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Abstract 

Acute myeloid leukemia (AML) accounts for 20% of all childhood leukemia. AML presenting as osteolytic 

lesions is an unusual presentation and have been seldom described in literature. We describe a 13 year old child 

who presented with osteolytic lesions with hypertension and was subsequently diagnosed as AML, treated with 

chemotherapy. He went into relapse and succumbed to sepsis due to profound neutropenia. 
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Introduction 

Lytic bone lesions are well known to occur in 

disseminated bone tumours like Ewing’s sarcoma, 

osteosarcoma, metastatic neuroblastoma and 

Langerhans cell histiocytosis but are uncommon in 

leukemia and lymphoma. There are only a handful
 
of 

reported cases of AML presenting with osteolytic 

lesions. The following case describes a 13 year old 

child presenting with hypertension, bone pain and 

diffuse osteolytic lesions. His blood investigations 

were suggestive of hypercalcemia and tumour lysis 

syndrome. He was diagnosed with Acute myeloid 

leukemia on bone marrow biopsy. The patient went 

into clinical remission on induction chemotherapy 

but was readmitted with relapse 10 months later and 

died of neutropenia. This presentation of acute 

leukemia needs to be reported so that it can be kept in 

differentials whenever a child present with skeletal 

pain, multiple lytic lesions and hypertension. 

Case Presentation 

A 13 years old male child presented on December, 

2020 with chief complaints of pain in multiple joints, 

fever, generalised weakness and weight loss since 3 

months and progressive paleness of the body since 2 

weeks with no significant past medical history. 

On examination, child was hypertensive (BP: 

170/110 mm of Hg) and underweight (25.5kg) with a 

BMI of 12.12 kg/m
2
. He also had pallor, 

hepatomegaly, splenomegaly and bilateral knee joint 

swelling associated with tenderness and decreased 

range of motion. There was no spinal tenderness or 

bony deformity and rest of the systemic examination 

was normal.  

His Skeletal survey showed multiple diffuse lytic 

permeative lesions in skull, vertebral spine, hip, 

lower and upper limbs and scapula. Initial laboratory 

investigations with complete blood count revealed 

severe anemia, neutrophilic leucocytosis and 

thrombocytopenia. Also the biochemical parameters 

revealed  tumour lysis syndrome (acute kidney injury 

with hyperuricemia, hyperphosphatemia) and of note 

hypercalcemia. Child was also investigated for 

additional aetiologies of hypercalcemia which were 

normal. CECT thorax was done which showed 
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multiple lytic lesions in vertebrae, ribs, scapula, 

bilateral hypodense enlarged kidneys and multiple 

ground glass centrilobular nodules. Laboratory 

investigation reports are summarized in the given 

table 1.1  

 

Table 1.1 : Summary of lab investigations 

Initial Investigations 

Haemoglobin  6.8 gm/dl (N:12.5-16.1) 

Total leucocyte count
 

36,920/mm
3
 (N: 4,000/mm

3
 -10,500/mm

3
) 

Differential leucocyte count N84 L11 

Platelet count 0.8 lakh (N:1.5 lakhs-4 lakhs) 

Biochemical Parameters 

Serum creatinine 2.1 mg/dl(N: 0.3-0.8) 

Serum phosphate 6.5 mg/dl(N: 2.9-4.5) 

Serum uric acid 15.3 mg/dl(N:2.7-6.7) 

Serum calcium 14.0 mg/dl(N: 8.8-10.8) 

Serum LDH 3133.2 U/l(N: 150-450) 

Investigations for hypercalcemia  

Serum iPTH 14.5 ng/l(N: 12-72) 

Serum 25-(OH) Vitamin D 22ng/ml (N: 20-100) 

Urine routine microscopy Ph : 6,Protein : trace, Pus cells : 5/ HPF 

Urine calcium creatinine ratio 0.54   ( Normal :  < 0.20 )            

He was managed for hypertension, hypercalcemia 

and tumour lysis syndrome and a bone marrow 

aspiration was performed. It resulted in dry tap, 

following which a bone marrow biopsy was 

performed. It had 39% myeloblasts and occasional 

Auer rods (> 3% blasts were SBB positive) consistent 

with a diagnosis of acute myeloid leukemia. 

Immunophenotyping was positive for MPO, CD13 

and CD33 markers suggestive of Acute myeloid 

leukemia.  

The child was subsequently started on Children 

oncology group AAML0531protocol
17

 to which child 

responded clinically, morphologically (Bone marrow 

aspiration showing 3% blasts) and radiologically. But 

he had to be readmitted with relapse (Bone marrow 

aspiration showing 82%blasts) 10 months later. 

