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Abstract
Imatinib mesylate represents a revolution in the management of 
patients with metastatic gastrointestinal stromal tumors (GISTs).  
More recently, postoperative imatinib has been shown to improve 
both disease-free and overall survivals in patients with a high risk 
of recurrence. This article presents a well-documented case of a 
patient with painful and reversible bone edema related to ima-
tinib. (JNCCN 2013;11:1187–1191)
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Background
Gastrointestinal stromal tumors (GISTs) are the 
most common nonepithelial cancers of the digestive 
tract.1,2 Imatinib mesylate, a tyrosine kinase inhibitor, 
represents a revolution in the management of patients 
with metastatic GIST. More recently, postoperative 
imatinib has been shown to improve both disease-
free and overall survival in patients with a high risk 
of recurrence.3–8 Imatinib, which has also been used 
successfully in chronic myeloid leukemia (CML), is 
well tolerated, with few severe adverse events.3,5,7,9 
Bone-related events have been described in some se-
ries involving patients with late-phase CML, but it is 
not clear whether these symptoms are related to the 
drug or the baseline condition itself.10 In GIST, bone-
related adverse events are far less frequently report-
ed.9 This article describes a patient with GIST who 
developed severe bone pain secondary to bone edema 
caused by adjuvant imatinib. Written informed con-
sent was obtained from the patient for publication of 
this case report and any accompanying images. 

Case Report
A 45-year-old otherwise healthy man was referred to 
the authors’ hospital because of a painful, enlarged 
abdominal mass associated with mild weight loss 
in the previous 6 months. CT scans showed a 9-cm 
cystic mass arising in the jejunum. No evidence was 
seen of metastatic disease. Laparoscopic surgery iden-
tified a 10.2 × 8.0-cm mass arising from the jejunum, 
with overt invasion of right colon and some foci of 
spontaneous rupture of the tumor. The surgical team 
performed a right hemicolectomy and enterectomy, 
with end-to-end anastomosis in both segments. All 
visible tumor was removed.

The pathologic findings showed a c-KIT–posi-
tive fusocelullar-pattern GIST, with 14 mitoses per 
50 high-power fields, harboring a c-KIT gene point 
mutation (exon 11 p.val560asp). The patient was 
considered at high risk of relapse according to cur-
rent risk-assessment classifications.11,12 Postoperative 
CT scans showed no evidence of disease. Six weeks 
after surgery, the patient started imatinib, 400 mg/d, 
which was planned to continue for 3 years.7,8

Fifteen days after starting imatinib, the patient 
developed mild pain in the left leg. The vascular 
duplex scan and neurologic examination ruled out 
any relevant abnormalities and therapy was contin-

ued. Two months later, the patient returned to the 
office complaining of worsening left leg pain despite 
optimized analgesic treatment. He also noted right 
arm pain with no history of trauma. At that moment, 
the leg pain was impairing his gait. A left leg CT 
scan showed no abnormalities. The levels of serum 
C-reactive protein, parathormone, calcium, phos-
phorus, and hemosedimentation velocity were all 
within the normal range.

The pain was considered a serious adverse event 
possibly related to imatinib, and the drug was halted. 
Leg and arm pain improved dramatically with ima-
tinib stoppage, and 12 days later the symptoms had 
completely disappeared.

Considering the high risk of relapse, imatinib 
was resumed 6 weeks later. Within 2 weeks of ima-
tinib use, the same severe symptoms reemerged. The 
bone scan showed moderate uptake in the diaphyses 
of the left tibia and fibula, the distal right humerus, 
and the proximal radii and femurs bilaterally (Fig-
ure 1). MRI performed during this round of imatinib 
showed ill-defined areas in bone marrow with mild 

Figure 1  Bone scan showing moderate uptake in the diaphyses of 
left tibia and fibula, the distal right humerus, and the proximal region 
of radii and femurs bilaterally.
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decrease in signal intensity on T1-weighted images, 
moderate hyperintensity on T2-weighted images, 
and contrast-enhancement in the proximal right 
ulna, right humerus diaphysis, left fibula, and left 
tibia, suggesting bone edema. No signs of osteone-
crosis were seen (Figure 2).

