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

The sarcomas of bone have for many years been regarded as amongst 
the most lethal forms of malignant disease. This is still t rue and the 
outlook in general remains grave. But recent analyses of survival pe- 
riods after ablation of the tumours by operation or irradiation, have 
dispelled some of the extreme pessimism which has long surrounded 
this problem. W c h  of our information comes from the United States 
of America where during the past generation large collections of do- 
cumented material relating to bone tumours have been concentrated 
in a relatively few centres. The standards of five and ten year survival 
periods have been used as in other forms of malignant disease. (Ge-  
schickter & Copeland 1931; 1949; B .  L .  Coley et al .  1949; Coventry & 
Dnhlin, 1957). 

P E R S O N A L  M A T E R I E L  

Classification. My own fully documented collection of bone sarcomas 
covering the period 1920 to 1961 comprises 256 turnours. 

TABLE I 

Total. Operable Tumours. 

Osteogenic Sarcoma. 151 
Extra-Periosteal Sarcoma. 39 
Ewing's Tumour. 30 
Malignant Giant-Cell Tumour. 5 
Sarcoma in Abnormal Bones. 31 

124 
29 
21 

4 
24 

256 202 

Number of five-gear survivals - 58 -- (21 %) 

18 ACTA ORTli. XSS11. 3-1 
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The classification adopted in the above table is used for the purpose 
of introducing the broad clinical picture of this field of malignant 
disease. But for many years in both undergraduate and postgraduate 
teaching I have found it convenient to adopt a simple classification of 
primary malignant tumours of bone based on the recognition of the 
tumours as anatomical and clinical entities. In this, two main categories 
of tumour are distinguished - the extra-osseous tumours, and the intra- 
osseous tumours. (Platt 1951.) 

T.4HIX 11 
Sclerosing. 
Osteolytic. 
Chondro-sarcoma. { Osteogenic Sarcoma - 

Extra-periosteal sarcoma. 

Chondro-myxo-sarcoma. 
Endotsteal fibro-sarcoma. 

Haemopoietic tumours. 
Adamantinoma. 

Extra-Osseous Group. Ewing’s tumour. { 
Intra-Osseous Group. Malignant giant-cell tumour. 

It  will be noted that I have retained the extra-osseus chondro-sar- 
coma tumours within the osteogenic sarcoma class. This is for con- 
venience in clinical diagnosis. The intra-osseous chondro-sarcomas, like 
other primary malignant intra-osseous tumours, are relatively un- 
common - in my series 10 out of 44 tumours of the malignant car- 
tiIaginous group. 

Survival Periods. 

Osteogenic Sarcomas - 
Males 95. 
Females 56. 151 cases. { 

Osteolytic type ........................... 78 
Chondro-myxo-sarcoma type ........ 44 
Sclerosing type ........................... 29 

In this group 30 patients have survived 5 years and over since era- 
dication of the tumour, with 15 of these surviving beyond the 10 year 
follow-up period. In 121 operable tumours this represents an  over-all 
survival rate of 24 %. (1) Of these thirty “long” survivors, 15 are 
chondromyxomas, 7 of whom lived beyond the ten-year period, with 
the longest survivor still alive seventeen years following a disarticula- 
tion at  the shoulder joint. (2)  12 are osteolytic sarcomas with 6 sur- 
vivals over ten years, and with.the longest survivor alive and well 
twenty-one years after a mid-thigh amputation; (Figs. 1, 2 and 3 ) .  (3) 
Three are sclerosing sarcomas. 



SURVIVAL IN BONE SARCOMA 269 

Fig.  1. 
Male. Age 11. Osteogenic Sarcoma Tibia Upper End. (L). (Osteolytic type). 

The mortality rate within the three year period (short survivals) 
following ablation of the tumour was a little over 50 % in the chondro- 
myxo-sarcomas, 70 % in the osteolytic tumours, and 90 % in the scleros- 
ing tumours. These facts give us a crude picture of the relative malig- 
nancy of these three types of osteogenic sarcoma. 

