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Incidence of pulmonary metastasis detected at the time of diagnosis.
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ABSTRACT...Objectives: This study was designed to estimate the incidence rate of pulmonary metastasis at the time of diagnosis of
primary osteosarcoma distal femur in a tertiary care hospital. Study Design: Descriptive case series. Setting and Duration: Orthopaedic
Surgery Unit, Mardan Medical Complex Teaching hospital, Bacha Khan Medical College, Mardan, KPK, Pakistan from March 2011 to
September 2012. Methodology: Nine patients of primary osteosarcoma distal femur were assessed with CT chest for pulmonary
metastasis. The frequency and patterns of pulmonary metastasis on CT chest were documented. After the biopsy reports all patients
were referred for neo adjuvant chemotherapy before any definite surgical procedure. The histological types of osteosarcoma were noted.
RESULTS: Nine patients including 7 male (77.7%) and 2 females (22.2%) with mean age 12.4 years were included in our study. 66.6 %(
n=6, 5 males, 1 female) had pulmonary metastasis on CT chest at initial presentation while 33 %( n=3,2 males,1 female) had no
pulmonary metastases on CT chest. Three (50%) patients had pulmonary metastasis in the right lung, 1(16.6%) had on left side while
2(33.3%) had bilateral pulmonary involvement. Of the cases with metastases at diagnosis, 55.5% had osteoblastic histology of
osteosarcoma compared with 33.3% of those with non metastatic disease. Conclusions: Majority of osteosarcoma distal femur
presented with pulmonary metastasis at initial presentation. A high index of suspicion accompanied by careful examination of the limb

and appropriate radiographs atinitial assessment may reduce the incidence of such delays in diagnosis and the associated risks.
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INTRODUCTION

Osteosarcoma is the most common malignant
primary bone tumour in children and adolescents. It is
the sixth leading cancer in children >15 years of age.
There are approximately 400 new cases each year in
the US" % In 1805, the French surgeon Alexis Boyer
(personal surgeon to Napoleon) first used the term
"osteosarcoma®*. Boyer realized that osteosarcoma is
a distinct entity from other bone lesions, such as
osteochondromas (exostoses). Osteosarcoma affects
males more frequently than females, with a ratio of
1.6:1. It occurs early in females due to the earlier onset
of growth spurt®®’. The most frequent sites of origin
are the metaphyseal regions of the distal femur,
proximal tibia and proximal humerus, although the
tumor can develop in any bone®°. Several histological
subtypes of osteosarcoma exist. These include
osteoblastic (the most common),chondroblastic,
fibroblastic, telangiectatic, small cell, parosteal,
periosteal, high-grade surface and secondary
osteosarcoma”. Pain and swelling are the major

symptoms of osteosarcoma’. It is estimated that
about 80% of patients have micrometastatic disease at
the time of diagnosis, though in only 10-20% can this
be initially detected by standard imaging modalities".
Chest CT is more sensitive in detecting pulmonary
metastases and has become the imaging procedure of
choice®. Time of identification of lung metastasis is an
important prognostic factor™. Factors that seem to
negatively impact prognosis are site (axial locations
fare worse), larger tumor size, poor response to
chemotherapy and presence of metastatic disease.
The most consistent and clinically relevant of these is
presence of detectable metastases™™™. The 5-year
event-free survival rate of patients with localized
disease is up to 70%, but the prognosis for patients
who present with metastatic disease is still poor, with a
5-year survival rate of approximately 30%'". Deaths
from osteosarcomais usually the result of progressive
pulmonary metastasis with respiratory failure due to
widespread disease'™ '*?.
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This study was designed to determine the incidence of
pulmonary metastasis detected at the time of
diagnosis of primary osteosarcoma distal femur.

SUBJECTS AND METHODS

Atotal of nine patients of both gender and all ages with
suspected primary osteosarcoma distal femur( pain,
swelling) were admitted through Out Patient
Department (OPD) of Orthopaedic Surgery Unit,
Mardan Medical Complex Teaching Hospital, Bacha
Khan Medical College, Mardan, KPK, Pakistan from
March 2011 to September 2012. All patients with
secondary osteosarcoma, and those receiving
chemotherapy or any surgical intervention were
excluded from the study. The study protocol was
approved by the Ethics Committee of the hospital.
Informed written consent was obtained from parents
of all the patients participating in the study. In all the
included subjects complete history and clinical
examination were done. X-ray distal femur, MRI, bone
scan and CT chest was done to stage the tumour®?.
The presence of lung metastasis was assessed by
radiologists using CT with a standard cutting distance
of 5 mm. The frequency and patterns of pulmonary
metastasis on CT chest was recorded. Incisional
biopsy was taken under general anaesthesia. The
histological types of osteosarcoma were noted and
patients were referred to neo adjuvant chemotherapy
before any definite surgical procedure. The data was
analyzed with SPSS version 11 and represented in a
table where necessary.

