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Abstract A total of 16 patients in our clinic (six women,
ten men; mean age 54.87 years, range 38–78 years) were
diagnosed as having a sacrococcygeal chordoma. Pain was
the presenting symptom in all patients. In five patients, the
chordoma was inoperable. A total of 11 patients were
followed-up for a mean period of 64.8 months (range 7–
152 months). Five patients were lost to follow-up (3 in the
operable group and two in the inoperable group). The three
remaining inoperable patients received radiation therapy.
The eight remaining operable patients underwent a total of
12 operations (four anterior and posterior, eight posterior
only). Five of these patients received adjuvant radiotherapy
and two patients received both radiotherapy and chemo-
therapy. In follow-up, eight patients had evidence of
disease and one patient remained disease-free. Problems
encountered during therapy and follow-up included urinary
incontinence (72%), rectal incontinence (36%), wound
infection (36%), and lower extremity muscle weakness
(36%). Two patients died from metastases to the lung. Of
the remaining nine patients, eight were ambulatory, with
seven needing support to walk. One patient was unable to
walk at all due to lower extremity muscle weakness.

Résumé Un total de 16 patients de notre clinique présentait
un chordome saccrococcygien (6 femmes et 10 hommes
d’age moyen 54,87 ans avec des extrèmes de 38 et 78 ans).
La douleur était le symptôme dans tous les cas. Chez
5 patients la tumeur était inopérable. Onze patients avaient
un suivi moyen de 64,8 mois (7–152). Cinq patients étaient
perdus de vu (3 dans le groupe opérable et 2 dans l’autre).
Les 3 autres patients inopérable recevaient de la radio-
thérapie. Huit patients étaient opérés avec un total de
12 opérations (8 uniquement postérieures et 4 antérieures et
postérieures). Cinq d’entre eux recevaient une radiothérapie
adjuvante et 2 une radio-chimiothérapie. Au recul, 8 patients
sont en cours de maladie et 1 reste sans maladie. Les
complications rencontrées étaient l’incontinence urinaire
(72%), l’incontinence anale (36%), l’infection pariétale
(36%), et l’insuffisance musculaire distale (36%). Deux
patients décédaient de métastases pulmonaires. Des neufs
patients restants, 8 sont ambulatoires, 7 ayant besoin d’un
support pour marcher. Un patient est incapable de marcher à
cause d’une faiblesse des membres inférieurs.

Introduction

Sacrococcygeal chordoma is a rare primary malignant
tumour of the bone, and it is the most common primary
sacral tumour [4, 7]. Chordomas are usually diagnosed late
in the disease course and can become quite large.
Management of chordomas has included surgical resection,
radiation therapy and chemotherapy. Despite these therapy
modalities, recurrence is common [1, 14, 25].

The tumour rarely invades the rectal wall because the
periosteum and presacral fascia are tough membranes that
resist transgression by the tumour [15]. The proximity of
the tumour to the rectum, neurovascular structures and
organs such as the bladder make surgical excision difficult.
Due to this difficulty, postoperative morbidity is high.
Wide resection offers the best chance of cure and long-term
disease-free control, but yields a substantially higher
morbidity than subtotal intralesional resection.
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Patients and methods

A total of 16 patients (six women, ten men; mean age
54.87 years, range 38–78 years) were diagnosed as having
a sacrococcygeal chordoma in our Department of Ortho-
paedic Oncology from March 1986 to May 2005. In all
patients with a chordoma, pain was the presenting symp-
tom. Diagnosis was made via posterior fine-needle
aspiration biopsy (four patients), Tru-cut needle biopsy
(five patients) or open biopsy (seven patients). Five
patients were diagnosed as having inoperable tumours,
and two of these were lost to follow-up.

Before surgery, patients were evaluated neurologically,
and this included tests of sphincter function and conti-
nence. At the time of tumour diagnosis, three patients had
urinary incontinence, two had lower extremity paresthesia
and three had lower extremity muscle weakness. In all
patients, X-rays and computerised tomography (CT) were
performed preoperatively. Magnetic resonance imaging
(MRI) was performed in 12 patients. Table 1 summarizes
the patients’ characteristics.

For chordomas, surgical procedures are usually classi-
fied as wide resection, marginal excision or intralesional
excision according to the following criteria. Wide resection
involves en bloc excision of the tumour with the plane of
resection passing through normal tissue (negative mar-
gins). Marginal excision involves removal of the tumour en
bloc, with the plane of dissection passing through the
pseudocapsule. Intralesional excision involves debulking,
in which the tumour is removed piecemeal [7].

In the eight surgical patients who were followed up, a
total of 12 operations was performed (four anterior and
posterior, eight posterior only; nine marginal excisions,
three intralesional excisions).

