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Childhood Leukemia Presenting as

Sternal Osteomyelitis

Andreas H. Gomoll, MD

usculoskeletal manifestations are the presenting
complaint in up to 20% of patients with pediatric
leukemia.! Therefore, orthopedic surgeons often
become involved before a formal diagnosis of
leukemia has been made. Because of similarities in presen-
tation, many of these patients are initially diagnosed with
osteomyelitis, transient synovitis, or arthritis, resulting in a
delay in appropriate treatment.
We present a case of a sternal lesion initially diagnosed
and treated as osteomyelitis. We hope this case report raises
awareness of this important and potentially lethal entity.

CASE REPORT

A 3-year-old boy initially presented several times to an
outside emergency department (ED) for abdominal pain
and fevers to 101°F (38.3°C). A workup that included com-
plete blood cell (CBC) count with differential, electrolytes,
urinalysis and culture, abdominal ultrasound, and kidney-
urinary-bladder x-ray (KUB) was negative. After symptoms
persisted for 3 weeks, the boy was brought to the ED at a
large tertiary-care pediatric referral center for further evalu-
ation.

On presentation, the boy was afebrile and appeared well.
Clinical and abdominal examinations were benign. The only
abnormal laboratory finding was an elevated sedimenta-
tion rate (ESR): 126 mm/h. KUB and abdominal computed
tomography (CT) scan were negative. The patient was
discharged after intravenous hydration and was given a fol-
low-up appointment in gastroenterology.

He returned to the ED 2 weeks later with persistent
abdominal pain and fevers. He had been seen by a gastro-
enterologist and was started on lansoprazole, but his symp-
toms did not improve. Again, he was afebrile and had a
benign abdominal examination. However, the patient now
localized pain to the upper abdomen and intermittently
cried with pain. Laboratory studies were again remarkable
for an elevated ESR (94 mm/h) with normal white blood
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cell (WBC) count and hematocrit. Repeat KUB was nega-
tive.

Because of the persistence of symptoms and elevated
ESR, the patient was admitted to the general pediatric
service for further workup. A full rheumatologic workup
was performed, but all laboratory results were normal,
including a purified protein derivative (PPD) test. On
further blood tests, a decreasing hematocrit was noted.
The hematology/oncology department was consulted,
and, after review of a normal-appearing peripheral smear,
a diagnosis was made of anemia of chronic disease with
low likelihood of malignancy. Soon after admission, the
patient’s examination began to localize to the sternum, and
x-rays of the area revealed a periosteal reaction (Figure 1).
A bone scan demonstrated intense tracer uptake in the mid
to low sternum (Figure 2). Subsequent CT and magnetic
resonance imaging (MRI) of the chest demonstrated dif-
fuse demineralization and edema of the bone marrow and
surrounding soft-tissues—all consistent with osteomyelitis
of the sternum. The orthopedic service was consulted,
and a CT-guided biopsy was performed to obtain material
for culture and pathology. Cultures remained negative,
but the tissue was of insufficient quantity for permanent
pathology. The general surgery department, consulted for
consideration of open biopsy for pathology, recommended
a trial of antibiotic therapy to assess response.

A peripherally inserted central catheter line was placed,
and the patient was discharged home on high-dose antibiotic
therapy with cefazolin for treatment of presumed sternal
osteomyelitis.

He returned to the ED 1 week later with daily fevers to
103°F (39.4°C) and was readmitted, with normal labora-
tory tests except for an ESR of 100 mm/h. C-reactive
protein on admission was normal (0.56) but rose to 31.6
during admission. Repeat MRI showed increased soft-
tissue and bone marrow edema consistent with worsen-
ing of the presumed osteomyelitis. Because of concerns
about inadequate antibiotic coverage, an open biopsy of
the sternum was scheduled. Preoperative blood tests now
demonstrated leukopenia, thrombocytopenia, and anemia.
Hematology/oncology, consulted again, performed a bone
marrow biopsy, which confirmed pre-B-cell acute lym-
phoblastic leukemia (ALL).

The patient was subsequently transferred to the oncol-
ogy service for induction of chemotherapy.