Females 25. 
Ma,es 14 39 cases (operable 29.) c Extra-Periosteal Sarcomas. 

In this group there are 11 five year survivors, 9 of them alive over 
ten years from the date of removal of the tumour. By contrast 12 pa- 
tients died within the three year period with one of them surviving less 
than one year. Thus this sm-all series contained a high proportion of 
lethal tumours. 

18' 
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Fig.  2. Fig.  3. 
Same case. Pre-Operative X-ray. Histo- Same case. X-ray of amputation speci- 
logy ~ spindle cell Sarcoma with nume- men. Patient alive and well 21 years 
rous mitoses and some bone formation. after mid-thigh amputation 

Ewing’s Tumours. This type of bone sarcoma has long been regarded 
as the most deadly of the primary malignant tumours of bone, although 
in 135 such tumours in the collection of Geschickfer & Copelnnd (1949) 
there was a five year survival rate of 19 %. My own limited experience 
of this uncommon lesion illustrates the fallacies involved in the estima- 
tion of survival periods at  any given time. In 1950, out of 23 Ewing’s 
tumours (16 operable) I could record no five year survivors. But by 
1961, in 30 cases, there were now 8 five year survivors, five of whom 
had lived over ten years ! Nevertheless, over two-thirds of my patients 
had died within two years from the time of the ablation of the tumour. 
The comment may he made that this series of Ewing’s sarcomas could 
include tumours which in the opinion of some authorities would be 
regarded as reticulum-cell sarcomas - tumours which are believed to 
offer a more favourable prognosis than the classical Ewing’s sarcoma. 

Sarcoma in Abnormal Bones. This group of 31 sarcomas includes 18 
fibroblastic sarcomas arising in  Paget’s discase; 2 such tumours in 
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Pig. 4 .  
Male. Age 48. Chondrosarcoma Scapula ( L ) .  Specimen after total excision of scapula. 
Period of survival 9 years following operation. Pulmonary metastases at the time 

of foilow-up. 

osteodystrophia fibrosa; and 11 chondro-sarcomas representing ma- 
lignan t “transformation” in benign chondromas of long standing. The 
Paget sarcomas, which may have a multifocal origin, are in general 
highly lethal, although two of my patients survived for five and six 
years respectively. Of the two tumours arising in bones affected by 
osteodystrophia fibrosa, one patient lived for six years and the other 
for nine years. This is perhaps not an unexpected behaviour pattern, 
but the number of examples of this sequence of events is too few to 
justify any generalisations. 

The advent of malignant change in a benign osteochondroma, morc 
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particular in tumours which have grown to large size, has always 
presented a difficult diagnostic problem. As Bradley Coley (1960) has 
pointed out, the histological picture is not always a reliable guide, and 
he emphasises the need for early radical extirpation of all doubtful 
tumours, a procedure which I have long advocated ( P l a f t  1935: 1951). 
Here again, the outlook for survival should be at least as favourable 
as in the socalled primary chondromas. Five out of eleven patients in 
this very small series passed the five year period. 

Malignant Giant Cell Tumours. In my very small series, 5 cases in 
all, 4 patients died within a year, and one survived for just over three 
years. 

F A C T O R S  I N  P R O G N O S I S  

The broad picture of potential survival rates in the various categories 
of bone sarcoma presented by the anqysis of my own material, is in 
accordance with the findings of others who have investigated this pro- 
blem in much larger collections of tumours. These fact cannot, however, 
be used without reservations in any attempt to predict the statistical 
changes of long or short survival in individual tumours. The problem 
is one of practical importance in the not uncommon tumours of the 
osteogenic sarcoma group. From time to time attempts have been made 
to assess the significance of factors which either singly or in combina- 
tion might be concerned in determining lengths of survival. - Bradley 
Coley & J .  L .  Pool (1940) : A .  B .  Ferguson (1940) ; MacDonald & Budd 
(1943) and Bradley Coley & C .  C .  Harrold (1950). More recently the re- 
sults of important studies have come from the Argentine - under the 
guidance of JosC Valls. (Mondolfo,Schajowicz h Derqui 1960) ; from the 
Mayo Clinic (Coventry & Dahlin 1957; Troup & Bickel 1960); and in 
Great Britain from Price (1961). The many contributions to this pro- 
blem over a long period by Geschickter & Copeland have also been in- 
valuable. 

