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CHORDOMA-NATURAL HISTORY, TREATMENT A N D  PROGNOSIS 

The Florence Radiotherapy Department experience ( 1956- 1990) 
and a critical review of the literature 

STEFANO M. MAGRINI. ‘MARIA G. PAPI, FRANCO MARLETTA. SALVATORE TOMASELLI, ENRICO CELLAI. 
VALIANO MUNGAI and GIANPAOLO BITI 

Fifteen cases of chordoma, seen between 1956 and 1990 at the Florence Radiotherapy Department 
are reported. Twelve of them were treated with radiotherapy and surgery, while one was left untreated. 
We analyzed the course of the disease in the treated cases, with particular emphasis on the problem of 
symptom control. The natural history of the disease seemed to be only marginally affected by the 
treatment and new therapeutic options are strongly needed. While actuarial survival rates at 5 and 10 
years were 58% and 35% respectively (owing to the slow growth rate of this neoplasm), 10 years’ 
symptomatic progression-free, symptom-free, and disease-free survival rates were only 25%, 17% and 
8% respectively. 

Chordoma is a rare tumor that represents between I and 
4%) of malignant bone tumors and about 20%) of those 
arising from the axial skeleton in large hospital series. It 
originates from remnants of an embryonic structure, the 
notochord, and arises usually from the sacrum (about 
50%). the clivus (35%)) or the ‘true’ vertebrae above 
sacrum (l5”!,) ( I ) .  More than 1 000 cases have been pub- 
lished to date. Surgery, radiotherapy or a combination of 
both do not seem to substantially modify the natural history 
of the disease. Patients with chordomas often live for many 
years, even if they very seldom have been rendered tumor- 
free by the treatment. Death is most often caused by 
consequences of uncontrolled local tumor growth. Distant 
metastases may occur, but the frequency varies largely 
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between the published series. However, metastatic disease 
is rarely directly or indirectly responsible for death (2). We 
reviewed the Florence Radiotherapy Department experi- 
ence of chordoma and the literature on this subject in an 
attempt to elucidate the role of the various treatment 
modalities. The therapeutic results have been evaluated 
both in terms of symptomatic relief and in terms of local 
control and survival. Particular emphasis has been put on 
the problem of symptom control. 

Material and Methods 

We reviewed the files of patients treated at  our institu- 
tion between 1955 and 1990, and were able to  identify 15 
cases originally diagnosed as ‘chordoma’. Histological ver- 
ification was available for all but two patients and was 
always confirmed by our pathology department when the 
original histologic examination had been performed else- 
where. One of the patients without histological diagnosis 
was subsequently discovered to  have a myeloma and was 
excluded. The clinical information available for the other 
patient was judged as sufficient to warrant inclusion in the 
analysis. The clinical records of another patient (treated in 
1959) were largely incomplete, and this patient was there- 
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Fig. 1 .  The clinical coursc of the disease in the 12 treated patients. 
( 1 9 . .  . ) date of diagnosis. 8: sacrum. 0 :  clivus. 0: ’true’ 
vertebrae. 0 :  biopsy. 0: partial resection. H: symptomatic. 0: 
partially symptomatic. D: slightly symptomatic. o: asymp- 
tomatic. D.O.C.: dead other cause. D.W.D.: dead with disease. 
A.W.D.: alive with disease. 

fore excluded from the analysis. Our material thus con- 
sisted of 13 patients ( 7  males and 6 females). The youngest 
patient was 15 yeas old at diagnosis and the oldest 82 years 
(mean age: 54 years). Four tumors were situated in clivus, 
6 in sacrum. and 3 in ‘true’ vertebrae. 

The duration and evolution of symptoms, the extension 
of the primary tumor and the presence of lymph node or 
distant metastases was recorded in an attempt to define the 
clinical courses (Fig. I ) .  Patients were classified as slightly, 
partially or fully symptomatic according to an arbitrary 
scale, considering both the severity and the nature of the 
symptom( s) -pain, neurological deficits, ctc. 

Twelve of the patients were treated with radiotherapy, 
after incomplete resection of the primary tumor in 10 
patients and after biopsy only in one of them. One patient 
was left untreated after biopsy of a mass in nasopharynx. 
This patient ( a  72-year-old male) had a huge intracranial 
tumor and was regarded as beyond the possibility of 
reasonable palliation by radiotherapy. 