Given the severity of pain, imatinib was defini-
tively discontinued, and all symptoms faded entirely 
in 2 weeks. Repeat bone and MRI scans showed 
disappearance of almost all alterations (Figure 3). 
The authors considered this unusual and reversible 
adverse event definitively associated with imatinib, 
hence demanding drug suspension. Twelve months 
after initiation of therapy, the patient remains as-
ymptomatic and free of relapse.

Discussion
Imatinib has become the backbone of CML and 
GIST management in the past decade, because of 
not only its high efficacy but also its good safety 
profile.3–8,10,13 Bone-related adverse events are usu-
ally mild and more frequently described in patients 

with CML.9,10 Up to 14% of patients with GIST on 
imatinib therapy will develop bone pain or arthral-
gia, usually mild, which can be misdiagnosed as bone 
metastasis.9 Edema and fluid retention are the most 
common adverse events associated with imatinib, 
and are far more common in elderly and female pa-
tients. These reactions seem to be dose-related, es-
pecially with doses greater than 600 mg/d.9,10 The 
physiopathology of imatinib-triggered edema is not 
yet clearly understood; however, it may be caused by 
inhibition of platelet-derived growth factor receptor, 
which regulates interstitial fluid pressure.14

This report presents a well-documented clinical 
case showing that bone pain and bone edema oc-
curred and worsened during imatinib therapy, and 
that these signs and symptoms completely resolved 
with discontinuation of therapy. The symptoms were 
extremely intense, leading to the definitive discon-
tinuation of imatinib therapy. To date, no evidence-
based guidelines have been published suggesting how 
to manage infrequent adverse events, and therefore 
the authors chose a more conservative approach, dis-
continuing imatinib.15

Figure 2  MRI showing ill-defined areas in bone marrow with moder-
ate hyperintense signal intensity on T2-weighted image of left tibia.

Figure 3  Left tibia MRI showing disappearance of bone lesion de-
scribed in Figure 2 after imatinib discontinuation.
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To the authors’ knowledge, this is the first case of 
imatinib-related bone edema in a patient with GISTs 
reported in the literature; other groups have reported 
insufficiency fractures and bone necrosis possibly re-
lated to imatinib.16–18 The radiologic findings helped 
demonstrate that the bone pain may be caused by 
marrow edema, which is reversible.19 

Edema is one of the most common imatinib-
related adverse events,3,5–9,13,14 and bone edema 
might share the same pathogenesis as edema in 
general. Clinicians must be aware that pain, ac-
companied by bone scan and MRI alterations, may 
be associated with imatinib itself. These signs and 
symptoms might be wrongly diagnosed as bone me-
tastasis, which is a late and unusual event in pa-
tients with GISTs treated with imatinib, or other 
benign bone lesions, which would lead to unneces-
sary diagnostic interventions or therapy change for 
the primary condition.16–18

Conclusions
For patients experiencing bone pain while receiv-
ing imatinib, a conservative workup with bone and 
MRI scans, accompanied by drug suspension, may be 
the optimal approach for managing this rare adverse 
event, which is reversible.

References
	 1.	 Kindblom LG, Remotti HE, Aldenborg F, Meis-Kindblom JM. 

Gastrointestinal pacemaker cell tumor (GIPACT): gastrointestinal 
stromal tumors show phenotypic characteristics of the interstitial 
cells of Cajal. Am J Pathol 1998;152:1259–1269.

	 2.	 Miettinen M, Sarlomo-Rikala M, Lasota J. Gastrointestinal stromal 
tumors: recent advances in understanding of their biology. Hum 
Pathol 1999;30:1213–1220.

	 3.	 Demetri GD, von Mehren M, Blanke CD, et al. Efficacy and safety 
of imatinib mesylate in advanced gastrointestinal stromal tumors. 
N Engl J Med 2002;347:472–480.

	 4.	 Joensuu H, Roberts PJ, Sarlomo-Rikala M, et al. Effect of the 
tyrosine kinase inhibitor STI571 in a patient with a metastatic 
gastrointestinal stromal tumor. N Engl J Med 2001;344:1052–1056.