Factors subjected to scrutiny as potentially significant, have been 
age; sex; duration of symptoms before treatment of the tumour; site 
of origin; periodicity in tumour growth: histological grading; and 
methods of treatment. I t  should be said at  once that the findings of 
different observers in relation to the apparent rBle of many of these 
factors are conflicting. 

Take for example the age groups in the osteogenic sarcomas. Bradley 
Coley & Pool (1940) found the prospects of long survival less favour- 
able under the agc of 10 and over the age of 40. In my own series, by 
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contrast, a substantial proportion of the short survivals fall into the 
age period 10-20, whereas the majority of the three year and over sur- 
vivals (which include the long survivals of five years and over) have 
been found in the 20-30 age period, or in the over 40 age period. From 
the records of the General Register Office (Great Britain) during the 
period 1951-1953, the age period of maximum mortality in primary 
malignant bone tumours in the limbs was 15-19; the mortality rate fell 
between the ages of 20-34, but rose from 40 onwards due to the in- 
cidence of Paget’s Sarcoma. 

In 353 osteogenic sarcoma patients whose fate was known, analysed 
by Coventry & Dahlin, there was an  over-all 5 year survival rate of 
approximately 19.3 %, and a 10 year survival rate of 15.3 % ;  in pa- 
tients under 30 21.2 % ; 30 years and over 14.3 %. The 10 year survival 
rate in these two age groups was 17.7 % and 8.1 % respectively. 

Sex incidence has no relevance to prognosis. As regards the sites of 
tumours, Coley & Pool found that in tumours in the distal parts of 
the limbs there were more five year survivals than in the upper end 
of the femur. Coventry & Dahlin (loc. cit.) found that in osteogenic sar- 
comas below the upper end of the femur the long survival rates were 
22.8 % (5  year survivals) and 17.6 % (10 year survivals). In osteo- 
genic sarcomas involving the upper end of the tibia there was a sub- 
stantially larger 5 year survival rate (34.6 % ) .  It is clear however that 
this factor cannot be considered in isolation from the question of the 
ease of accessibility of the tumour to operative attack. Similarly, pe- 
riods of duration of symptoms do not necessarily give an accurate esti- 
mate of the “age” of these tumours. It would be natural to expect that 
the prompt ablation of an osteogenic sarcoma discovered by accident 
in its earliest stage, might guarantee a longer survival than a rapidly 
growing tumour discovered at a time when its clinical features were 
unmistakeable. But even such a sweeping generalisation could prove 
to be fallacious. 

In the course of the analysis of survival rates by A. B. Ferguson (loc 
cit.) by Bradley Coley & Pool (loc. cit.) and by MacDonald & Budd 
(loc. cit.) evidence emerged which suggested that some malignant bone 
tumours exhibited alternate periods of activity and regression. This 
led to the conclusion that a better prognosis would follow a policy of 
deliberate delay in extirpating the tumour after the diagnosis had been 
established. The majority of surgeons with a large experience in this 
field have not been convinced that such a policy is justifiable. 

We are thus left with two factors which merit more detailed con- 
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sideration - (1) the histological grading of tumours; and (2 )  methods 
of treatment. 