Salvage chemotherapy with modified FLAG 

regimen
18

 was initiated but the child died due to 

profound neutropenia. 

Discussion  

Acute myeloid leukemia (AML) is characterized by 

the abnormal proliferation and differentiation of 

myeloid precursors in the bone marrow and 

constitutes 20% of childhood leukemia.
1
The 

Incidence of osteolytic lesions varies from 10.5% to 

39% in acute leukemias
2
 but majority of them have 

been described with lymphoid types. Literature 

searches on PubMed revealed only 9 published cases 

of AML with osteopenia so far,
3-11

 and among them 

only two cases were of pediatric age group.
10, 11

Lytic 

lesions are especially localized in the metaphysis of 

long bones but may also occur in flat or small bones 

with/without periosteal reaction
12 

and are believed to 

be due to abnormal production of 

parathormone
13

however its pathogenesis is poorly 

defined. In fact in our case iPTH was normal.The 

optimal management and outcome of patients of 

AML presenting with osteolytic lesions has not been 
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critically assessed and no guidelines exist for the 

same and because of the rarity of the disease, 

prognosis of patients presenting with extensive 

osteolytic lesions in AML is still unclear. 

Hypercalcemia
 
occurs in less than 1% of children 

with cancer
14

 due to direct invasion of the skeleton by 

tumor cells and ectopic production of parathyroid 

hormone related protein (PTHrP). Its symptoms are 

non-specific and if left untreated may lead to cardiac 

arrhythmias, severe hypertension, renal failure, 

acidosis, dehydration, and coma. 

Tumor lysis syndrome as defined by Cairo-Bishop 

criteria
15 

is found in 3-5% of the patients of AML
16

. 

It usually develops in patients of non-hodgkins 

lymphoma or acute leukemias and occurs when 

tumor cells release their contents into bloodstream, 

either spontaneously or in response to therapy, 

leading to characteristic findings of hyperuricemia, 

hyperkalemia, hyperphosphatemia, and 

hypocalcemia. These electrolyte and metabolic 

disturbances can progress to clinical toxicity, 

including renal insufficiency, cardiac arrhythmias, 

seizures, and death due to multiorgan failure. 

Conclusion 

AML presenting as osteolytic lesions is an extremely 

rare phenomenon. It poses a diagnostic and 

therapeutic dilemma and only a handful of cases have 

been reported in literature. The optimal management, 

outcome and prognosis of such patients is yet to be 

defined.This report is our humble attempt to 

emphasize that the possibility of acute myeloid 

leukemia may be kept in a child presenting with 

osteolytic lesions. 

Abbreviations 

AML- acute myeloid leukemia, iPTH- intact 

parathormone, PTHrP- parathyroid hormone related 

protein, FLAG- fludarabine, cytosine arabinosidase, 

doxorubicin and G-CSF. 

Additional Information  

Disclosures  

Human subjects: Consent was obtained by all 

participants in this study. 

Payment/services info: No financial support was 

received from any organization for the submitted 

work.  

Financial relationships: No financial relationships 

at present or within the previous three years with any 

organizations that might have an interest in the 

submitted work.  

Other relationships: No other relationships or 

activities that could appear to have influenced the 

submitted work. 

References 

1. Howlader N.N.A., Krapcho M., Garshell J., 

Miller D., Altekruse S.F., Kosary C.L., Yu M., 

Ruhl J., Tatalovich Z., Mariotto A., et al. SEER 

Cancer Statistics Review, 1975–2011. National 

Cancer Institute; Bethesda, MD, USA: 2012. 

2. Kesarapu S, Vangala N, Uppin SG, Uppin MS, 

Paul TR, Rajasekhar L. Acute leukemia 

presenting with musculoskeletal manifestations: 

A case series. Indian J Med Paediatr Oncol. 

2020;41(01):29–33.  

3. Johnson JL, Moscinski L, Zuckerman K. Acute 

Myeloid Leukemia presenting with lytic bone 

lesions. J Clin Oncol 2004; 22:2968-2970.  

4.  Lima CS, Pintoneto JV, da Cunha ML, 

Vassallo J, Cardinalli IA, De Souza CA. 

Osteolytic lesions as a presenting sign f acute 

myeloid leukemia. Haematologia 2000; 30:325-

331. 

5. Muler JH, Valdez R, Hayes C, Kaminski MS. 

Acute megakaryocytic leukemia presenting as 

hypercalcemia with skeletal lytic lesions. Eur J 

Haematol 2002; 68: 392-396. 

