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Cartilaginous bone tumors in children:
A twenty-year epidemiological report from our hospital
Alejandro Álvarez López,* Yenima García Lorenzo**
“Eduardo Agramonte Piña” Provincial Teaching Children’s Hospital, Cuba

SUMMARY. Introduction. Cartilaginous bone
tumors are the most common tumors in children.
Their clinical presentation and manifestations vary
depending on the type and stage of the tumor, based
on Enneking’s classification. Material and Methods. A descriptive cross-sectional study was conducted in 236 patients diagnosed and surgically
treated for cartilaginous bone tumors in our hospital during the period between 1982 and 2002. Results. Male patients prevailed over female patients,
with 60.5% of cases. The highest incidence occurred in the 11-15 years age group, which included 147 patients and accounted for 62.2% of the series. The most frequent type of tumor was
osteochondroma, with 177 patients, accounting for
75%. Symptoms included pain and swelling, found
in 79.6% and 68.6% of patients, respectively. The
metaphyseal areas around the knee had the highest
involvement rate, with over 40% of patients. Active
benign tumors under the Enneking classification
prevailed. Resection was the most widely used surgical treatment. Discussion. Our results match
those reported in the literature.

RESUMEN. Introducción. Los tumores óseos
cartilaginosos constituyen la variedad más encontrada en la infancia. Su forma de presentación y
manifestaciones clínicas varían de acuerdo a cada
tipo de tumor y estadío en que se encuentren según
la clasificación de Enneking. Material y métodos. Se
realizó un estudio descriptivo y transversal en 236
pacientes diagnosticados y tratados quirúrgicamente por tumores óseos cartilaginosos en nuestro
hospital, en el período comprendido de 1982 a
2002. Resultados. Predominó el sexo masculino en
60.5% de los pacientes. El grupo de edad con mayor incidencia fue el de 11 a 15 años con 147 para
62.2%. El tipo de tumor más encontrado fue el osteocondroma con 177 pacientes representando
75%. La sintomatología compuesta por dolor y aumento de volumen se representó en 79.6% y 68.6%
respectivamente. Las zonas metafisiarias alrededor
de la rodilla fueron las más afectadas con más de
40%. Predominó el tumor benigno activo según la
clasificación de Enneking. El tratamiento quirúrgico más utilizado fue la resección. Discusión. Nuestros resultados coinciden con lo reportado.
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Introduction
Bone tumors are considered among the most unusual neoplasias. For example, it is estimated that only 1,500 new cases
of osteosarcoma are seen in the USA every year, compared to
93,000 new cases of lung carcinoma and 88,000 new cases of

breast carcinoma. Based on a simple numerical order, bone tumors are relatively unimportant. However, a large number of
these tumors affect children and young adults. Radical surgery
is therefore necessary and in case of malignancy, extensive
and very painful chemotherapy becomes necessary as well.1-3
Due to their significantly low incidence, physicians are
not very familiar with cartilaginous bone tumors and have
very little experience in their management. This calls for
good communication among the medical staff members, particularly the orthopedic surgeon, radiologist, pathologist,
and oncologist. Together, they constitute an essential team
for a fast and accurate diagnosis, as well as for a more effective management.4,5
Cartilaginous bone tumors are one of the most common
bone tumors, accounting for 20% of them, as proposed by
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Unni6 at the Mayo Clinic. Because of this large numeric
magnitude, great variations are found in the clinical manifestations, histology and, most of all, in the therapeutic
approach to cartilaginous bone tumors.7
Cartilaginous bone tumors comprise the following: osteochondroma, enchondroma, chondromyxoid fibroma,
chondroblastoma, and chondrosarcoma.8,9
Because of their high incidence and the problems in
managing this kind of tumors in children, especially benign
tumors, we decided to conduct this research to assess their
epidemiology and behavior in our hospital as well the therapeutic methods used and their complications.