H I S T O L O G I C A L  G R A D I N G  

The cytological grading of malignant tumour cells has been based 
either on the degree of anaplasia, or on quantitive estimation of mitotic 
phenomena. The ideal would be to establish a relation between the 
mitotic ratio and the length of survival in any given tumour. Price 
(1961) claims to have demonstrated such a positive correlation in osteo- 
genic sarcomas. In the three grades of tumour adopted in this inve- 
stigation, the 5 year survival rate was 61 % in Grade I ;  15 % in Grade 
11; and nil in Grade 111. In the whole series the average survival from 
the appearance of symptoms to the time of death was thirtysix months. 
Schajowicz d a1 ( 1960) on the contrary find that whereas a correlation 
between histological grading and clinical behaviour holds in the chon- 
dro-sarcomas, thcrc is no correlation in the ostcogenic sarcomas. Thesc 
contradictory results should stiniulutc. further investigations into what 
might prove to hc a valuable aid i n  1)rognosis and a uscful guide in 
treatment in this tragic ficdtl o f  inalignant disease. 

JI I.: 'I' H 0 D S 0 I' '1' I {  1: A 'I' .\I I.: N '1' 

In the choice of method of extirpating a primary inalignant bone 
tumour the aim should be two-fold; ( 1 )  a technique best calculated 
to avoid the risk of local recurrence, and if convincing evidence be 
available, to offer the best chance of long survival; and (2 )  a method 
which involves as little mutilation as possible, which can be speedily 
completed, and which offers a short convalescence and so enables thc 
patient to resume' useful activities during whatever period of survival 
may be vouchsafed to him. This is thc human and social aspect of thc 
choice of method, and in certain circumstances it may be in conflict 
with more strictly scientific arguments in favour of one particular 
method or another. 

In the treatment of the sarcomas of bone I remain a consistent ad- 
vocate of the policy of extirpating all accessible tumours by appro- 
priate surgical measures. In the majority of operable tumours in the 
limbs this implies amputation or disarticulation. The advantages of 
amputation are that the risks of local recurrence are negligible, the 
convalescence is short, and the patient can resume many forms of 
activity even before he has learnt to manipulate an artificial limb. 
As an alternative, in certain sites, resection of the tumour area is 
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practicable, and this more conservative technique has been increasingly 
used in recent years. Where the gap following resection can be filled 
by a prosthesis (plastic or metal) as in the upper end of the humerus 
or upper end of the femur, a useful limb can be preserved. In the 
knee region - a favourable site for bone sarcoma - wide resection de- 
mands the use of massive bone grafts in order to secure an arthrodesis 
- a procedure which necessitates a long period of immobilisation of 
the operation area. Experience has shown that failure to achieve solid 
fusion is by no means uncommon. Similarly, in tumours of the shafts 
of long bones, which embrace the Ewing’s turnours, wide resection 
involves bridging the gap by a substantial graft. In certain uncommon 
sites, for example the ulna or fibula, the gap can be left unfilled with- 
out any appreciable loss of function in the limb. 

Tumours of the scapula offer almost ideal anatomical conditions for 
local resection with the preservation of a useful upper limb, even after 
total excision of the shoulder blade. In my own series of nine scapular 
tumours there are three long survivors - ( 1 )  an osteolytic sarcoma 
treated by excision of the lower third of the bone (15 year survival) ; 
( 2 )  a chondrosarcoma surviving 9 years after total excision; and ( 3 )  
(Fig. 4)  an extraperiosteal sarcoma surviving 16 years after total ex- 
cision. 

I have no doubt, however, from my own experience that resection in 
tumours of the long bones carries a definite risk of local recurrence, 
both in the highly malignant and less malignant types of tumour. 

This liability has been recognised by others (Mondolfo e t  al 1960) .  
The practice of ablating primary malignant tumours of bone by ra- 
dical surgical measures (disarticulation ; amputation: or local resec- 
tion) still holds the alliegance of the majority of surgeons who are 
continuously occupied in the diagnosis and treatment of these tumours. 

If amputation be accepted as the surgical method of choice in tu- 
mows where for anatomical reasons local resection is impracticable, 
the question arises whether or  not the level of the amputation has any 
influence on the length of survival. It was Joseph Bloodgood, a pioner 
in the study of bone tumours, who long ago taught that amputation 
a t  levels well above the limit of the tuinours is all that is required. 