In the total of 11 patients who were followed up (eight
operable, three inoperable), repeated evaluations included
neurological examination as well as pelvic CT and MRI to
check for tumour recurrence. Thoracic CT was also
performed to check for lung metastases when this was
considered necessary.

Results

A total of 11 patients were followed for a mean period of
64.8 months (range 7–152 months). The mean time interval
between onset of symptoms and diagnosis was
20.42 months (range 3–84 months).

Radiation therapy was administered in the three patients
who were diagnosed as having inoperable tumours. In the
eight patients who underwent surgical treatment, a total of
12 operations were performed: four anterior and posterior,
eight posterior only, nine marginal excisions, and three
intralesional excisions (Table 1).

Out of the eight surgical patients, five had neurological
deficits postoperatively, with some patients having more
than one deficit: bowel dysfunction (four patients), urinary
incontinence (four patients), lower extremity muscle
weakness (three patients) and wound infection (three

patients). The infections were brought under control with
debridement and the use of a first-generation cephalospor-
in. One of these patients (Patient 8) developed a soft tissue
defect related to the infection, and this necessitated closure
with a skin graft.

After the nine marginal excisions, local recurrence was
encountered nine times (88.8%) within four to forty-five
months of operation (Table 1). Metastatic lesions were
encountered in five patients, two of whose metastatic
disease was discovered when the inoperable chordoma was
diagnosed. In the other three patients metastases developed
at 12, 24, and 78 months after chordoma surgery. Of the
five patients with metastatic disease, two died from
complications due to lung metastases (Table 1).

In three patients the S1 nerve root was cut unilaterally
during surgery; these patients developed bladder dysfunc-
tion and lower extremity muscle weakness, and one of
them also had bowel dysfunction. In two patients, the S2
nerve roots were cut bilaterally, and these patients devel-
oped bladder and bowel dysfunction. In one patient the S2
nerve root was cut unilaterally, but by four months, urinary
function had returned to normal (Patient 9).

Out of the total of 11 patients (operable or inoperable)
who were followed up, eight patients experienced
continuing disease, two patients died from metastases,
and one patient was still disease-free nine months after
surgery. In one patient, lower extremity weakness was
progressive and this patient eventually became unable to
walk. Of the patients who were able to walk, seven could
walk with the use of a cane and one needed no assistance or
equipment.

Discussion

Sacrococcygeal chordomas are malignant low-grade tu-
mours, arising from remnants of the notochord [2, 13].

Because chordomas can develop insidiously, there can
be a considerable time-lapse between the onset of symp-
toms and diagnosis. In our patients this interval was, on
average, 22.34 months (range 3–84 months). This interval
is longer than others reported in the literature [6, 14, 20].

The conventional radiographic findings in sacrococ-
cygeal chordomas are the central location of the tumour, its
destruction of several segments of the sacrum and its
appearance as an anterior soft-tissue mass that occasionally
contains small calcifications [15]. MRI is the best imaging
method for evaluating the extension of the tumour into soft
tissue.

The reported rates of metastasis occurrence with
chordomas vary considerably in the literature, from 5%
to 70% [2, 3, 10, 13, 15, 19, 25]. Of our 11 patients, four
had lung metastases and another patient had metastases to
both lung and left femur, which amounts to a metastasis
rate of 45%.

For the surgical treatment of chordomas, methods
include the combined abdominal and trans-sacral approach
[11, 12] and the posterior approach [8, 22]. For proximal
sacral lesions, the combined extended ilioinguinal and

515



T
ab

le
1

C
ha
ra
ct
er
is
tic
s
of

pa
tie
nt
s
w
ith

sa
cr
oc
oc
cy
ge
al

ch
or
do

m
as

P
at
ie
nt

nu
m
be
r
A
ge
/

se
x

C
lin

ic
al

pr
es
en
ta
tio

n
D
ur
at
io
n

fr
om

in
iti
al

sy
m
pt
om

s
to

tim
e
of

di
ag
no

si
s

(m
on

th
s)

A
pp

ro
ac
h

S
ur
gi
ca
l

pr
oc
ed
ur
e

(e
xc
is
io
n)

B
on

e
re
se
ct
io
n

le
ve
l

A
dj
uv

an
t

th
er
ap
y

P
ro
bl
em

s
D
ur
at
io
n

su
rg
er
y
to

lo
ca
l

re
cu
rr
en
ce

(m
on

th
s)

M
et
as
ta
tic

le
si
on

C
ur
re
nt

st
at
us

F
ol
lo
w
-

up (m
on

th
s)

