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Dear Editor,
     Acute promyelocytic leukemia (APL) is the most curable 
form of acute myeloid leukemia in adults. The introduction 
of all-trans retinoic acid (ATRA) combined with arsenic tri-
oxide (ATO) as treatment for low-intermediate-risk APL has 
dramatically improved outcomes and reduced toxicity [1]. 
Both ATRA and ATO are generally well tolerated. Poten-
tially severe side effects include differentiation syndrome, 
pseudotumor cerebri, and pancreatitis. In addition, ATO can 
induce cardiac events such as QTc prolongation and torsade 
de pointes. Here we describe development of bone marrow 
necrosis following induction treatment with ATO/ATRA in 
a patient with APL [2].

A 78-year-old man with a history of prostate cancer 
treated with radiotherapy was admitted with rectal bleeding, 
night sweats, and weight loss. Sigmoidoscopy showed neo-
vascular telangiectasias, which were treated with coagula-
tion and clipping. Blood counts showed pancytopenia (WBC 
0.5 ×  109/L, thrombocytes 39 ×  109/L) with 13% blasts with 
Auer rods and 9.3% promyelocytes. Fluorescence in situ 
hybridization demonstrated the presence of PML-RARA 
rearrangement and the diagnosis of intermediate-risk APL 
was made.

ATRA 45 mg/m2/day and ATO 0.15 mg/kg/day and pro-
phylactic prednisolone at 0.5 mg/kg were started according 
to the regimen described by Lo-Coco [2]. On day 8 of treat-
ment, patient developed hyperleukocytosis (22 ×  109/L), and 

hydroxyurea was started at 2 g/day. At day 11, patient devel-
oped severe pain in his back and ribs over several hours, with 
no specific localization. Vital signs remained stable and he 
had no fever, or dyspnea. Physical examination revealed no 
abnormalities, and the pain did not worsen with palpation. A 
CT-scan of thorax and abdomen was performed and showed 
no abnormalities. There were no other signs of symptoms of a 
differentiation syndrome. Given the marked elevation in lactate 
dehydrogenase (LDH 4777 U/L), we suspected bone marrow 
necrosis (BMN). Magnetic resonance imaging scanning of the 
thorax was performed and revealed extensive abnormalities 
of the marrow in all ribs with a serpiginous enhancing rim, 
suggestive for BMN [3] (Fig. 1A–C). A new bone marrow 
examination showed necrosis of 80% of the bone marrow con-
firming the diagnosis (Fig. 1D). ATRA and ATO were stopped 
and the patient was started on patient-controlled anesthesia 
with intravenous morphine. LDH gradually decreased, and 
after 1 week, pain completely vanished. ATO/ATRA treat-
ment was resumed at a reduced dose (50%), without relapse 
of the symptoms, and 5 days later at full dosage, which was 
also well tolerated. At first response evaluation, the APL was in 
morphological complete remission. Response evaluation after 
four ATO/ATRA based consolidation cycles showed complete 
molecular remission (CRm). One year and 6 months after the 
end of therapy, patient is in continued CRm.

BMN is an infrequent complication of AML associated 
with poor prognosis [4]. BMN has been described in APL 
patients treated with ATRA or with ATO [4–6]. In this case, 
early recognition of BMN and prompt interruption of the 
therapy led to a rapid improvement of patients’ conditions. 
In conclusion, after resolution of symptoms, ATO/ATRA 
can be safely resumed. Occurrence of BMN should therefore 
not be considered a contraindication to resume treatment 
with ATO/ATRA and it is not a reason to definitely termi-
nate this very effective and well tolerated treatment in these 
patients.
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Fig. 1  A–C 1.5-T MRI short-tau inversion recovery images (STIR) 
depicting serpiginous high signal abnormalities within the bone mar-
row suspicious for osteonecrosis. A Coronal image of dorsal ribs on 
the right side. B Sagittal image of lateral ribs on the right side, the 
arrow pointing to the serpiginous high signal abnormalities within the 

bone marrow. C High signal abnormalities within the right scapula 
(arrow). D Periodic acid-Schiff (PAS) staining of the bone marrow 
shows viable APL cells with variable degrees of differentiation on the 
right. There is extensive tumor cell necrosis with anuclear remnants 
of APL cells and hemorrhage on the left
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