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Fig. 1.  48-year-old woman 
diagnosed with invasive ductal 
c a r c i n o m a .  S h e  r e c e i v e d 
neoadjuvant chemotherapy 
(NAC )  with  adjunc t  G- CSF. 
a. Initial MRI shows multiple 
malignant masses (open arrows) 
and a metastatic axillary lymph 
node (thin white arrow) on 
contrast-enhanced T1-weighted 
subtraction images. b. After 
completion of NAC, MRI was 
performed 3 days following 
G-CSF injection. On MRI, the 
previous malignant lesion shows 
subtle focal enhancement (open 
arrow), and the metastatic lymph 
node has normalized (thin white 
arrow), However, diffuse bone 
marrow enhancement involving 
t h e  c l av i c l e  ( t h i c k  d a s h e d 
arrows), sternum (thick white 
arrow) and bilateral ribs (thin 
dashed arrows) is observed on 
contrast-enhanced T1-weighted 
subtraction images. c. A bone 
scan performed at the 6-month 
follow-up shows no evidence of 
metastasis.
G-CSF, Granulocyte-colony stimu
-lating factor; NAC, neoadjuvant 
chemotherapy.
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Case

A 48-year-old woman with invasive ductal 
carcinoma (estrogen receptor positive, progesterone 
receptor positive, HER2 negative, and Ki-67 26.1%) 
and axillary metastasis underwent neoadjuvant 
chemotherapy (NAC). Initial MRI revealed 
multiple suspicious masses in the right breast 
and suspicious axillary lymph nodes (Figure 1A). 
Following completion of NAC, MRI showed diffuse 
bone marrow enhancement involving the clavicle, 
sternum and bilateral ribs on contrast-enhanced 
T1-weighted images (Figure 1B). Three days prior 
to the MRI, the patient received granulocyte-colony 
stimulating factor (G-CSF) to reduce the risk of 
neutropenia. She underwent breast-conserving 
surgery with axillary sampling. Final pathology 
revealed multifocal invasive ductal carcinoma with 
a total extent of 2.5 cm and a histologic grade of 
2. Among the 8 removed axillary lymph nodes, 
one showed metastasis. A bone scan performed 
at the 6-month follow-up showed no evidence of 

metastasis (Figure 1C).
G-CSF promotes increased bone marrow activity 

and triggers a shift from fatty to cellular marrow 
composition. This process can appear as focal 
areas of hematopoietic marrow expansion or, in 
some cases, as a more uniform, diffuse pattern (1). 
Evaluating serial MRI changes in relation to G-CSF 
administration can help differentiate between benign 
marrow reconversion and pathological involvement 
(2).
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