From thc Mayo Clinic, (Troup & Bickel 1960) come the results in 
terms of survival in 264 patients treated by hindquarter amputation ; 
disarticulation of the hip; and forequarter amputation. 

In this series, the lcvel of ablation per se would SPCIII to havc no 
specific determining influence on survival rates. 
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The r81e of irradiation in the treatment of primary malignant tu- 
mours of bone has been much debated for more than a quarter of a 
century. When it became apparent that the Ewing’s tumour was highly 
radio-sensitive, irradiation was advocated as the therapy of first choice 
in tumours whether accessible or inaccessible to operative attack. Ne- 
vertheless, when local recurrence followed a period of apparent oblite- 
ration of the tumour - a not uncommon event - resection or amputation 
had now to be carried out. For this reason many surgeons have always 
preferred to treat Ewing’s tumours by radical surgical measures with- 
out delay. In the majority of the centres in the United States, to which 
large numbers of bone tumours began to gravitate, irradiation became 
reserved for inoperable tumours, or as a preliminary to surgical abla- 
tion. At the New York Memorial Hospital pre- operative irradiation 
was given a prolonged trial in tumours known to be radio-resistant - 
e.g. osteogenic sarcomas and extra-periosteal sarcomas; but this proce- 
dure was ultimately discarded in common with the use of Coley’s toxins 
(Bradley Coley & Harrold 1950). 

Striking advances in radiotherapeutic technique have been made sin- 
ce those earlier years, and it is now claimed that the question of rela- 
tive radio-sensitivity is no longer all-important. Thus, in 9 patients 
with osteogenic sarcoma treated by heavy radiation (Tudway 1961 ) 
five survived for 3-14 years. The conclusions drawn from these obser- 
vations, however, were that the method should be used in the upper 
limb tumours only. 

But even in the upper limb, the arguments in favour of abandoning 
surgical ablation of the tumour will carry little- weight where conser- 
vative resections are feasible. Indeed, in extensive tumours of the shoul- 
der region, a more radical resection technique is available as a means 
of avoiding forequarter amputation. This consists of removal of the 
scapula; excision of the clavicle (partial or complete) ; the upper end 
of the humerus, with the sourrounding soft tissues. This type of resec- 
tion of the shoulder girdle was apparently first practised over fifty 
years ago in Russia, and has been called the Tikhor-Linberg Resection 
(Pack & Crampton 1961). 

In my judgement, the case for the substitution of irradiation for 
surgical therapy as the first choice in operable turnours, in both the 
osteogenic sarcomas and Ewing’s tumours remains unproven. Is there 
a place for a preliminary “destruction” of the tumour, to be followed 
by surgical extirpation: (Cade 1955)? I can find no convincing evi- 
dence that much longer survival periods follow the adoption of this 
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plan of action. This being so, I come back to the human and social 
aspects of the problem of the choice of treatment - to me, the disturbing 
situation by any deliberate policy of delay once a diagnosis has been 
established. Following irradiation, the chances of local recurrence or 
reactivation of the tumour cannot be ignored. In such a sequence of 
events, as I know from my own experience, the surgeon is confronted 
a t  a later stage by the necessity of performing a more extensive local 
resection than would have been required at  an earlier stage; or he may 
be compelled to ampute or disarticulate a limb which could have becn 
preserved. After a long experience in this field of malignant disease, 
my attitude towaFds the treatment of operable primary malignant tu- 
inours of bone remains unchanged; for me the attacking policy is “once 
for all”. The surgical removal of these tumours, no matter how radical 
the technique may be, is in the last analysis an act of mercy. Long or 
short survivals depend on others factors - some known, others un- 
known. In the latter category lies the mystery of the existence in some 
individuals of an immunity factor which calls a halt to the metastasis- 
ing sarcoma cells. Assuming that there has been no mistake in diagno- 
sis, how else can we explain on the one hand very short survivals, and 
on the other survivals of over twenty years, in tumours belonging to 
the highly lethal categories? 