RESULTS

Nine patients including 7 males (77.7%) and 2 females
(22.2%) with mean age 12.4 years (Range 8 to 19
years) were included in our study .Majority (n=6,
66.6%) of the patients had right sided distal femur
tumour while three(33.3%) patients had left sided
involvement. Symptoms referable to the primary
osteosarcoma were present for an average of 3
months (range, 3 week to 7 months) prior to
diagnosis. 66.6 %( n=6, 5 males, 1 female) had
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pulmonary metastasis on CT chest at initial
presentation while 33 %( n=3,2 males,1 female) had
no pulmonary metastases on CT chest. The frequency
and distribution of pulmonary metastasis on CT chest
is shown in Table-I. The lung nodules were almost
always located in the peripheral lungs or subpleural
regions; in cases of multiple pulmonary nodules,
intraparenchymal nodules occurred in 3 cases. The
distribution of histologic subtypes of primary tumors
comprised osteoblastic (n=5, 55.5%),
chondroblastic (n=2, 22.2%), telangiectatic (n=1,
11.1%) and fibroblasic (n=1, 11.1%). Metastatic
disease at diagnosis was significantly associated with
histologic subtype of osteosarcoma. Of the cases with
metastases at diagnosis, 55.5% had osteoblastic
histology compared with 33.3% of those with non
metastatic disease. Majority (n=7, 77.7%) of the
patients had tumour size of more than 10 cm (Five
patients had pulmonary metastasis) while in only two
(22.2%) patients tumour size was less than 10 cm
(One patient had pulmonary metastasis). Three
patients (33.3%) had palpable inguinal lymph nodes.
One (11.1%) patient had pathological fracture at initial
presentation.

Pulmonary Metastasis No. of patients %age
Right upper lobe 1 16.6%
Right lower lobe 2 33.3%
Left upper lobe 1 16.6%
Both lungs(All lobes) 2 33.3%
Solitary pulmonary nodule 2 33.3%
Multiple pulmonary nodules 4 66.6%
Nodular calcifications 4 66.6%

Table-1. The frequency and patterns of pulmonary
metastasis on CT chest

DISCUSSION
Osteosarcoma is the most common primary
malignant bone tumor in children and adolescents™.
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The most frequent site for metastatic presentation is
the lung™. The development of pulmonary metastases
is a factor of poor prognosis and most of untreated
patients died within 6 months of diagnosis®. In our
study 66.6% (n=6, 5 males, 1 female) had pulmonary
metastasis on CT chest at initial presentation( one
patient had simultaneous bone and pulmonary
metastases) while 33% (n=3, 2 males, 1 female) had
no pulmonary metastases on GT chest. Of 1,765
patients with newly diagnosed, previously untreated
high-grade osteosarcomas of bone registered in the
neo adjuvant Cooperative Osteosarcoma Study Group
studies before 1999, 202 patients (11.4%) had proven
metastases at diagnosis®. This study also noted that
only multiple metastases at diagnosis (relative hazard
rate [RHR] = 2.3) and macroscopically incomplete
surgical resection (RHR = 2.4) remained significantly
associated with inferior outcomes. Another study on
259 patients with primary osteosarcoma referred to
St. Jude Children's Research Hospital from March 1,
1962 through December 31, 1989, 45 (17%) had
metastatic disease at diagnosis. The 31 patients with
lung metastases at diagnosis of osteosarcoma ranged
in age from 6 to 21 years (median, 15 years). There
was a preponderance of male patients (ratio, 2: I); 24
patients were white, and 7 were black ™.

Similar to our study the Brazilian Osteosarcoma
Treatment Group reported a very high incidence rate
(n=37, 78.7%) of pulmonary metastases at diagnosis
while six (12.8%) had simultaneous bone and
pulmonary metastases®’. Munajat and Zulmi reported
that of the 70 patients with osteosarcoma, 33 (47%)
had evidence of lung metastasis, whereas 37 (53%)
did not. Anincrease in tumour volume represented an
increase in the chance of lung metastasis with a
positive predictive value of 69%. The rates of lung
metastasis were 34% and 69% in patients with the
tumour volume of <371 cm3 and = 371 cma3,
respectively. They concluded that larger tumours are
more likely to correlate with lung metastasis™. This is
similar to our study findings as majority (n=7, 77.7%)
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of our patients had tumour size of more than 10 cm
(Five patients had pulmonary metastasis) while in only
two (22.2%) patients tumour size was less than 10 cm
(One patient had pulmonary metastasis). Hiroyuki and
Yoshimitsu' identified 46(16.4 %) patients with lung
metastasis at initial presentation in their study while
Kuei Wul and Chen® reported an incidence rate of
10.2 % of pulmonary metastasis at diagnosis with 5-
year survival rate significantly worse in patient with
more than one lobe involved (27.0%, P=0.006) and
more than three pulmonary nodule metastases
(21.3%,P =0.002).

Metastatic disease at diagnosis was significantly
associated with histologic subtype of osteosarcoma.
In our study, 55.5% patients had osteoblastic histology
compared with 33.3% of those with non metastatic
disease. Kaste and Pratt documented that cases with
metastases at diagnosis, 53% had osteoblastic
histology of osteosarcoma compared with 34% of
those with non metastatic disease (P=0.049).

The rate of incidence of computed tomography
detected pulmonary metastases was found to be 14%
(31 of 215 patients) at diagnosis in this study.

Symptoms referable to the primary osteosarcoma
were present for an average of 3 months (Range, 3
week to 7 months) prior to diagnosis in our study and
this delayed presentation might be responsible for
such a higher incidence of pulmonary metastasis
detection (66.6 %) in our study.

Despite the strengths of our study, a few limitations
deserve mention.

Our sample size may not be large enough .As very little
research data on this topic is available so far in this
country. The need for more research cannot be over
emphasized.

CONCLUSIONS
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Majority of osteosarcoma distal femur presented with
pulmonary metastasis at initial presentation. The
absence of signs of malignancy on the first plain film
radiographs and the later development of the
osteosarcoma emphasize the importance of a detailed
history and further imaging. It is necessary to reduce
the interval between the onset of signs and symptoms
and the diagnosis of cases of osteosarcoma thus
increasing the chances of survival for these patients.
For this, it is essential that orthopaedic surgeons be
aware of the characteristic early signs and symptoms,
such as pain, increase of local volume, fever, and in
some cases, the original pathological fracture.
Copyright© 15 Jan, 2013.
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