A Microsoft Word software was used in a Pentium II computer to process the wording, tables and charts.
Results
A total of 336 bone tumors were treated in our hospital
during the study period. Of these, 70.2% were cartilaginous bone tumors, equivalent to a universe of 236 patients. Males prevailed with 60.5% of all patients and the
age group with the highest incidence was the 11-15 years
group, accounting for 62.2% of cases (Table 1).
Cartilaginous bone tumors accounted for 97.1% of all
benign tumors. According to Enneking’s classification,
the active benign tumor prevailed with 86.4% (204) of all
patients. Two patients had one malignant tumor each, of
low and high histological grade, accounting for 0.4% each
(Table 2). Osteochondroma was the most frequent tumor,
found in 75% (177) of patients, and chondrosarcoma was
the least common one, with 0.8% (2 patients). No chondroblastomas were found (Chart 1).
Pain was the most common reason for visiting the doctor’s office and was reported by 188 patients (79.6%); a
pathological fracture was the most unusual reason, mentioned by 10 patients (4.2%) (Chart 2).
The most common location, found in 65 patients
(27.5%), was the distal femur metaphysis, and the most
unusual location, found in 11 patients (4.6%), was the costal arches (Figure 1).
The most usual treatment was resection, which was used
in 148 patients (62.7%), and the least common was resection and curettage, applied in 12 patients (5%). One patient
with chondrosarcoma was disjointed (0.4%) (Table 3).
The main complication, relapse of osteochondroma, occurred in 11 patients (4.6%), followed by hematoma, reported
in 4 patients (1.6%), and infection, in 3 patients (1.2 percent).

Materials and methods
A descriptive, cross-sectional study was conducted with
pediatric patients up to 15 years of age, both alive and
dead, diagnosed and surgically treated in our hospital for
cartilaginous bone tumors, during the 20-year period comprised between 1982 and 2002.
Our data source was the biopsy logbook of the Pathological Anatomy Department, from which a list was made that included: the case history and biopsy numbers, and the patients’ first and last name. Based on the list we located the
case histories and collected the data in a survey especially
designed for this purpose. We set out to analyze the following variables: age, gender, type of tumor, reason for visiting
the doctor, tumor location, tumor behavior according to Enneking’s classification, type of treatment, and complications.
In spite of all cartilaginous bone tumors belonging to
the same family, their surgical treatment varies a great
deal. We therefore found it necessary to define each type
of procedure as follows:
• Resection: it involves the surgical removal of the tumor
by using an osteotome.
• Resection and curettage: it is generally used in cavity
tumors and involves removing the tumor with a gouge.
• En-bloc resection: the tumor is removed through its reactive
area.
• Resection, curettage, and bone graft: the above procedures are combined and a bone graft is added.

Discussion
The male to female ratio in our study was 1.5:1, consistent with Unni,6 who reported that males accounted for 63%
of patients affected by this pathology. The age group with
the highest incidence was the 11 to 15 years group, also
matching Unni’s statistics6 reporting over 60% of patients
less than 20 years of age, and a large proportion of patients
in their twenties.10

Data were statistically analyzed with the Chi square (χ2)
method. Any p value <0.05 was considered as significant.

Table 1. Cartilaginous bone tumors distribution by age and gender.
Age
Group
(years)

Sex
Number

%

0–5
6-10
11-15
Total

10
50
89
143

4.2
21.1
37.7
60.5

Males

Females
Number

Total
%

Number

%

2.1
10.1
24.5
39.4

15
74
147
236

6.3
31.3
62.2
100
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Although the incidence of cartilaginous bone tumors is
lower than the data reported in this study, it is important to
clarify that universal statistics do not report only the cases
that occur in the pediatric age groups. In this study osteochondroma is the most common cartilaginous bone tumor,
matching the statistics given by several authors such as Dorfman,11 35%; Adler12 58%; Unni6 34%. Although these numbers are lower than ours, a strong prevalence if this tumor is
clearly seen. Statistics on the incidence of enchondroma in
the world literature are very similar to the data in our study,
as shown in the reports by Unni6 with 13.4%; Adler12 with
19%; and Dorfman,11 24%. The incidence of chondromyxoid
fibroma is very similar to the reports by Unni, 1.8%. Given
that chondrosarcoma is a malignant tumor most common in
elderly patients, the data in the literature do not match the reports in study, which only reports these tumors in children.13-15
The most common symptoms in patients with cartilaginous bone tumors were pain and swelling. This is consistent with the data provided by Unni6 and Dorfman.11 Osteo-