LITERATURE REVIEW
Childhood leukemia is a myeloproliferative neoplasm,
accounting for almost 30% of all cancers in children younger



Figure 1. Lateral x-ray of sternum shows periosteal reaction
(arrow).

than 15 years and making it the most common childhood malig-
nancy.>? Approximately 3250 children are diagnosed with
leukemia in the United States each year; the annual incidence
is 15 to 33 per million in children younger than 15 years.?
Approximately 75% of leukemia cases are classified as ALL,
which can be further characterized by immunophenotyping,
with the pre-B-cell subtype constituting approximately 25%
of ALL.# Overall, males are affected slightly more often than
females (1.2:1), and white children are affected more com-
monly than black children by a factor of 1.6 for leukemia in
general and by a factor of 2 for ALL in particular.’ Because of
improvements in chemotherapy regimens, ALL survival rates
are now approaching 80% in most age groups.

Nonspecific complaints, such as lethargy, pallor, bruis-
ing, fevers, bleeding, are present in approximately 80%
of pediatric leukemic patients on presentation.! Diffuse
extremity aching, back pain, new-onset limping, bony
tenderness, and joint pain and swelling are presenting
complaints in approximately 20%.! Musculoskeletal mani-
festations of leukemia are the result of myeloproliferative
changes occurring in the bone marrow and of infiltration of
bone and soft tissues (eg, synovium) by malignant cells.
The hip and knee are the most commonly involved joints,
but polyarthralgias are common findings.®” Thorough his-
tory-taking and physical examination are essential. Chronic
fatigue and fevers are common, and physical examination
can reveal petechiae, bruising, pallor, joint pain, and swell-
ing. Lymphadenopathy or hepatosplenomegaly is present
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in up to 60% of cases of pediatric leukemia.® Laboratory
tests should include CBC count with differential and ESR.
Increased production of abnormal cells often leads to
thrombocytopenia and anemia, while the WBC count can be
elevated, depressed, or normal.! Peripheral smears to detect
blast cells are very helpful but are not routinely performed
unless there is a high index of suspicion for malignancy. The
typical constellation of leukopenia, anemia, thrombocytope-
nia, elevated ESR, and blasts on peripheral smear is believed
to occur in up to 70% of cases of pediatric leukemia.® A
bone marrow biopsy gives final confirmation of the disease
and allows immunophenotyping for further subclassification
before initiation of chemotherapy.

Radiographic examination of the affected limb can demon-
strate osteopenia, lytic or sclerotic lesions, periosteal reactions,
and metaphyseal bands (so-called leukemic lines) in 47% to
69% of children at time of presentation®; during the course
of the disease, up to 90% of patients develop some of these
features. Bone scans demonstrate scintigraphic changes with
diffuse periarticular reactivity, most commonly around the
knee, in up to 75% of cases.'” However, the nonspecific nature
of ALL on radiographic examination does little to distinguish
ALL from other differential diagnoses, such as rheumatoid
arthritis and osteomyelitis.

“11% to 17% of patients with
ALL are initially referred to
orthopedists® for workup of

presumed juvenile rheumatoid
arthritis, 213 septic arthritis, '+
or osteomyelitis.'””

DiscussioN
Musculoskeletal symptoms have been found to be the chief
complaint in 14% to 20% of leukemia cases."!! Not surpris-
ingly, 11% to 17% of patients with ALL are initially referred
to orthopedists® for workup of presumed juvenile rheumatoid
arthritis,'>!3 septic arthritis,'*'® or osteomyelitis.'” Even
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though many patients have radiographic abnormalities, these
abnormalities tend to be nonspecific and can mimic other
diseases, such as osteomyelitis. Furthermore, 25% to 60% of
patients do not show any abnormalities on initial x-rays.!-!3

The differential diagnosis is complicated by several
factors, such as the much higher incidence of entities like
osteomyelitis, transient synovitis, and rheumatoid disease,
which present with similar clinical and laboratory findings,
such as fevers and joint pains, changes in WBC count, and
elevated ESR. Further compounding the issue is an appar-
ent difference in laboratory parameters between cases with
and without musculoskeletal symptoms at presentation.
One study found significantly more normal hematologic
parameters in the first group, resulting in increased time
to diagnosis.'”

It is unclear whether we can attribute all our patient’s
symptoms to leukemia, or if he indeed had osteomyelitis
in the setting of ALL, which is a recognized but compara-
tively rare complication (<2% of cases).?’ However, this
case demonstrates the importance of having a high index
of suspicion when a seemingly common disease does not
respond to adequate therapy.

