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Abstract--Usefulness of radioiodinated fibrinogen in tumour localization and control of 
coagulation process in patients with osteosarcoma was evaluated. Turnout external 
detection demonstrated positive localization in all cases of osteosarcoma before any 
treatment and in 2 cases of relapse of the disease 4--6 months after the radiation 
therapy. Patients with osteosarcoma showed fibrinogen half-life, survival and turnover 
significantly faster than control subjects. FDP levels were correlated to half-life 
lowering. Heparin therapy corrected into normal range fibrinogen half-life in 3 patients 
treated. These results suggest that the alteration of fibrinogen metabolism depends on 
the presence of osteosarcoma and on the concentration of this agent in cancer tissues and 
propose radioiodinated fibrinogen as a diagnostic agent in clinical staging and follow- 
up of the patients suffering frorn osteosarcoma. 

I N T R O D U C T I O N  

IN THE last decade survival of the patients 
with osteosarcoma has improved as a result of 
new therapeutic regimens |1, 2] and as a 
result of increased accuracy in clinical staging 
of disease. Nuclear medicine diagnostic tech- 
niques can play an important role in the 
clinical staging and follow-up of patients, suf- 
fering from osteosarcoma. In patients with 
lower limb osteosarcomas, bone scanning can 
present false positive uptake in distal areas 
below the primitive tumour, and tumour seek- 
ing agents, such as 67Ga citrate or radjo- 
bleomycin are more specific and manageable 
for defining the extent of disease [3]. 

Abnormal  coagulation parameters are fre- 
quently present in patients with neoplastic 
disease [4, 5], moreover, alteration in fibri- 
nogen kinetics have been demonstrated in 
cancer patients even when plasma fibrinogen 
levels were normal [6, 7]. Radiofibrinogen has 
been shown to localize in cancer tissues [8] 
and was proposed in tumour scintigraphic 
detection [9]. 

We used radioiodinated fibrinogen in the 
study of patients with osteosarcoma, in the 
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monitoring of the coagulation process and 
t u l ' n ( ) u r  l l n i / ~ l l l ~ ,  

MATERIALS AND M E T H O D S  

Studies were performed in 7 patients with 
osteosarcoma during clinical staging before 
any treatment and in 10 healthy subjects. 

For fibrinogen kinetics the radioactivity in- 
jected i.v. was 50-100#Ci  of 125I in 1 mg of 
iodinated fibrinogen (Sorin Radiochemical 
Center). Blood samples were withdrawn in 
EDTA 10 min after injection and twice daily 
for 6-7 days. Only the second exponential of 
the disappearance curve was considered for 
t/2 calculation. Fibrinogen survival was de- 
termined from the half-life divided by the 
natural logarithm of 2. Fibrinogen turnover 
was calculated from the fibrinogen concen- 
tration divided by, the survival time. Platelet 
counts, fibrinogen concentration, FDP con- 
centration, Quick" and Howell time were cal- 
culated with standard techniques and con- 
sidered in a coagulative parameter table. 
Student's t-test was used to determine signi- 
ficant difference from control. 

For tumour detection, 200-300/~Ci of 131I 
fibrinogen and 1.SmCi of STCo bleornycin 
were used. For both agents scintigraphic re- 
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gistrations werc pe r fo rmed  6, 24 and 48 hr 
after injection on a dual  5-in. l inear scanner  
assisted by  a da ta  processing device (WBS and 
V D P 2  Elscint). 

Thy ro id  up take  was blocked by dai ly ad- 
minis t ra t ion of  potass ium iodide. 

RESULTS 

T a b l e  1 shows some coagula t ion  pa rame te r s  
in pat ients  with os teosarcoma.  Half-l ife and 
survival  of  f ibr inogen were significantly lower 
in compar i son  to control,  however  f ibr inogen 
concent ra t ion  was no rma l  and platelet  count  
was min imal ly  decreased.  Fibr inogen turnover  
and F D P  in pat ients  with os teosarcoma were 
significantly increased in compar i son  to 
control.  

H e p a r i n  the rapy  improved  into normal  
range  f ibrinogen metabo l i sm p a r a m e t e r s  in 3 
cases treated.  

T h e  scint igraphic  detect ion of  os teosarcoma 
with rad io iodina ted  f ibrinogen demons t r a t ed  
positive localizat ion in all cases studied. T a b l e  
2 shows the scint igraphic  results ob ta ined  by 
131I f ibrinogen in compar i son  to 5VCo bleo- 
mycin.  No significant diflbrence in t umour  
up take  was observed (Fig. 1) even if the 
results ob ta ined  with rad iob leomycin  were  al- 
together  more  homogeneous .  

el al. 

