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mg/dl versus 4.8 mg/dl, p =0.035). Finally, a relationship 
between bone involvement and karyotype was not found 
(p =0.172) as well as between bone involvement and pa-
tients’ 5-year OS (p =0.108) (Table 1).

Discussion
Presented data demonstrate that the presence of bone 

involvement at diagnosis is more related with B-acute lym-
phoblastic leukemia immunophenotype, lower mean age, 
lower mean white blood cell count, and prednisone “good 
response”. According to literature, the frequency of malig-
nancy in children with musculoskeletal pain or any other 
involvement of the musculoskeletal system (arthralgia, 
limping, pathologic fracture) ranges from one in 10,000 
to 1 %, with ALL being the most common diagnosis11-13. 
Regarding its pathogenesis, the disease itself is responsible 
for the direct or indirect activation of osteoclasts through 
the production of mediators by lymphoblasts14,15. It is also 
known that fractures can occur at diagnosis, during or af-
ter the end of therapy, and even a long time after the end 
of therapy16. The pediatrician’s role in investigating bone 
involvement in children is important as he should cooper-
ate with other specialists and coordinate the laboratory and 
imaging studies, especially in children with acute onset 
of symptoms, without a history of recent trauma and with 
concomitant signs and symptoms.

The predictive value of bone involvement at diagnosis 

in children with acute lymphoblastic leukemia has not yet 
been clarified in the literature. However, it emerges that 
bone involvement occurs more often in younger children 
with lower WBC at diagnosis, while in some studies it is 
associated with normal WBC accompanied by a lack of 
blasts in peripheral blood8-10. According to Robazzi et al, 
the median time from initial symptoms to definitive diag-
nosis rises to 50 days, while there are studies that report 
cases of children with musculoskeletal symptoms being 
treated initially for rheumatoid arthritis delaying the diag-
nosis of malignancy13,17,18. According to these studies, the 
delay in diagnosis is due to the lack of other symptoms as 
well as of laboratory findings indicative of leukemia. 

As we already mentioned the presence of bone in-
volvement at diagnosis in children with ALL is reported 
in 21-59 % of the cases, while in our study this rose to 
47.4 %. Presumably, this range is due to different ways 
of recording data or estimating other symptoms that ac-
company bone pain, as limping and arthralgia. Maman 
et al, reported that out of the 765 children with leukemia 
evaluated, 240 reported musculoskeletal symptoms, such 
as bone pain, arthralgia, low back pain, limping, arthritis, 
and refusal to walk (31.4 %)9. Moreover, it was found 
that patients with musculoskeletal symptoms at diagno-
sis had a lower WBC and blast count in peripheral blood 
as well as higher hemoglobin value and platelet count at 
diagnosis. Concerning the WBC our findings are in ac-

Table 1: Descriptive data of the 97 children included in this retrospective, observational study, as well as laboratory findings, 
response to prednisone and overall survival for the whole sample and for two subgroups (with or without bone involvement).

Total sample
n =97

Presence of bone 
involvement

n =46

Absence of bone 
involvement

n =51
p

Sex:
- males 59 (60.8 %) 30/59 30/59

p >0.05
- females 38 (39.2 %) 16/38 22/38
Age (years) 5.7 (SD: 3.78) 4   (ΙQR: 4) 6  (ΙQR: 5.5) p =0.029
Immunophenotype:
- B-ALL 83 (85.6 %) 43/83 40/83
- T-ALL 14 (14.4 %) 3/14 11/14 p =0.04
Laboratory findings at diagnosis:
- Calcium (mg/dl) 9.26 9.29 9.24 p =0.558
- Phosphate (mg/dl) 5.08 5.3 4.8 p =0.035
- LDH  (IU/L) 2356.6 2.558 1.700 p =0.68
- White blood cell count (/mm3) 139,420 109,800 184,700 p =0.092
- Hemoglobin (mg/dl) 7.97 8 7.9 p =0.6
- Platelets (/mm3) 80,251 91,200 68,400 p =0.37
Karyotype:
- hyperploidism 12 (19.4 %) 8 4

p =0.172- hypoploidism 4   (6.5 %) 0 4
- normal 46 (74.2 %) 18 28
Response to prednisone:
- good responders 67 (69 %) 37/ 67 30/67

p =0.046
- bad responders 30 (31 %) 9/30 21/30
Outcome: OS 72 (74.2 %) 38 34 p =0.108

n: number, ALL: acute lymphoblastic leukemia, LDH: lactate dehydrogenase, OS: overall survival, SD: standard deviation, IQR: interquartile range.