6. Dharmasena F, Wickham N, McHugh PJ, 

Catovsky D, Galton DA. Osteolytic tumors in 

acute megakaryoblastic leukemia. Cancer 1986; 

58:2273 -2277 

7. Seifi S, Asvadi Kermani A, Asvadi Kermani I, 

Dolatkhah R. An uncommon occurance of acute 

myeloid leukemia in Tabriz. J Clin Diagn Res 

2010; 4: 3225-3229. 

8. Geetha N, Sreelesh KP, Priya MJ, Lali VS, 

Rekha N. Osteolytic Bone Lesions - A Rare 

Presentation of AML M6. Mediterr J Hematol 

Infect Dis. 2015 Feb 15;7(1):e2015017. doi: 

10.4084/MJHID.2015.017. PMID: 25745544; 

PMCID: PMC4344168. 



Vineeta Singh et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 6; November-December 2022; Page No 501-505 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

P
ag

e5
0

4
 

9. Chambers I, Truong P, Kallail KJ, Palko W. 

Extensive Bone Marrow Necrosis and 

Osteolytic Lesions in a Case of Acute Myeloid 

Leukemia Transformed from Polycythemia 

Vera. Cureus. 2016 Jun 13;8(6):e639. doi: 

10.7759/cureus.639. PMID: 27433418; 

PMCID: PMC4945328. 

10. Fisher D, Ruchlemer R, hiller N, Blinder G, 

Abrahamov A. Aggressive bone destruction in 

acute megakaryocytic leukemia; A rare 

presentation. Pediatr Radiol 1997; 27: 20-22. 

11. Franco A, Lewis KN, Blackmon JM, Manaloor 

EJ. Hyperostosis – an unusual radiographic 

presentation of myelodysplastic syndrome 

transformed to acute myeloid leukemia. 

Radiology Case. 2010; 4:18-25. 

12. Subramanian S, Viswanathan VK. Lytic Bone 

Lesions. [Updated 2021 Aug 25]. In: StatPearls 

[Internet]. Treasure Island (FL): StatPearls 

Publishing; 2022 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK5398

37/ 

13. Voss A, Schmidt K, Hasselbalch, Junker P. 

Hypercalcemia in idiopathic fibrosis. 

Modulation of calcium and collagen 

homeostasis by 1,25-dihydroxyvitamin D3. Am 

J Hematol 1992;39:231–233. 

14. Trehan A, Cheetham T, Bailey S. 

Hypercalcemia in acute lymphoblastic 

leukemia: an overview. J Pediatr Hematol 

Oncol. 2009 Jun;31(6):424-7. doi: 

10.1097/MPH.0b013e3181a1c12b. PMID: 

19648791. 

15. Cairo MS, Bishop M. Tumour lysis syndrome: 

new therapeutic strategies and classification. Br 

J Haematol. 2004 Oct;127(1):3-11. doi: 

10.1111/j.1365-2141.2004.05094.x. PMID: 

15384972. 

16. Belay Y, Yirdaw K, Enawgaw B. Tumor Lysis 

Syndrome in Patients with Hematological 

Malignancies. J Oncol. 2017;2017:9684909. 

doi: 10.1155/2017/9684909. Epub 2017 Nov 2. 

PMID: 29230244; PMCID: PMC5688348. 

17. Gamis AS, Alonzo TA, Meshinchi S, et al. 

Gemtuzumab ozogamicin in children and 

adolescents with de novo acute myeloid 

leukemia improves event-free survival by 

reducing relapse risk: results from the 

randomized phase III Children's Oncology 

Group trial AAML0531. J Clin Oncol 

2014;32:3021-32. 

18. Yang LJ, Meng FY, Xu B, Liu XL, Zheng WY, 

Zhang Y, Huang F, Xu D, Sun J, Liu QF. 

[Modified FLAG regimen in the management 

of refractory acute myeloid leukemia]. Di Yi 

Jun Yi Da Xue Xue Bao. 2003 

Oct;23(10):1054-5. Chinese. PMID: 14559692.

 

Figures 

A. Trephine biopsy showing adequate erythropoiesis 

B. Trephine biopsy showing Blast cells 

C. Trephine biopsy showing adequate megakaryopoiesis 

D. CT CHEST showing ‘tree in bud’ appearance in bilateral lobes and centrilobular nodules 

E. CT chest showing osteolytic lesions in spine 

F. Bulky kidneys (parenchymal leukemic infiltration) 

G,H,I  - Pre chemotherapy bone scan showing osteolytic lesions 

J,K,L – Post chemotherapy bone scan showing resolution of lesions. 
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