AUTHOR’S DISCLOSURE STATEMENT
The author reports no actual or potential conflict of interest
in relation to this article.

REFERENCES

1. Rogalsky RJ, Black GB, Reed MH. Orthopaedic manifestations of leukemia
in children. J Bone Joint Surg Am. 1986;68(4):494-501.

2. Ross JA, Davies SM, Potter JD, Robison LL. Epidemiology of childhood
leukemia, with a focus on infants. Epidemiol Rev. 1994;16(2):243-272.

3. Smith MA, Gloeckler Ries LA, Gurney JG, Ross JA. Leukemia. In: Gloeckler
Ries LA, Smith MA, Gurney JG, et al, eds. Cancer Incidence and Survival
Among Children and Adolescents: United States SEER Program 1975—

E150 The American Journal of Orthopedics®

10.

11.

12.

18.

14,

16.

16.

17.

18.

19.

20.

1995, Bethesda, MD: National Institutes of Health; 1999. NIH publication
99-4649.

Lilleyman JS, Pinkerton CR. Lymphoblastic leukaemia and non-Hodgkin’s
lymphoma. Br Med Bull. 1996;52(4):742-763.

Willson JK. The bone lesions of childhood leukemia: a survey of 140 cases.
Radliology. 1959;72(5):672-681.

Tuten HR, Gabos PG, Kumar SJ, Harter GD. The limping child: a manifes-
tation of acute leukemia. J Pediiatr Orthop. 1998;18(5):625-629.

Evans TI, Nercessian BM, Sanders KM. Leukemic arthritis. Semin Arthritis
Rheum. 1994;24(1):48-56.

Chell J, Fernandes JA, Bell MJ. The orthopaedic presentation of acute
leukaemia in childhood. Ann R Coll Surg Engl. 2001;83(3):186-189.
Simmons CR, Harle TS, Singleton EB. The osseous manifestations of
leukemia in children. Radiol Clin North Am. 1968;6(1):115-130.

Bernard EJ, Nicholls WD, Howman-Giles RB, Kellie SJ, Uren RF. Patterns
of abnormality on bone scans in acute childhood leukemia. J Nucl Med.
1998;39(11):1983-1986.

Silverstein MN, Kelly PJ. Leukemia with osteoarticular symptoms and
signs. Ann Intern Med. 1963;59:637-645.

Koolman AH, Kamphuis SS, Weggelaar NM, van den Bos C, Wulffraat NM,
Revesz T. Children with fever peaks and bone and joint pain: systemic juve-
nile idiopathic arthritis or acute lymphoblastic leukemia after all? [in Dutch].
Ned Tijdschr Geneeskd. 2002;146(35):1613-1616.

Cabral DA, Tucker LB. Malignancies in children who initially present with
rheumatic complaints. J Pedliatr. 1999;134(1):53-57.

Kumar R, Walsh A, Khalilullah K, McCormack D, Ryan S. An unusual ortho-
paedic presentation of acute lymphoblastic leukemia. J Pediatr Orthop B.
2003;12(4):292-294.

Robinson JL. Leukemia presenting as purulent septic arthritis. Orthopedics.
2001;24(3):281-282.

Chin KR, Pess GM, Jupiter JB. Chronic lymphocytic leukemia presenting
as pyogenic arthritis of the proximal interphalangeal joint. J Hand Surg Am.
1998;23(3):545-550.

Sitarz AL, Berdon WE, Wolff JA, Baker DH. Acute lymphocytic leukemia
masquerading as acute osteomyelitis. A report of two cases. Pediatr
Radiol. 1980;9(1):33-35.

Bowyer SL, Hollister JR. Limb pain in childhood. Pediatr Clin North Am.
1984;31(5):1053-1081.

Jonsson OG, Sartain P, Ducore JM, Buchanan GR. Bone pain as an
initial symptom of childhood acute lymphoblastic leukemia: associa-
tion with nearly normal hematologic indexes. J Pediatr. 1990;117(2 pt
1):233-237.

Murphy RG, Greenberg ML. Osteomyelitis in pediatric patients with leuke-
mia. Cancer. 1988;62(12):2628-2630.



