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Survival analysis and the effects of prognostic factors
in patients treated for osteosarcoma

Osteosarkom nedeniyle tedavi edilen hastalarda
sagkalim analizi ve prognostik faktorlerin etkileri
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Amagc: Primer osteosarkomlu hastalarin uzun vadeli teda-
vi sonuclart ve cesitli prognostik faktorlerin sagkalim ve
hastaliksiz sagkalim uzerine etkileri degerlendirildi.

Calisma plani: 1991-2005 yillari arasinda primer oste
osarkom nedeniyle tedavi edilen 180 hasta (111 erkek, 69

kadin; ort. yas 21+10; dagilim 7-64) calismaya alindi.

Yiksek dereceli tumoril olan 165 hastada genel ve has-
taliksiz sagkalim oranlari Kaplan-Meier yontemiyle he-
sapland1 Yas, cinsiyet, yerlesim yeri, timor buyuklugu,
bagvuruda metastaz varligi, patolojik kirik, nekroz orani,
enfeksiyon gibi faktorlerin prognoz uzerine etkisi arag-
tiridd1. Cerrahi tedaviden once ve sonra hastalara kemo-
terapi uygulandi Ortalama takip suresi 49.7 ay (dagilim
6-185 ay) idi.

Sonuclar: Altmis dokuz hasta 16 yagsmdan kucuk idi. Tu-
mbrler en sk femur distali (%47.2) ve tibia proksimalinde
(%25) goruldu. On alt1 hasta patolojik kirkla, 12 hasta me-
tastaz ile bagvurmustu. Ortanca tumor buyuklugu 10 cmidi.
Genel sagkalim bes yil i¢in %68, 10 y1l i¢in %60 olarak be-
lirlendi. Hastalksz sagkalim bes yil icin %50, 10 y1 i¢in
%44 bulundu. Incelenen faktorlerden sadece patolojik kirk
ve bagvuruda metastaz varligmm prognozu olumsuz etkile-
digi belirlendi.

Cikarmmlar: Calismameda, en onemli prognostik faktorler
olarak belirlenen metastazla bagvuru ve patolojik kirik olu-
sumu genellikle ge¢ bagvuru ile iligkilidir. Her turlii habis
hastalikta oldugu gibi osteosarkomda da erken bagvurunun
saglanmasi ile daha yuksek sagkalim oranlari elde edilebilir.
Anahtar sozciukler: Kemik neoplazileri/cerrahi; kemoterapi,
adjuvan; timor metastazi; osteosarkom/cerrahi; prognoz; sagka-
Iim orani.

Objectives: We evaluated long-term treatment results of
patients with primary osteosarcoma and the effect of prog-
nostic factors on overall survival and disease-free survival.

Methods: Between 1995 and 2005, 180 patients (111
males, 69 females; mean age 21+£10 years; range 7 to 64
years) were treated for primary osteosarcoma. Overall and
disease-free survival rates were analyzed for 165 patients
with high-grade osteosarcoma with the Kaplan-Meier
method. The effects of potential prognostic factors were
assessed, including age, gender, localization, tumor size,
primary metastasis on presentation, the presence of patho-
logic fractures, necrosis rate, and infection. All the patients
received chemotherapy before and after surgery. The mean
follow-up period was 49.7 months (range 6 to 185) months.

Results: Sixty-nine patients were below 16 years of age. The
most frequent involvement was in the distal femur (47.2%),
followed by the proximal tibia (25%). Sixteen patients pre-
sented with a pathologic fracture, and 12 patients with metas-
tasis. The median tumor size was 10 cm. The overall five-
and 10-year survival rates were 68% and 60%, and disease-
free survival rates were 50% and 44%, respectively. Only the
presence of a pathologic fracture and primary metastasis on
presentation were found to affect prognosis.

