) (b = 1000) 
showed normal signal intensities (B). Conversely, reduced FDG uptake was found on 
MIP of the PET, 21 days after administration of G-CSF (C), whereas MIP of the DWIBS 
showed increased signal intensities in the entire bone marrow (D). The finding of the 
two PET/MRIs were concordant with CMR according to the Lugano classification 2014. 
Because no evidence of bone marrow involvement of lymphoma was found 
pathologically at all time-points of the PET/MRI examinations, G-CSF was considered 
to be the major cause of the temporal changes on PET/MRI. (A, B) and (C, D) were the 
imaging underwent after 1 cycle of induction therapy and after 2 cycles of induction 
therapy and 2 cycles of intensification therapy, respectively. 
It is well known that FDG uptake of the bone marrow increases after G-CSF 
administration [1] and correlates with the neutrophil count [2]. Increased FDG uptake 
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in the bone marrow disappears around ten days to one month after the G-CSF 
administration [3-5], which is consistent with the temporal changes on the PET in this 
case. 
 

 
 
Fig.2 The figure shows axial images of the in/opposed phase of T1 weighted-images 
(WI) , fat-suppressed T2WI, apparent diffusion coefficient (ADC) map, and the FDG 
PET of PET/MRI performed one day (A to E, respectively), and 21 days (F to J, 
respectively) after G-CSF administration. At one day after G-CSF, MRI showed normal 
signal intensity (ratio of signal intensities of bone marrow to erector muscle on T2WI, 
0.73; ADC, 2.5×10-3 mm2/sec) (A to D), whereas PET showed increased FDG uptake of 
bone marrow (SUVmax, 7.7) (E). High signal intensity on T2WI and increased ADC 
were found 21 days after G-CSF (T2WI ratio, 1.61; ADC, 5.2×10-3 mm2/sec) (H and I); 
however, FDG uptake reduced to normal level (SUVmax, 1.3) (J). No signal changes 
were seen on T1WI in both examinations (A, B, F, and G). 
To our knowledge, this is the first case report showing differences in the temporal 
PET and MR imaging findings of the bone-marrow on 18F-FDG PET/MRI after G-CSF 
administration. In adult patients, G-CSF reportedly resulted in a prolongation of T1 
relaxation time due to increased water content within the bone marrow [6, 7]. In other 
cases, prolongation of T2 relaxation time was found possibly due to bone marrow 
edema after G-CSF [8]. In our pediatric case, increased cellularity of bone marrow 
demonstrated by bone marrow aspiration (the ratio of nuclear cell to fat layer 
increased from 2.0 (1 day) to 2.3 (21 days)) was indicated. The increased cellularity 
found in the bone marrow aspiration on the day of second PET/MR was considered to 
affect the hyperintensity on DWI. T2WI and ADC map showed, however, high signal 
intensity on the second PET/MR as well, which might be speculated that increased 
water content in the bone marrow also affected the MR signal intensity in this case. 
 This PET/MRI case illustrates that increased glucose metabolism is seen early after 

G-CSF administration, followed by increased cellularity of the bone marrow. 
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