S U hl M A R T  

( 1 )  In the writer’s fully documented collection of 256 bone “sarcomas” 
the overall five-year survival rate was 21 %. 

( 2 )  In 121 operable tumours of the osteogenic sarcoma group, the ovcr- 
all survival rate was 24 %. In 30 long survivors, ( a )  15 were tu- 
mours of the chondro-sarcoma type, with 7 patients surviving over 
10 years; ( b )  12 were osteolytic sarcomas, with 6 surviving over 
10 years; and (c)  3 only belonged to the sclerosing sarcoma type. 

( 3 )  In 39 extra-periosteal sarcomas there were 1 1  five year survivals 
(9  living over the 10 year period) ; but this small series contained 
a high proportion of lethal tumours. 

(4 )  In 30 Ewing’s sarcomas there were 8 five year survivals, with 5 
patients living beyond the 10 year period. 

(5)  In 31 “sarcoma” arising in abnormal bones - a clinical group do- 
minated by Paget’s disease - the Paget’s sarcomas were highly 
lethal, although 2 patients out of 18 survived over 5 years. In the 
“secondary” chondro-sarcomas (malignant transformation in be- 
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(4)  

(5 )  

nign osteochondromas) and the few sarcomas in osteodystrophia 
fibrosa, the prognosis was more favourable. 
The malignant giant-cll tumours ( 5  cases only in the collection) 
were all highly lethal. 
The broad picture of relative malignancy in the various categories 
in bone sarcoma is well established. A scrutiny of factors which 
might possibly be significant in determining prognosis in any given 
tumour affords little evidence which can be regarded as signifi- 
cant. More exact prediction may come from a detailed study of 
cytological grading. 
In the treatment of bone sarcomas the writer is a convinced ad- 
vocate of early extirpation of the tumours by surgical methods 
(resection or amputation). In the last analysis, however, the fate 
of the patient, i.e. the early or remote appearance of pulmonary 
metastases, does not depend on the method of treatment. Survival 
rates were most probably related to the existence or non-existence 
of an immunity factor which inhibits the spread of metastasising 
sarcoma cells. 

R E  S U A[ E 

Dans lc collection dc 256 tsarcomes> osscux, chnti&rcnicnt docu- 
ment& par l’auteur, le pourcentage de survic pour une pkriode 
de cinq ans a CtC de 21 7%. 
Dans 121 tumeurs opbrables du groupe des sarcomes ostiogtni- 
ques, le pourcentage de survie a CtC dans l’ensemble de 24 %. Dans 
30 cas de longue survie ( a )  15 Ctaient des tumeurs du type chondro- 
sarcome, avec 7 malades ayant survCcu pendant 10 ans et (c) 3 
seulement appartenaient au type du sarcome sclkrosant. 
Dans 39 sarcomas exfra-pdriosfea2, il y eut 11 cas de survic de 5 
ans (9  ayant vCcu pendant la pCriode de 10 ans) ; mais il y avait 
dans cette petite sCrie un pourcentage ClevC de tumeurs Wales. 
Dans 30 sarcomes Ewing, il y eut chez S malades une survie de 
cinq ans avec 5 malades au-del8 de la pCriode de 10 ans. 
Dans 31 asarcomes, suruenus duns des 0s anormaux - un groupe 
clinique domink par la maladie de Paget - le sarcome de Paget en- 
trains une ICtalitC elevCe, seulement 2 malades sur 18 ayant survCcu 
pendant 5 ans. Dans les chondrosarcomes asecondaires, (trans- 
formation maligne d’ostCochondromes bCnins) et les rares sar- 
comes de fibrose ostkodystrophique, le prognostic fut plus favor- 
able. 
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( 6 )  Lrs tiimeurs mnlignes d cellules g6anfp.T ( 5  cas seulcment dr la 
skrie) ont donnC un pourcentage Cleve de 1Ctalite. 