Conclusion: The two conditions, primary metastasis and
a pathologic fracture, found as the most important prog-
nostic factors in our study are mainly associated with late
presentation. As in every malignant disease, early admis-
sion would provide better survival rates.
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The success of the osteosarcoma treatment is
increased by the new chemotherapy regimens.
Although the local control of osteosarcomas is pro-
vided by surgery, to prevent the losts because of the
systemic spread of the disease preoperative and
postoperative chemotherapy is used as a standart
treatment since 1980's."-* In large and multicentric
studies disease free survival ratios is reported
between 55-75%.%*>% In our hospital we use standart
treatment protocol with the coordination between
oncology group since early 1990's.

In this study, we aimed that to evaluate the long
term clinical and radiological results, to find out
overall survival and disease free survival ratios, the
effect of prognostic factors on this ratios on patients
who are treated with surgical and oncological meth-
ods in our hospital.

Patients and methods

One-hundred-and-eighty primary osteosarcoma
patients (metastatic or non-metastatic) were treated
and followed up regularly between 1991-2005. We
included patients who took their definitive diagnosis
in our pathology laboratory and who applied our
orthopaedics clinic primary or secondary (after
biopsy or improper treatment) and whole surgical
and/or oncological treatments are given in our insti-
tution.

Diagnosis methods

Direct radiography and MRI of the affected
whole bone or in first years the computed tomo-
grapy of the whole bone were obtained, Chest CT
and Tc99 bone scintigraphy of whole body were
used for metastasis work-up. By these methods we
staged the patients and in the first referrance we
made biopsy for definitive diagnosis. The patholog-
ical investigations in outer centers are repeated by
our pathologists and in suspicious diagnosis we
made an another biopsy. In first years the biopsy
intaken by open methods mostly but in recent years
we prefer tru-cut method.

After definitive diagnosis the patients are
referred to our oncology clinic for neoadjuvant
chemotherapy. The patients are admitted to our
orthopaedics department after 3 chemotherapy cures
and after their blood table status permits surgery.
After surgical treatment the patients are referred
again to oncology clinic for the adjuvant chemother-

apy.

Chemotherapy regimen

Adult patient (>16 years): In this group 2 differ-
ent protocol is used. Between 1991-1999 years
preop neoadjuvant chemotherapy is used by 3 cycle
by cisplatin 100 mg/m?2, epirubicin 90 mg /m? in first
day and iphosfamide in 3 divided doses with totaly
6 gr/m* (PEI) in 3 weeks intervals. For the toxicity of
iphosfamide we added mesna to our treatment. After
operation the same treatment chart is used 3 times
with 4 week intervals. Total treatment is made by 6
cycles.

In between 1999 and 2005 years preoperatively
we give 3 cycle chemotherapy by alternative drugs
to the >16 age group. In first cycle cisplatin 120 mg
/m* in 24 hour infusion, adriablastin 60 mg /m” in 48
hour infusion; in the second cycle iphosfomide 6
gr/m* divided in 2 days, protecter dose of mesna and
cysplatin 120 mg/m* in 24 hour infusion; in third
cycle iphosfomide 6 gr/m’ divided in 2 days, pro-
tective dose of mesna and adriablastin 60 mg /m2 in
48 hour continiuous infusion is used. All treatments
are given in 3 week intervals. In postoperative
chemotherapy total 6 cycle, cisplatin 120 mg /mv in
24 hour infusion, adriablastin 60 mg /mv in 48 hour
infusion, iphosfamide 10 gr/m* with mesna preven-
tion is given. All treatment is made by 9 cycles.
Treatments are given with 3 week intervals. When
desired necrosis ratios are could not be achieved by
neoadjuvant chemotherapy, methotrexate treatment
is added to treatment postoperatively. Methotrexate
is used in 12 mg/m* doses with folinic acid.

Pediatric patients: <16 years patients are
referred to pediatric oncology department after stag-
ing studies and biopsy results are taken. With 3 week
intervals for 4 days preoperatively and postopera-
tively 3 cycles chemotherapy is given. To give
chemotherapy we look for patients have the hemo-
globin = 10 gr /dl, absolute neutrophil count = 1000
/mm3, platelet count = 100.000 /mm3, ejection frac-
tion 260 % and EKG must be normal.