	 5.	 Verweij J, Casali PG, Zalcberg J, et al. Progression-free survival 

in gastrointestinal stromal tumours with high-dose imatinib: 
randomised trial. Lancet 2004;364:1127–1134.

	 6.	 Verweij J, van Oosterom A, Blay JY, et al. Imatinib mesylate (STI-
571 Glivec, Gleevec) is an active agent for gastrointestinal stromal 
tumours, but does not yield responses in other soft-tissue sarcomas 
that are unselected for a molecular target. Results from an EORTC 
Soft Tissue and Bone Sarcoma Group phase II study. Eur J Cancer 
2003;39:2006–2011.

	 7.	 Dematteo RP, Ballman KV, Antonescu CR, et al. Adjuvant imatinib 
mesylate after resection of localised, primary gastrointestinal 
stromal tumour: a randomised, double-blind, placebo-controlled 
trial. Lancet 2009;373:1097–1104.

	 8.	 Joensuu H, Eriksson M, Sundby Hall K, et al. One vs three years 
of adjuvant imatinib for operable gastrointestinal stromal tumor: a 
randomized trial. JAMA 2012;307:1265–1272.

	 9.	 Gleevec [package insert]. East Hanover, NJ: Novartis; 2010.

10.	 Breccia M, Stefanizzi C, Cannella L, et al. Differences in 
hematological and non-hematological toxicity during treatment 
with imatinib in patients with early and late chronic phase chronic 
myeloid leukemia. Leuk Lymphoma 2008;49:2328–2332.

11.	 Miettinen M, Lasota J. Gastrointestinal stromal tumors: pathology 
and prognosis at different sites. Semin Diagn Pathol 2006;23:70–
83.

12.	 Rutkowski P, Bylina E, Wozniak A, et al. Validation of the 
Joensuu risk criteria for primary resectable gastrointestinal stromal 
tumour—the impact of tumour rupture on patient outcomes. Eur J 
Surg Oncol 2011;37:890–896.

13.	 O‘Brien SG, Guilhot F, Larson RA, et al. Imatinib compared with 
interferon and low-dose cytarabine for newly diagnosed chronic-
phase chronic myeloid leukemia. N Engl J Med 2003;348:994–
1004.

14.	 Bruck P, Wassmann B, Lopez ER, et al. Development of hygromas 
or severe edema during treatment with the tyrosine kinase inhibitor 
STI571 is not associated with platelet-derived growth factor 
receptor (PDGFR) gene polymorphisms. Leuk Res 2004;28:1153–
1157.

15.	 Joensuu H, Trent JC, Reichardt P. Practical management of tyrosine 
kinase inhibitor-associated side effects in GIST. Cancer Treat Rev 
2011;37:75–88.

16.	 Vanel D, Bonvalot S, Pechoux CL, et al. Imatinib-induced bone 
marrow necrosis detected on MRI examination and mimicking 
bone metastases. Skeletal Radiol 2007;36:895–898.

17.	 Yang KH, Park SY, Park SW, et al. Insufficient bilateral femoral 
subtrochanteric fractures in a patient receiving imatinib mesylate. 
J Bone Miner Metab 2010;28:713–718.

18.	 Aras Y, Akcakaya MO, Unal SN, et al. Bone marrow necrosis 
secondary to imatinib usage, mimicking spinal metastasis on 
magnetic resonance imaging and FDG-PET/CT. J Neurosurg Spine 
2012;16:57–60.

19.	 Zurlo JV. The double-line sign. Radiology 1999;212:541–542.



Case Report

Imatinib-Induced Bone Edema

© JNCCN—Journal of the National Comprehensive Cancer Network  |  Volume 11 Number 10  |  October 2013

1191

C
E

c.  Arthralgia
d.  Bone pain
e.  Both a and b

3.  Dose-reduction of imatinib is the opti-
mal approach for the management of 
bone pain and bone edema associated 
with imatinib in patients with GIST.
a.  True
b.  False
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Posttest Questions
1.  Bone-related adverse events have been described in some 

patients with CML  and GIST treated with imatinib.
a.  True
b.  False

2.  Which of the following are the most common adverse 
events associated with imatinib?
a.  Edema
b.  Fluid retention