In some cases, after primary treatment, a second course 
of radiotherapy was given, or the patient was again sub- 
mitted to surgery, sometimes more than once, because of 
progressive or relapsing disease (Fig. 1). In none of the 
patients operated on due to  relapse was complete macro- 
scopic resection achieved. 

Radiotherapy was given with conventional fractionation 
( 2 G y  x 5/week) in 10/12 treated cases; one patient was 
given 3 Gy fractions three times a week, and the remaining 
one 4 Gy twice a week. All cases but one were treated with 
high energy photon or electron beams. One patient was 
treated with orthovoltage x-rays. The doses and treatment 
courses are shown in Fig. 1. 

A major problem arises when endpoints for survival 
curves have to  be chosen. The overall disease-specific 
survival curve does not adequately mirror the treatment 
results, due to the long natural history of the disease. We 
thus calculated not only the actuarial (Kaplan Meicr) 
disease-specific survival but also actuarial syrnptoniatic 
progression-free survival, symptom-free survival and dis- 
ease-free survival. Worsening of symptoms, presence of 
symptoms and presence of measurable disease respectively 
represent unfavorable outcomes in the last mentioned 
three types of analysis. 

The possible relationship between total tumor dose and 
therapeutic result was tentatively explored by relating the 
dose to the length of the time elapsed before progression of 
symptoms. 

Results 

Nafurttl history. Large local tumor masses were present 
at diagnosis in many patients, probably due to the slow 
gradual evolution of symptoms (Fig. I ) .  There was no 
obvious difference in the extent of the disease between the 
early and late periods of patient admittance. All tumors 
cases arising from ‘true’ vertebrae involved at least three 
vertebrae. In 3 of the 6 patients with sacral presentation. 
the tendency of the neoplasm to grow anteriorly was 
manifested by the presence of large soft tissue masses. In 
two cases of sacral chordoma soft tissue extensions into 
the gluteal region were present and in one of them the 
gluteal mass attained a maximum diameter of over 20 cm 
during the follow-up. In all patients with cranial lesions 
the tumor volume exceeded 20cm3. The cavernous sinus 
was invaded in two of them and the anterior pole of the 
temporal lobe in one. In one patient a huge intracranial 
mass was present. This patient was left untreated, and died 
45 months after the beginning of symptoms. This patient 
was the only one in our series who developed lymph node 
metastases and in none of the patients were distant metas- 
tases observed on admission or  during follow-up. 

Treufrnenf resulfs. The survival pattern of the 12 treated 
patients is shown in Fig. 2. Actuarial 5-year disease-spc- 



TREATMENT OF CHORDOMA 849 

cific survival rate (0s) was 58% (SE 14%)); corresponding 
rates for symptomatic progression-free (PFS), symptom- 
free (SFS), and disease-free ( DFS) survival were 25% (SE 
13), 17% (SE 1 1 ) and 8% (SE 8) respectively. The 10-year 
rate for 0s was 35% while the corresponding rates for 
PFS, SFS and DFS were similar to the calculated 5-year 
rates. Among the 5-year survivors, only about one-third 
were symptom-free and only about 15%1 disease-free. 

Prirnar,v treatment. Surgery alone was used in only one 
patient, and produced complete but transient symptomatic 
control (case 4, Fig. I ) .  Radiotherapy alone produced 
transient, partial symptomatic benefit in one of the two 
patients to whom it was given; no symptomatic effect was 
obtained in the other patient (cases I and 12, Fig. I ) .  As to 
combined modality treatment, incomplete surgery by itself 
provided partial symptomatic control in 3/9 patients; sub- 
sequent radiotherapy produced complete symptomatic re- 
lief in 5/9 patients and partial benefit in 3/9. 