In treatment intervals when the hemoglobin < 7
gr/dl and platelet < 30.000 /mm* RBC and platelet
transfusion is given. When tranfusion is needed the
blood products are radiated by 1500-2000- cGy.
Febrile neutropenia patients are also treated as the
protocol algorithm. Because of our protocol we did-
n't give G-CSF/ GM-CSF prophylaxis but between
1993 and 1997 years we used secondary prophylax-
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is . Between 1990 and 2005 years in pediaric patient
group we used epirubusin 90ug/mv/1 day, iphosfo-
mide 1.8 gr/m*1 day and cisplatin 100ug/m*/1 day
for 4 days, and for antiemesis and bladder preven-
tion urometaxan is used for chemotherapy period at
advised doses.

In follow up for relapsed cases we used high dose
methotraxate gr/m?1 day and high dose iphosfamide
14 gr/m*/1 day 2-4 week intervals with transforma-
tion. At first referrence and follow up these datas are
documented, these datas are investigated for effects
on survival and disease free survival by univariate
and multivariate statistical analysis.

The age of patient: The patients ages are docu-
mented at first referrance and by the limit of 16 years
the patients are divided into groups.

The localization of tumor: First, grouped as
lower, upper and trunk. Then documented by the
bone name and parts of bones. In multicenter
osteosarcoma patients clinically important lesion is
documanted basicly.

The size of tumor: The size is only documented in
extremity tumors. In 3 plane the largest diameter is
documented basicly.

Metastasis at referrance(Primary met.): At the
time of the osteosarcoma diagnosis by pathology
laboratory, any metastatic lesion in any parts of the
body which is shown by radiologically or patholog-
ically.

Stage: Patients are graded by Enneking classifi-
cation with grade, location, and metastasis. Grade |
is lower grade, grade II is high grade and grade III is
metastatic lesions; The term 'A' refers to intracom-
partmental and the term 'B' refers to extracompart-
mental spread.

Radiotherapy: Because of different reasons pre-
operative and postoperative radiotherapy added and
the reasons are documented. We detect, before year
1996 and in patients who are admitted with patho-
logical fractures to increase the local control, preop-
erative radiotherapy is used.Postoperative radiother-
apy is used for cases in local recurrence.

Deviation from chemotherapy: At preoperative
period for any reason the cases which there is a devi-
ation from chemotherapy (for more than 3
neoadjivant treatment) is documented.

Surgery type: The first surgery is taken in princi-
ple. When firstly the limb sparing surgery is used but
than amputated because of recurrence, we document
the first operation basically. Treatment's characteris-
tics like limb salvage /amputation, prosthesis/bio-
logical reconstruction is documented.

Surgery complication: Complications are docu-
mented as early, mid and long term. Early term is
postoperative 1 month, mid is between 1 to 12
months and long term is after 1 year postoperative-

ly.

Necrosis ratio: The tumor necrosis ratios are
reported by pathological investigations after the
surgery on pathology material is documented.
Before 1996's generally this ratios are not used,
instead the analysises are reported like low, medium,
high or don't reported as qualitatively. For this rea-
son the cases in which the necrosis ratios are report-
ed numerically, this characteristic is used as a prog-
nostic factor. The ratios are classified as 1. degree
(<50% necrosis), 2. degree ( 50-90%), 3.degree (91-
99%), and 4. degree (100%).

Metastasis: During the postoperative follow up,
metastasis that are detected at lung and other organs
and the dates are documented. The patients who
have solitary metastasis are operated by thorax sur-
geons for metastasectomy.

Statistical analysis

From 180 patients that included the study 15
patients who are in low grade class, because of
their histopathological diagnosis is parosteal
osteosarcoma, they are not included in total sur-
vival and disease free survival analysis. The
remaining 165 patients age, gender, localization,
grade, the metastasis at referrence, pathological
fracture, infection, surgery type and necrosis like
factors effects on total survival and disease free
survival is analysed by SPSS 13.0 (SPSS Corp,
USA) statistic program with Kaplan-Meier
method. Total survival is from the biopsy date to
death date (for any reason); disease free survival is
documented time between biopsy date to the date
of recurrence of disease (local recurrence or
metastasis) or the time of death (which is occurred
earlier). In statistical analyses, in %95 confidence
interval p<0.05 is detected as significant.
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Results

111 patients were male and 69 patients were
female. The mean age was 21.3+£9.7 years (between
7-64 years). The patients were divided into two
groups as those younger than 16 years of age (pedi-
atric patients) and those over 16 years of age. 69
patients were younger than 16 years and 111 patients
were 16 years old or older. Mean follow-up period
was 49.7 (6-185) months.

