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Skeletal Manifestations in Acute Lymphoblastic Leukaemia
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Abstract:
Background: Skeletal manifestations associated with ALL in children are common
findings with a high prevalence (11.6 to 50%). The most common skeletal
manifestations are bone pain, arthritis, failure to use an extremity as well as other
complaints mimicking orthopedic condition such as osteomyelitis. The objective of
this study is to determine the rate of skeletal manifestations commonly present in
ALL to reduce mortality and morbidity.
Methods: This cross-sectional study was carried out in the department of Pediatrics
in Dhaka medical college Hospital, BSMMU and Dhaka Shishu (Children) Hospital
between January 2010 to July 2010. Total Fifty patients of ALL were Selected
consecutively from the study population. At first, we assessed skeletal manifestations
like bone pain, arthritis, radiological findings present or not in ALL. Then specify the
rate of bone pain, arthritis, radiological findings of ALL patients.
Results: After six months 35 patients were present with skeletal manifestations.
Among them 20 patients, presented with bone pain,10 patients presented with arthritis
and 5 patients presented with radiological manifestations. Out of 5 patients 3 patients
had soft tissue swelling 1 patient had periarticular osteoporosis and 1 patient had
joint effusion in x-ray findings.
Conclusion: Skeletal manifestations may be the only presentation in ALL.
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Introduction
Acute Lymphoblastic Leukemia (ALL) is a malignant
(Clonal) disease of the bone marrow in which early
lymphoid precursors proliferate and replace the
normal hematopoietic cells of the marrow. 1,2 It
constitute 25-30 % of all childhood cancer.3
Skeletal manifestations associated with Acute
lymphoblastic leukemia (ALL) in children are common
findings with a prevalence estimated between 11.6
and 50%. 4,5 The most common skeletal
manifestations are localized or diffuse bone pain,
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arthritis, failure to use an extremity, as well as other
complaints mimicking orthopedic conditions such as
osteomyelitis. In addition, the affected individuals
present an increased risk for fracture.6,7
During the course of the disease between 70 and
90% patients with ALL are reported to show abnormal
skeletal findings on radiographs such as osteopenia,
cortical lucencies, metaphyseal bands on
combinations thereof pathological changes in bone
with subsequent skeletal morbidity are caused by
leukemic cells as well as by the chemo therapeutic
agents and glucocorticoids used in leukemia
treatment.8-10
Arthritis can occur at any time during the course of
acute leukemia. It may lead to delay in diagnosis and
delay in therapy, it is associated with poor prognosis
and the most common clinical presentation of
leukemic arthritis is additive or migratory
asymmetrical oligo articular large joint arthritis. The
joint most commonly involved are the knee, followed
by the ankle, wrist, elbow, shoulder and hip. Onset
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of arthritis may be sudden or insidious and parallel
the course of acute leukemia .11-16
Children with leukemia may first present with skeletal
manifestations mimicking JIA and often normal
hematological variable. The correct diagnosis may
be often delayed because evaluation focuses on the
arthritis with sometimes treatment with steroids
started early, which delay diagnosis further and
reduces the subsequent response to chemotherapy.
MJ MYRRY ,Specialist registrar pediatric oncology
report a case initially diagnosed as JIA in which ALL
become apparent six months after presentation and
after treatment with steroid and methotrexate. This
case emphasized the importance of early bone
marrow examination if there are any atypical features
of JIA and certainly before starting steroids or
cytotoxic agents.17
Materials and Methods
This cross-sectional study was conducted in the
Department of Pediatric Hematology and oncology
in DMCH, BSMMU and Dhaka Shishu (Children)
Hospital from January 2010 to July 2010.Total 50
diagnosed patients of ALL up to 18 years of age
attending indoor of Hematology and oncology
department of above-mentioned Hospitals were
selected consecutively from the study population.
Various Skeletal manifestations like bone pain,
Arthritis, Radiological manifestations were
categorized in proportion. Further Radiological
manifestations like soft tissue swelling, periarticular
osteoporosis and joint effusion also categorized in
proportion.
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Table-I
Age variation at the time of presentation of study
group
Age in years

Number of patients

Percentage

20
20
10

40%
40%
20%

1-5
6-10
11-14
22

Male
Female

78

Fig-1: Sex distribution of patients.
In this series male children appeared to be affected
more than the female, male-female ratio 3.54:1
Table-II
Rate of skeletal manifestations in study group
Skeletal manifestations

Percentage

Present

Number
of patients
35

Absent

15

30%

70%

Table-III
Rate of Bone pain in study group
Bone pain

Number

Percentage

Present

20

40%

Data were processed and analyzed using computer
software (SPSS) version 17. Presentation was done
by tables and graphs. The cut-off value <0.05
considered as significant.

Absent

15

30%

Results
In this study total 50 patients of ALL were included
from indoor of Hematology and oncology Department.
Immediately after admission history about bone pain,
Arthritis were taken. Then proportion of patients
having bone pain/arthritis was calculated. Then xray of the affected joints was done. Then proportion
of radiological findings like soft tissue swelling,
periarticular osteoporosis and joint effusion were
calculated. The results are shown in different tables
and graphs.

Radiological

Table-IV
Rate of Arthritis in study group
Number

Percentage

Present

10

20%

Absent

25

50%

Table-V
Rate of Radiological manifestations (Positive x-ray
findings) in study group
Radiological

Number

Percentage

Present

5

10%

Absent

30

60%
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Table-VI
Rate of various radiological manifestations in study
group individually
Arthritis

Number

Percentage

Soft tissue swelling

3

6%

Periarticular osteoporosis

1

2%

Effusion

1

2%

Loss of articular cartilage

0

Erosion

0

Discussion:
This cross-sectional study has been carried out in
Dhaka medical college Hospital, BSMMU and Dhaka
Shishu Hospital and fifty patients were taken as
sample volume. In this study at first we assessed
the skeletal manifestations like bone pain or back
pain ,arthritis or radiological findings present or not
in diagnosed case of ALL .Then specify the rate of
bone pain or arthritis or radiological findings of ALL
patients.11-19 We found 40% ALL patients presented
with bone pain,20% patients with arthritis and 10%
patients with radiological manifestations like soft
tissue swelling ( 6%), periarticular osteoporosis (2%)
and effusion (2%).
Ninna Brix et al. conducted a retrospective study on
286 ALL patients to see the rate of arthritis present in
ALL patients. They showed that 18.5% children with
ALL presented with arthritis which is similar to the
result of our study. 18
Riccardo Sinigaglia et al. conducted a retrospective
review on 22 ALL patients to see the various skeletal
manifestations present in ALL. They found 35%
patients presented with bone pain, soft tissue swelling
10.6 %, joint effusion 5.7%. This result is almost
similar to our study. 19
Carria Maria et al. conducted a study on 61 diagnosed
case of Acute leukemia and they found 62% patients
presented with skeletal pain, 8% with arthritis which
is nearer to the result of our study .20
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Conclusion:
Skeletal manifestations like bone pain, arthritis as
well as various radiological manifestations like soft
tissue swelling, joint effusion and periarticular
osteoporosis are common in ALL.
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