T h e  t u m o u r  scan with radioiodinated tib- 
r inogen,  pe r lo rmed  in 4 patients  after 
r ad iochemothe rapy ,  demons t ra t ed  marked  di- 
minu t ion  in uptake  of  t racer  and  in 3 of  these 
pat ients  the f ibrinogen metabo l i sm pa rame te r s  
resulted in normal  range  dur ing  follow-up 
after r ad iochemothe rapy .  

In  2 cases the increase of  up take  dur ing  the 
t u m o u r  scint igraphic  detect ion 4 -6  months  
after the radia t ion the rapy  conf i rmed the re- 
lapse of  the disease. 

DISCUSSION 

M a n y  studies demons t ra t ed  the usefulness of  
radiof ibr inogcn for the in vivo study of fibri- 
nogen metabo l i sm [10 12]. Early reports  de- 
mons t ra ted  that  label ing does not al ter  the 
clott ing mechan i sm or biological behav io r  of  
f ibrinogen [13]. T h e  present  da ta ,  in agree- 
men t  with preceding  studies, show increased 
f ibrinogen consumpt ion  in pat ients  sutt~ring 
f rom osteosarcoma,  even with normal  p la sma  
f ibr inogen concentra t ion.  This  can represent  a 
low-grade  consumpt ion  of  clot t ing factors. 
Moreover ,  scint igraphic  results demons t ra t ed  
elevated localization of  radiof ibr inogen in os- 
tcosarcoma.  This  can be observed betbre any  
t rea tment  and in relapse of  tlw disease. 

Table 1. Coagulation parameters in patients with osteo,~arcoma and in control 

Fibrinogen Fibrinogen Fibrinogen Fibrinogen 
Platelet concentration half-life survival turnover FDP 

I I1  r 0 "  count ( g o)  (hr) (hr) (mg01,/hr) (,ug/ml) 

Control 240,000 352 72 103 3.4 2.5 
180,000 340 88 126 2.6 1.25 
350,000 256 80 115 2.2 2.5 
400,000 376 72 103 3.6 2.5 
220,000 524 76 138 3.7 5.0 
180,000 340 76 109 3.1 1.25 
320,000 400 92 132 3.0 2.5 
4.15,000 256 88 126 2.0 2.5 
150,000 420 90 129 3.2 5.0 
280,000 280 70 101 2.7 2.5 

Mean + S.D. 273,000 354 82 118 2.9 2.7 
+_94,000 _+82 +9 +_ 13 +_0.5 +_ 1.3 

Ostcosarcoma 170,000 448 60 86 5.2 10 
220,000 360 60 86 .t. 1 5 
130,000 392 38 5,t 7.2 5 
300,000 360 5,t 77 4.6 5 
230,000 4{)4 72 103 3.8 5 

30,000 416 40 57 7.2 5 
190,000 456 60 86 5.3 10 

Mean ± S.D. 18 1,000 403 54* 7//* 5.3" {i.t* 
+85,000 ±38 + 12 +17 +1.3 ±2. t 

*Difference from control si~niticam at 1"<0.01. 
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Fig. 1. 131I fibrinogen (a) and 57Co bleomycin (b ) images of patient with osteosarcoma of rightJ'emur. 
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Table 2. Comparative scan results b~ o,/,',,areoma 

Tumour location 131I fibrinogcn Co bleomycin 

D.R.G. Tibia + + + + 
B.L. Tibia + + + -I- + 
R.L. Femur + + + 
S.S. Femur + + + + + 
B.M. Femur + + + 
R.G. Femur + + + 
L.F. Lumbar rachis _+ + . 
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R a d i o c h e m o t h e r a p y  reg imen in pat ients  with 
os teosarcoma can be followed by  d iminu t ion  
in t u m o u r  up take  of  radiof ibr inogen and  by 
normal iza t ion  of  f ibr inogen me tabo l i sm 
pa ramete r s .  

These  results suggest that  the a l tera t ion of 
f ibr inogen metabo l i sm depends  on the pre- 

sence of  os teosarcoma and on the concen-  
t ra t ion of  this agent  in cancer  tissues. For  
these characterist ics rad io iodina ted  f ibr inogen 
can be proposed as a radiodiagnost ic  agent  in 
clinical staging and fol low-up of pat ients  suf- 
tiwing f rom osteosarcoma.  
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