Chief complaint at presentation: Long term pain
which is not activity related and swelling were pre-
senting symptoms at the majority of patients (164
patients, 91.1%). 16 patients (9%) had pathologic
fracture at presentation.

Tumor localization: Osteosarcoma was located at
the lower extremity in 158 patients, upper extremity
in 20 patients and axial skeleton in 2 patients. Most
common locatizations were distal femur (85
patients, 47%), and proximal tibia (45 patients,
25%). Detailed information is given at the table and
figure below. (Table 1, Table 2, Figure 1).

Metastasis at presentation: 12 patients (6.7%)
had metastasis at presentation. Of these patients, 10
patient had lung involvement, 1 patient had metasta-
sis at the 12. thoracic vertebra, and 1 patient had
both brain and lung metastasis.

Biopsy: Biopsy was performed at another center
to 29 patients (16%); 5 patients (2.8%) received

Table 1. The bone distrubition of upper extremity

No %
Upper extremity (n=20)
Humerus 13 7.2
Ulna 2 1.1
Radius 1 0.6
Skapula 2 1.1
Clavikula 2 1.1
Lower extremity (n=158)
Proximal femur 2 1.1
Femur diaphysis 3 1.7
Distal femur 85 472
Proximal tibia 45 250
Tibia diaphysis 3 1.7
Distal tibia 4 2.2
Fibula 7 3.9
Pelvis 9 5.0

inadequate surgery at another center and referred to
our hospital thereafter. 144 patients were treated at
our clinic from the beginning.

Pathologic examination revealed classic
osteosarcoma in 112 patients, chondroblastic
osteosarcoma in 24 patients, pleomorphic type in 13
patients, fibroblastic type in 6 patients, telangiectat-
ic type in 5 patients, small cell type in 2 patients,
secondary tumor in 3 patients (metal-induced in 1
patient, Paget disease related in 1 patient, and in 1
patient due to radiation therapy received for treat-
ment of Ewing sarcoma). 15 patients were detected
to have low grade parosteal osteosarcoma.

Stage: According to Enneking staging system,
148 patients were stage IIB, 5 patients were stage
ITA, 13 patients were stage IB, 12 patients were
stage IIIB, and 2 patients were classified as stage IA
at presentation.

Radiotherapy: 10 patients in total (8 patients in
or before 1996) received preoperative radiotherapy.
5 patients received postoperative radiotherapy due to
contaminated margin or local recurrence.

Deviation from chemotherapy program: 30
patients (18%) who received more than 3 sessions of
neoadjuvant chemotherapy were regarded as devia-
tion.

Type of surgery: Limb salvage procedures were
applied in 158 patients (87.8%). Amputation was
performed in 14 patients (7.8%). 8 patients refused
surgery. Of the salvaged extremities, 108 limbs were
reconstructed with endoprostheses, and 50 limbs by
biologic methods.

Tumor size: Examination of maximum diameter
of tumors revealed that median diameter was 10 cm
(2-26). 95 patients (53%) had a tumor larger than 10
cm.

Percentage of necrosis: Necrosis rate was deter-
mined in order to search for excised tumors’
response to chemotherapy.