Table 2. Behavior according to Enneking’s classification.
Enneking’s Classification

Number

Percentage

30
204
——
1
1
——
236

12.7
86.4
——
0.4
0.4
——
100

Latent
Active
Aggressive
Low Grade I
Low Grade II
Low Grade III

Benign
Malignant

Total
Source: Survey

177(75%)

Clavicle 2
(0.8%)

48 (23.3%)
MPH 7
(2.96%)

2 (0.8%)

Costal arches
11 (4.6%)

9 (3.8%)
MDH 5
(2.1%)

Chondromyxoid fibroma
Chondrosarcoma

Osteochondroma
Enchondroma

Pelvis 3
(1.2%)

Chart 1. Distribution by type of tumor. Source: Survey

200

MDR 7
(2.96%)
MPF 6
(2.5%)

79.6%
68.6%

MDF 64
(27.5)

150

Number of cases

Scapula
16 (6.7%)

MPP 4
(1.6%)

MPT 33
(13.9%)

100

MDP 3
(1.2%)

50

0

17.6%
4.2%

MDT 18
(7.6%)
Foot 13
(5.5%)

10.5%

MDF = distal femoral metaphysis
MPF = proximal femoral metaphysis
MPH = proximal humeral metaphysis
MDH = distal humeral metaphysis
MPP = proximal fibular metaphysis

1
Forms of presentation
Pathological fracture
Deformity
Asymptomatic
Increased volume
Pain
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Figure 1. Distribution of cartilaginous bone tumors according to
their location

Chart 2. Tumor variety. Source: Survey
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MDP = distal fibular metaphysis
MPT = proximal tibial metaphysis
MDT = distal tibial metaphysis
MDR = distal radial metaphysis

S49

Alejandro Álvarez López et al.
Bibliography

Table 3. Behavior of cartilaginous bone tumors according
to the type of treatment.
Type of treatment
Resection
Resection and curettage
En-bloc resection
Resection, curettage and bone graft
Disjointment
Total

Number

Percentage

148
12
33
42
1
236

62.7
5
13.9
17.7
0.4
100

1.
2.

3.

4.
5.

chondroma is the tumor for which the greatest number of
symptoms is reported, including basically pain, which may
result from a compression of neurovascular structures, exostosis fracture, and/or formation of the painful bursa.4,15
The most common location of tumor bone activity in
this study was the metaphyseal areas around the knee, the
distal femoral metaphysis and the proximal tibial metaphysis accounting for 27.5% and 13.9%, respectively.
These results are similar to those presented by Unni, 6
namely distal femoral metaphysis, 16.4%, and tibial distal
metaphysis 13%. Other locations had an incidence similar
to reports by other authors.3,8
The classification of bone tumors based on their biological behavior, as described by Enneking,16 is undoubtedly
of great help in the diagnosis and prognosis of patients.
Bone tumors, both benign and malignant, may vary from
one stage to the next. According to Enneking,16 active benign bone tumors are highly prevalent in pediatric ages.
However, aggressive tumors are very uncommon. These
findings match those in our study.17
Because most of the tumors diagnosed were osteochondromas, the prevalent surgical method was resection. Undoubtedly, the latter is the most widely used modality; it
consists of defining the base of the osteochondroma, excising the tumor and having a surrounding periosteum
about 1 to 1.5 cm long.
One of the major difficulties that orthopedic surgeons
face is the type of procedure to perform for a suspected enchondroma at the long bone level. The latter is very similar to the low histological grade chondrosarcoma and
hence a broad curettage is desirable. If necessary, the use
of methyl methacrylate should be considered. Given that
chondrosarcoma is a tumor with poor response to chemoand radiotherapy, its surgical treatment is a very attractive
choice. Furthermore, because of its low progression rate
and histological grade, salvage surgery may well be a reasonable alternative.18-21
The main complication of cartilaginous bone tumors in
our study was relapse. Our relapse rates were slightly lower
than those reported by Unni,6 with 6.5%, and Dorfman,11
with 5.3 percent.22

6.
7.

8.
9.

10.

11.
12.
13.

14.

15.
16.

17.

18.

19.

20.