Re-trc~rrtments. Four patients were surgically retreated 
with a total of 6 operations. Low-dose radiotherapy was ad- 
ded after two of these operations. Surgery provided symp- 
tomatic relief by itself in two occasions: the combination of 
low-dose irradiation and surgery was of benefit on the two 
occasions when it was used. Radiotherapy alone was used 
on four occasions in four other patients and was of sympto- 
matic benefit in two ofthem. As a rule. however, symptomatic 
relief was only temporary. Moreover, retreatment was not 
always effective and sometimes even dangerous. The symp- 
toms thus worsened obviously in two patients with clivus 
lesions (cases 5 and 7. Fig. I ) ;  the first one was submitted 
to surgery for relapse about three years after initial surgery. 
which was followed by postoperative radiotherapy ( 55  Gy);  
the second one was, after incomplete resection. retreated 
elsewhere with radiotherapy (40 Gy) towards volumes par- 
tially overlapping those treated at ou r  institution (60 Gy). 

Dosc-c$ect relritionship. The possible relationship be- 
tween the total radiation dose in the tumor and symp- 
tomatic control was also explored. Every radiotherapy 
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Fig 2. Overall disease-specific. symptomatic progression-free. 
symptom-free. and disease-free survival for the 12 treated patients. 

course (no  matter if given as  primary treatment or for 
relapse/progression) was considered separately. A clear-cut 
dose-effect relationship was not evident, even if all patients 
who became free from symptomatic progression for more 
than two years after radiotherapy had received doses 
above 50 Gy. 

Discussion 

Natural history. The well-known heterogeneity of chor- 
domas as to their evolution was apparent also in our 
series. A relatively indolent course is the predominant 
pattern, even for intracranial lesions, as illustrated by the 
only patient in our series who was left untreated. Another 
patient (case 3, Fig. I )  is living with disease 25 years after 
diagnosis. The often slow, gradual evolution of symptoms 
certainly explains the presence of large tumor masses at 
diagnosis. However, a more aggressive course may occur as 
in cases 1 and 12 in our material (Fig. I ) .  

Trratnient options. A summary of more than half of the 
published cases is shown in the Table. Reports which 
include less than 10 cases or lack relevant information are 
not listed in the Table. The patterns of natural history and 
survival in our series were quite similar to those reported in 
the literature. 

The therapeutic attitude has remained largely unchanged 
during the last 50 years. The patients are as a rule first sub- 
mitted to surgery, in an attempt to remove all the macro- 
scopic disease. This is, however, very rarely possible and 
radiotherapy is then often used in a hope to sterilize or at least 
to inhibit the growth of the residual tumor. High total doses 
are often used, owing to the known radioresistance of chor- 
doma. Unfortunately, the therapeutic results have remained 
invariable poor over the years. I t  is not surprising. there- 
fore. that in some more recent papers the possibility of more 
aggressive surgery and/or radiotherapy has been discussed. 

Sirrgerj.. Several authors have discussed the possibility of 
more aggressive surgery ( I ,  19. 20). In our series radical 
resection was never achieved. This might have been a result 
of unfavorable selection of patients referred for radiothe- 
rapy, but may also indicate that early diagnosis. even in the 
last decade, is rare. An estimate of the probability of 
obtaining radical removal can be derived from the literature 
(Table) and suggests that radical surgery is possible only in 
10-20'%1 of the cases. 

Rrrdiotlierupy. The debate in the radiotherapeutic litera- 
ture has focused on the optimal total dose. Several authors 
(3.  4, 6. 7. 9- 11)  underline the need for very high total 
doses (a t  the level 60 Gy or more). Considerable experi- 
ence (18. 21) has been accumulated concerning treatment 
of clivus chordomas with heavy particles or protons. How- 
ever. there is a preponderance of smaller tumors in these 
series since small treatment volumes are needed for the use 
of these techniques. A paper published in 1988 by the San 
Francisco group ( 18). for example, showed that the 5-year 
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Table 
Summary of data from the most relevant published series 

Ref. No. of Site of disease Completely Postop. Radiotherapy 5-Year 5-Year Mean 
no. cases C S V resected radiotherapy alone survival disease radiation 

. ~- O/U Y o  %I control dose (Cy) 
%, Yo 

~~ ~ 

1 34 6 59 35 NS NS NS 40 NS 
2 54 ~ 67 33 17 66 14 60 82 
3 25 52 36 12 4 60 40 44 33’ 
4 18 17 78 5 11 55 22 NS 31’ 
5 21 52 14 34 0 29 52 50 5’ 
6 48 29 40 31 21 35 31 45 10’ 