109 patients, whose necrosis rates were recorded
numerically in pathology reports, were examined for
this criterium. According to Huvos criteria, 1.
degree (<50%) was detected in 12% of patients, 2.
degree (50-90%) in 41%, 3. degree (91-99%) in 38%
and 4. degree (100%) in 9%. For statistical evalua-
tion, patients were divided in 2 groups to those over
(32 patients) and below(77 patients) 95%.
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Complications  of  surgical  treatment:
Complications were examine in 3 groups as early,
mid-term and late complications. 28 early complica-
tions included transient neuropraxia in 9 patients,
superficial wound problem in 6 patients, infection in
11 patients, compartment syndrome at crus in 1
patient and limb length discrepency in 1 patient.
Infection, wound problems and neuropraxia was
controlled with adequate medical treatment and
dressings. Fasciotomy was performed in the patient
who had compartment syndrome. 17 patients had
mid-term complications. Among these, 9 patients
had prosthesis-related problems (early loosening,
periprosthetic fracture) and 8 patients were detected
to have deep infection. There were 46 late complica-
tions. 14 patients had aseptic loosening of the pros-
thesis, 11 patients had deep infection, 13 patients
had limb length discrepancy more than 2 cm, 2
patients had extremity deformity, 4 patients had joint
contracture, and 2 patients had problems related
with biologic reconstruction (graft resorption and
nonunion).

Local control: Local recurrence occured in 14
patients during follow-up. Mean duration until

1.0+ Prosthesis survival graphic

0.8

recurrence was 8.1 months. Amputation-disarticula-
tion was performed in 8 patients, resection was per-
formed in 4 patients and 2 patients didn’t accept the
proposed treatment.

Metastasis: 77 patients (43%) had systemic
metastasis during follow-up. 63 of 165 patients were
detected to have lung metastasis. 7 patients had mul-
tiple metastasis, and 7 patients had metastasis at
other sites and organs (liver, brain). Metastatectomy
was performed in solitary lung metastases. Of 63
patients with lung metastasis, 52 patients received
surgical intervention by chest surgery. 35 of those 65
patients died. Mean duration until metastasis was 23
months. 63 patients had solitary lung metastasis, 7
patients had metastases in other regions (bone, brain,
etc.), and 7 patients had multiple metastases.

Survival of prosthesis

Among 180 patients, prosthesis was applied in
109 patients. Mean prosthesis survival was 42.4
months (3.4-162 months).

S-year prosthesis survival was 84.12%; 10-year
prosthesis survival was %62.53. Prosthesis survival
curve was parellel for septic and aseptic loosening

0.6

Prosthesis Survival
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Figure 1. Prosthesis survival curve was parellel for septic and aseptic loosening until 30. month,
but septic loosening ratio rised after that. Considering these results, prosthetic infection
can be estimated to occur at 30. month approximately.Black arrow shows 30.month.
(Blue line shows septic loosening and gren line shows aseptic loosening)
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Figure 2. Overall survival graphic of all patients.

until 30. month, but septic loosening ratio rised after
that. Considering these results, prosthetic infection
can be estimated to occur at 30. month approximate-
ly (Table 3).
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Figure 3. Event-free survival graphic

Survival results

Total survival rate was 68% for 5 yeras and 60%
for 10 years. Disease-free survival rate was 50% for
5 years and 44% for 10 years (Table 3, Table 4).

Table 2. The influence of prognostic factors on survival is summarized below.The bold written pathologic fracture and
metastasis at presantation are the ones that are statistically significant.(p<0.01)

Overall survival (%)

Event-free survival (%)

Say1 Syear 10 year p 5 year 10 year p

Total 165% 68+4 60+4 50+4 44+4
Gender Male 105 69+4 65+5 0.88 5245 47+5

Female 60 69+4 56+4 50+7 40+7
Age <16 65 69+7 58+7 50+6 44+7

=16 100 66+5 59+5 0.89 5145 44+6 0.67
Loc. Upp ext. 20 76£10 48«14 0.74 42+12

Low ext. 143 68+4 64+4 5244 45+4 0.17

Axial 2
Pat.frc Yes 149 69+4 65+4 0.08 55+4 48+4

No 16 57+13 14«12 1248 <0.01
Met.at pres. Yes 12 26x+15  13x12 <0.01 12+8

No 153 70+ 4 63+4 52+4 46+4 <0.01
Stage ITA 5

1B 148 714 67+4 0.03 55+4 51+4

111B 12 50+12  28+14 20+11 0.002
Enf.