( 7 )  Le tableau de la malignit& relative des diffkrentes catkgories de 
sarcomes osseux est bien Ctabli. Une Ctude des facteurs qui ont 
peut-Ctre une importance decisive pour le pronostic de chaque 
catkgorie de tumeur ne semhle pas apporter de donnkes dkcisives. 
Des prkvisions plus exactes peuvent dCcouler d’une Ctude detaillee 
du degrk cytologique. 

( 8 )  Dans le traitement des sarcomes osseux, I’auteur est partisan con- 
vaincu d’une extirpation precoce des tumeurs par intervention 
chirurgicale (resection ou amputation). L’analyse du sort du ma- 
lade montre que I’apparition precoce ou tardive de mktastases 
pulmonaires ne dkpend pas de la mkthode de traitement. Le pour- 
centage de survie est plus probablement lik B un facteur d’immu- 
nitk qui emp&che la propagation des cellules mktastatiques du sar- 
come. 

Z U S A M M E N F A S S U N G  

( 1 )  In der vom Verfasser authentisch belegten Sammlung von 256 
Knochensarkomen war die gesamte Uberlebungszahl nach fiinf 
Jahren 21 %. 

( 2 )  Bei 121 operablen Tumoren der osfeogenefischcn Sarkomgruppe 
war die Gesamtzahl der tiberlebenden 24 %. Bei 30 lang Uber- 
lebenden (a) handelt es sich in 15 um Tumoren der Chondrosar- 
kom-Type, von denen 7 Patienten langer als 10 Jahre lebten, (b)  
12 waren osteolytische Sarkome, davon 6 mehr als 10 jahre uber- 
lebend, und (c) nur 3 gehorten zur sklerosierenden Sarkomtype. 

( 3 )  Von 39 esfraperiosfakn Sarkomen uberlebten 11 die Fiinfjahrs- 
periode ( 9  leben noch nach 10 Jahren). Aber diese kleine Reihen- 
folge enthalt eine hohe Anzahl von totlichen Tumoren. 

(4) Von 30 Ewings Sarkomen iiberlebten 8 die Funfjahrsperiode, da- 
von lebten 5 Patienten uber 10 Jahre. 

( 5 )  Bei 31 ,,Sarkomen” die lion abnormrn Knochen ausgingen - einer 
klinischen Gruppe, die von der Paget-Erkrankung beherrscht wird 
- waren die Paget-Sarkome ausserst lethal, obwohl von einer Gruppe 
von 18 Patienten 2 mehr als 5 Jahre iiberlebten. Bei den ,,sekun- 
daren” Chondrosarkomen ( maligne Entartung bei gutartigen Osteo- 
chondromen) und bei den wenigen Sarkomen in Fallen von Osteo- 
dystrophia fibrosa war die Prognose giinstiger. 
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(6 )  Die biisartigen Riesenrellengeschwulste (nur  5 Fallc in dieser 
Sammlung) waren alle ausserst lethal. 

( 7) Das Bild der verhaltnismassigen Bosartigkeit der verschiedenen 
Kategorien von Knochensarkom ist wohl bekannt. Eine Prufung 
von Faktoren, die moglicherweise bezeichnend fur die Bestimmung 
der Prognose eines gegebenen Tumors sein konnten, liefert wenige 
Beweise, die als charakteristisch angesehen werden konnen. Eine 
genauere Voraussage kann vielleicht durch eingehendes Studiuni 
der cytologisehen Ahstufungen moglich gemacht werden. 

( 8 )  In der Behandlung der Knochensarkome ist der Verfasser ein uber- 
zeugter Fursprecher der friihzeitigen Exstirpation des Tumors 
mit chirurgischen Methoden (Resektion oder Amputation), In der 
Endanalyse jedoch hangt das Geschick des Patienten, d.h. das 
Fruh - oder Spatauftreten von Lungenmetastasen, nicht von der 
Behandlungsart ab. Die Uberlebungszahl steht wahrscheinlich in 
Beziehung zu einem vorhandenen oder nicht vorhandenen Immu- 
nitets faktor, der die Ausbreitung von metastasierenden Sarkom- 
zellen verhindert. 
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