7 10 50 40 10 
8 25 40 48 12 
9 14 21 64 15 

10 19 31 58 11 
I I  15 33 47 20 
12-13 1555 36 49 15 
14 33h 9 82 9 
15 21 24 62 14 
16 18 61 33 6 
17 25’ 28 52 20 
18 25 100 0 0 

0 
4 

57 
21 

7 
NS 
30 
43 
0 

NS 
0 1 

40 
40 

7 
42 
27 
34 
21 
38 
67 
11 

I00 

40 
44 
36 
31 
53 
24 
12 
19 
0 
0 
0 

88 
62 
43 
44 
43 
35 
40 
74 
38 
13 
50 

442 
46’ 
212 
17’ 
72 

212 
25’ 
NS 
NS 

5’ 
553 

NS 
NS 
54 
52 
60 

14 46-60 
12 > 60 
48 
47 
40 
56 
> 60 
NS 
NS 
NS 
NS 
NS 
70’ 

8 < 4 5  (4 )  

Abbreviations: C = clivus: S = sacrum; V = ‘true’ vertebrae 

1 ) Radiotherapy alone means radiotherapy given after biopsy. 
2) Survival without evidence of disease. 
3 )  Survival without symptomatic progression. 
4) Number of patients in each dose group. 
5). 6). 7)  Treatment and survival data only available for 83/155, 27/33 and 19/25 patients respectively. 
8) Doses expressed as CGE (Cobalt Gray Equivalent); disease control rate refers in this series to local control 

local control rate for smaller tumors ( <2O cm3) was more 
than two times higher than that for larger tumors (80% vs 
33%). Other authors have expressed radically diverging 
opinions. One example is the Princess Margaret Hospital 
treatment philosophy. recently summarized by Cummings 
et al. (8). They advocate the use of short radiotherapy 
courses with lower total doses, judged sufficient for symp- 
tomatic relief, and repeated if symptomatic progression 
occurs. From published results they also derive the opinion 
that even high total doses ( 5 5 - 6 5  Gy) produce unsatisfac- 
tory long-term results. In our series, high radiation doses 
produced durable symptomatic results only in a few cases. 
It should be noticed, however that lower doses never 
achieved long-lasting palliation and that the only two 
patients who survived symptom-free for more than 5 years 
had been treated with doses in excess of 50 Gy. 

Cummings et al. (8) claim that multiple daily fractiona- 
tion might be a promising technique. However, their opin- 
ion is based on 4 cases only and to our knowledge the 
more recent literature has not confirmed an advantage of 
this technique. Other radiotherapeutic modalities as treat- 
ment with neutron beams or radioactive implants, preoper- 
ative irradiation. or irradiation associated with hyperbaric 

oxygen have been used sporadically, so far without obvi- 
ous advantage. 

Relreatments and chemotherapy. Patients with relapsing 
or progressing disease are often submitted to repeated 
surgical and radiotherapeutical procedures. This practice 
may produce some symptomatic benefit. However, it may 
sometimes be dangerous and the symptomatic effect is 
often of short duration, certainly due to the fact that 
relapses mainly occur in areas previously involved by the 
neoplasm. 

A few chemotherapeutic regimens have been tested in 
patients with chordoma, mainly for relapsing disease, with- 
out appreciable benefit ( 2 ,  14). At present chemotherapy 
has no proven place in the treatment of chordoma ( 16, 2 2 ) .  

In conclusion, no great advances have been made during 
the last few years in the treatment of chordomas possibly 
with the exception of the rare. very small clivus chordomas 
that can be treated by highly specialized, stereotactic, 
small-volume, ‘radiosurgical’ techniques. For the majority 
of chordomas it seems likely that surgical excision (as  
complete as technically feasible) followed by irradiation 
with a high (but not excessively high) dose will continue 
for some time to be the treatment of choice due to the fact 
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that more effective alternatives are lacking. In our opinion 
the main therapeutic goal should be the achievement of 
maximal symptom relief. The often excruciating course of 
this disease is characterized by long periods of suffering, 
caused by neurological symptoms and/or pain. Therefore, 
particular attention should be devoted to pain control and 
to prevention of complications from the neurologic 
deficits. 
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