Yes 139 68+4 58+5 49+4

No 26 67+9 0.89 54+10 54+10 0.57
Surg. type Limb salv. 146 70+3 62+4 50+4 44+4

Amp. 13 56+14 0.5 43+14 0.85

No 6
Necrosis (%) 0-94 77 63+6 60+6 46+6 46+6

95-100 32 7249 6619 0.39 5749 5749 0.2

*From 180 patients that included the study 15 patients who are in low grade class, because of their histopathological diagnosis is parosteal osteosarcoma, they are

not included in total survival and disease free survival analysis
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Figure 4. This graphic shows the relationship between
pathologic fracture and survival

The influence of prognostic factors on survival is
summarized below. (Table5)

Sex: For the 105 male patients, 5-year total sur-
vival rate was 69+4% and 10-year survival rate was
65+5%. For the 60 female patients the 5-year total
survival rate was the same as the male patients but
10-year survival rate decreased to 56+4 (p=0.44).
Disease- free survival rate for males was 52+5% for
5 years and 47+5% for 10 years; for females 5-year
survival rate was 50+7% and 10-year survival rate
was 40+7%. (p=0.9)

Age: Among the 65 patients below 16 years of
age, 18 patients died while 34 out of 100 patients
over 16 years of age died. Considering survival, no
statistically significant difference was detected
between two groups (p=0.89). Below 16 years of
age, S-year survival was 69+7%, 10 year survival
was 58%; over 16 years of age 5-year survival was
66+5% and 10 year survival was 59+5%.

Localization: Although the difference was not
statistically significant at sutvival analysis (p=0.74),
the total survival for upper extremity osteosarcoma
was found to be more than lower extremity osteosar-
coma at long term follow-up. Total survival for
upper extremity was 76x10% for 5 years and
48+14% for 10 years; disease-free survival rates for
upper extremity were 42+12% for 5 years, and those
for lower extremity they were 52+4% for 5 years
and 45+4% for 10 years.

Tumor size: Total survival rates for tumors <10
cm. were 71+6% for 5 years and 67+8% for 10
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Figure 5. This graphic shows the relation between
netastasis at presentation ann survival.

years; for tumors >10 cm. they were 736% for 5
years and 65+8% for 10 years. There was no statis-
tically significant difference (p=0.67).

Pathologic fracture: There was a pathologic frac-
ture in 16 cases. For those without pathologic frac-
ture the total survival rate was 69+4% for 5 years
and 65+4% for 10 years; for patients who presented
with pathologic fracture it was 57+13% for 5 years
and 14+12% for 10 years (p=0.08). Considering dis-
ease-free survival, however, there is a significant
difference. 5- year disease-free survival was 55+4%
for patients without pathologic fracture and 12+8%
for patients with pathologic fracture (p<0.01). (Table
6)

Metastasis at presentation: For the 12 patients
who had metastasis at first presentation, the 5-year
total survival rate was 26+15% and 10-tear total sur-
vival rate was 13+12% (p<0.01). Disease-free sur-
vival was found to be 12+8% for 5 years (p=0.01).
(Table 7)

The statistical analysis of the groups with stage
ITA, IIB, IITA and IIB osteosarcoma according to
Enneking staging system was not possible because
148 patients were stage IIB and the number of
patients belonging to other groups was not enough
for the analysis to be carried out.

Type of surgery: Total survival rate for patients
who had limb-salvage surgery was 70+3% for 5
years and 62+4% for 10 years; and for patients who
had amputation it was 56£14% (p=0.5). 5-year dis-
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ease-free survival rate was 50+4%, 10-year disease
free survival rate was 44+4%; for amputation group
5-year disease free survival was 43£14% (p=0.85).

Deviation from chemotherapy: 30 out of 165
patients were found to have deviated from the
chemotherapy program. 8 out of 30 patients died.
For patients without deviation, 5-year total survival
rate was 69+4% and 10-year total survival rate was
60+5%:; for those with deviation 5-year total sur-
vival rate was found to be 62+10%. There was no
statistically significant difference (p=0.8).

S-year total survival rate for 10 patients with
high-grade osteosarcoma who received preoperative
radiotherapy was found to be 50+15%; but there was
no reliable statistical evaluation because of the small
size of the group.