Aboulafia AJ, Kennon RE, Jeliken JE: Benign bone tumors of
childhood. J Am Acad Orthop Surg 1999; 7(6): 377-388.
López AA, Rodriguez ER, Olazabal LS: Osteocondroma. Su
comportamiento en el período 1987-1997. Rev Archivo Médico de Camagüey 1999; 3(3): disponible en: http:
www.cmw.sld.culamcl
Temple HT, Clohisy DR: Musculoskeletal Oncology. In:
Koval KJ. Orthopaedic knowledge Update 7. Am Acad Orthop Surg 2002: 155-22.
Unni KK: Dahlin’s bone tumors. General aspects and data on
11,087 cases, ed 5. Philadelphia, Lippincott-Raven 1996: 11-108.
Wirganowicz PZ, Watts HG: Surgical risk for elective excision
of benign exostoses. J Pediatr Orthop 1997; 17(4): 455-459.
Weber KL, Gebhardt MC: What’s new in musculoskeletal oncology. J Bone Joint Surg Am 2003; 85A(4): 761-767.
Ogawa K, Yoshida AUM: Symptomatic osteochondroma of the
clavicle. A report of two cases. J Bone Joint Surg Am 1999;
81(3): 404-408.
Schajovicz FA: Tumors and tumorlike lesions of bone and
joint. New York, Springer Verlag 1981: 417-418.
Soderstrom M, Ekfors TO, Bohling TO, Teppo LH, Vuorio EI,
Aro HT: No improvement in the overall survival of 194 patients with chondrosarcoma in Finland in 1971-1990. Acta Orthop Scand 2003; 74(3): 344-350.
Murphey MD, Flemming DJ, Boyea SR, Bojescul JA, Sweet
DE, Temple HT: Enchondroma versus chondrosarcoma in the
appendicular skeleton: differentiating features. Radiographics
1998; 18(1): 1213-1237.
Dorfman AD, Czerniak B: Bone tumors. St Louis, Mosby,
1998: 253-440.
Adler CP, Kozlowskik: Primary bone tumors and tumorous
conditions in children. London, Springer Verlag, 1992: 11-31.
Chin KR, Kharrazi FD, Miller BS, Mankin HJ, Gebhardt MC:
Osteochondroma of the distal aspect of the tibia and fibula.
Natural history and treatment. J Bone Joint Surg Am 2000;
82(9): 1269-1278.
Marco RA, Gitelis S, Brebach GT, Healey JH: Cartilage tumors: evaluation and treatment. J Am Acad Orthop Surg
2000; 8(5): 292-304.
Richards BS: OKU. Pediatrics. Rosemont. Am Acad Orthop
Surg 1996: 55-64.
Florenza F, Abudu A, Grimer RJ, Carter SR, Tillman RM, Ayoub
K, Mangham DC, Davies AM: Risk factors for survival and local
control in chondrosarcoma of bone. J Bone Joint Surg Br 2002;
84(1): 93-99.
Carnesale PG: General principles of tumors. In: Canale ST.
Campbell’s Operative orthopaedics, ed 9. ST Louis, Mosby,
1998: 643-675.
Babinet A, Pinieux G, Tomeno B, Forest M, Anact P: Intracortical chondrosarcoma: A case report. J Bone Joint Surg Am
2003; 85(3): 533-535.
DiCaprio MR, Friedlaender GE: Malignant bone tumors: limb
sparing versus amputation. J Am Acad Orthop Surg 2003;
11(1): 25-37.
López AA, Morote CC, Lorenzo YG: Tumores y lesiones
seudotumorales óseas en el niño. Estudio de 10 años. Rev Archivo Médico de Camagüey 2003; 7(1): disponible en: http: 11
www.cmw.sld.culamcl
Staheli LT: Practice of pediatric orthopaedics. Philadelphia,
Lippincott. Williams & Wilkins 2001: 305-322.
Wolf RE, Enneking WF: The staging and surgery of the musculoskeletal neoplasm. Clin Orthop 1996; 27(3): 473-481.

edigraphic.com

ACTA ORTOPÉDICA MEXICANA 2005; 19(Suppl. 1): S47-S50 MG

21.
22.

S50