Discussion

Treatment of osteosarcoma is standardized glob-
ally. However, disease free survival rates of 55-65%
which were achieved 10 years ago have not been
improveddespite best effort."*¥ The most extensive
study in this area is the series of 1702 patients of th
Germany-Austria-Switzerland study group; in this
study the 10 year total survival rate is found to be
%59.8 and the 10 yera disease free survival rate is
found to be 48.9%." The study of Rizzoli
Orthopedic Institute, which evaluated patients with
no metastasis at presentation, has given the total sur-
vival rate as 70% and disease free survival rate as
59% for 10 years." The results we achieved with our
more heterogenous study group are close to these
rates (10-year total survival rate 60%, disease-free
surviva 44%).”*7 Systemic metastases are the most
imported cause of death in osteosarcoma. In our
study, metastasis at presentation has significantly
diminished total and disease-free survival rates. As
shown in previous studies conducted at various cen-
ters, metastasis at presentation significantly aggra-
vates prognosis.”>* For this reason studies for devel-
oping neoadjuvant chemotherapy usually include
patients without metastasis."’

Another evidence that patients present to the hos-
pital late after the first symptom is the great number
of patients presenting with pathologic fracture. In
our study, 16 patients, constituting 10% of patients
with high grade osteosarcoma, had significantly
lower survival rates. The unfavorable effect of

pathologic fracture on prognosis was reported
before.”’ The same study showed that limb salvage
surgary didn’t aggravate the prognosis any further.”
In our study, 13 patients out of 16 received limb sal-
vage surgery.

Tumor size is another factor which is reported to
affect prognosis of patients with osteosarcoma unfa-
vorably.®¥ In our series, survival rates of tumors
smaller and bigger than the median size of 10 cm.
were not significantly different. In other studies
which quantitatively evaluated tumor size, this fac-
tor was found not to affect prognosis.*® However, in
an extensive study which evaluated tumor size by
the ratio of the tumor to the involved bone showed
unfavorable prognostic effect.”

The treatment and prognosis of low grade super-
ficial osteosarcoma, which is not included in the sur-
vival analysis in our study, is different from classic
osteosarcoma. Surgical resection is rcommended as
the only treatment and chemotherapy is not
required."> " In our series, all such patients have
been treated according to this approach. Only one
patient from this group had recurrence of the tumor
which had transformed to high grade metastatic
osteosarcoma, and died.

Among the controversial prognostic factors, age,
sex, and tumor localization didn’t influence survival
in our study. In an study, presentation at an age
younger than 40 years and tumor localized at the
upper extremity have been shown to indicate better
prognosis."”!

The best method indicating the efficacy of
chemotherapy is the necrosis ratio at the resected
tumor. In our series, necrosis ratios varied widely. In
statistical analysis, necrosis ratio was found not to
have a significant effect on survival. Although necro-
sis ratio is shown to affect prognosis in many stud-
ies,** there are also ather studies reporting that this
factor doesn’t influence the results."®

Some patients deviated from standard three ses-
sions of chemotherapy because of problems with
social security system and providing the prosthesis.
In patients who received four or five sessions of
neoadjuvant chemotherapy, the survival rate wasn’t
shown to significantly differ from those patients
who received standard therapy.
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Surgical site infection is shown to have a good
prognostic effect in dogs with osteosarcoma."” No
such data is present for man. In our series, total sur-
vival rates of patients with infection was not differ-
ent from others. However, prosthesis survival in
these patients is shorter when compared with
patients without infection.

The weaknesses of our study are the limited num-
ber of cases despite our best effort, insufficiency
while collecting data and thus acquiring unhealthy
results at statistical analysis. The strength of our
study is that this analysis is performed for the first
time at our national orthopedic literature and is lead-
ing the way to other studies.

In conclusion, osteosarcoma treatment is per-
formed at our hospital with strong multidisciplinary
collaboration, achieving success rates close to inter-
nationally accepted rates. Metastasis at presentation
and pathologic fracture, which were found to be the
most important prognostic factors in our study, are
usually related with late presentation. Higher rates
can be achieved by providing early presentation in
osteosarcoma, like any other malignancy.
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