1
42

/
M
al
e

L
ow

ba
ck

an
d
ri
gh

t
lo
w
er

ex
tr
em

ity
pa
in
,

ur
in
ar
y
in
co
nt
in
en
ce
,

L
es
eg
ue

te
st
,
po

si
tiv

e
on

th
e
ri
gh

t
si
de
,
no

re
sp
on

se
to

an
al

an
d

cr
em

as
te
ri
c
re
fl
ex
es

3
A
+
P

M
ar
gi
na
l

S
1

R
T
(t
ot
al

5,
80

0
cG

Y
)
+

C
hT

B
ow

el
an
d
bl
ad
de
r

dy
sf
un

ct
io
n,

lo
w
er

ex
tr
em

ity
m
us
cl
e

w
ea
kn

es
s

45
A
W
D

15
2

2
55

/
F
em

al
e
L
B
P
an
d
m
as
s

84
A
+
P

M
ar
gi
na
l

S
2

In
fe
ct
io
n,

bo
w
el

an
d

bl
ad
de
r
dy

sf
un

ct
io
n

N
E
D

9

3
78

/
F
em

al
e
L
B
P

9
P

M
ar
gi
na
l

S
2

R
T
(t
ot
al

5,
00

0
cG

Y
)

B
ow

el
an
d
bl
ad
de
r

dy
sf
un

ct
io
n

4
A
W
D

7

4
68

/
M
al
e

L
B
P,

ur
in
ar
y

in
co
nt
in
en
ce

12
In
op

er
ab
le

R
T
(t
ot
al

6,
00

0
cG

Y
)

B
ow

el
an
d
bl
ad
de
r

dy
sf
un

ct
io
n

L
un

g
A
W
D

48

5
43

/
M
al
e

L
B
P
an
d
m
as
s

3
P

In
tr
al
es
io
na
l
S
2

R
T
(t
ot
al

6,
00

0
cG

Y
),

C
hT

In
fe
ct
io
n

L
un

g,
le
ft
or
bi
t

(1
2
m
on

th
s
af
te
r

op
er
at
io
n)

D
ec
ea
se
d

34

6
44

/
F
em

al
e
L
B
P
an
d
lo
w
er

ex
tr
em

ity
m
us
cl
e

w
ea
kn

es
s

6
P

In
tr
al
es
io
na
l
S
2

R
T
(t
ot
al

5,
00

0
cG

Y
)

In
fe
ct
io
n

A
W
D

13
6

7
74

/
F
em

al
e
L
B
P
an
d
lo
w
er

ex
tr
em

ity
pa
re
st
he
si
a

24
In
op

er
ab
le

(d
ue

to
re
ct
al

in
va
si
on

)

R
T
(t
ot
al

6,
20

0
cG

Y
)

A
W
D

55

516



P
at
ie
nt

nu
m
be
r
A
ge
/

se
x

C
lin

ic
al

pr
es
en
ta
tio

n
D
ur
at
io
n

fr
om

in
iti
al

sy
m
pt
om

s
to

tim
e
of

di
ag
no

si
s

(m
on

th
s)

A
pp

ro
ac
h

S
ur
gi
ca
l

pr
oc
ed
ur
e

(e
xc
is
io
n)

B
on

e
re
se
ct
io
n

le
ve
l

A
dj
uv

an
t

th
er
ap
y

P
ro
bl
em

s
D
ur
at
io
n

su
rg
er
y
to

lo
ca
l

re
cu
rr
en
ce

(m
on

th
s)

M
et
as
ta
tic

le
si
on

C
ur
re
nt

st
at
us

F
ol
lo
w
-

up (m
on

th
s)

8
58

/
M
al
e

L
B
P
an
d
lo
w
er

ex
tr
em

ity
pa
in

48
P
(f
ir
st

op
er
at
io
n)

M
ar
gi
na
l

S
2

R
T
(t
ot
al

5,
60

0
cG

Y
)

L
ow

er
ex
tr
em

ity
m
us
cl
e
w
ea
kn

es
s,

bl
ad
de
r
dy

sf
un

ct
io
n,

in
fe
ct
io
n

15
(f
ir
st

re
cu
rr
en
ce
)
L
un

g
(7
8
m
on

th
s

af
te
r
op

er
at
io
n)

A
W
D

13
2

P
(s
ec
on

d
op

er
at
io
n)

M
ar
gi
na
l

S
1
(s
ec
on

d
op

er
at
io
n)

20
(s
ec
on

d
re
cu
rr
en
ce
)

A
+
P
(t
hi
rd

op
er
at
io
n)

M
ar
gi
na
l

T
ot
al

sa
cr
ec
to
m
y

(t
hi
rd

op
er
at
io
n)

18
(t
hi
rd

re
cu
rr
en
ce
)

9
43

/
M
al
e

L
B
P

16
P

M
ar
gi
na
l

S
2

R
T
(t
ot
al

5,
00

0
cG

Y
)

14
(f
ir
st

re
cu
rr
en
ce
)
L
un

g,
le
ft
fe
m
ur

(2
4
m
on

th
s
af
te
r

fi
rs
t
op

er
at
io
n)

A
W
D

38

P
(s
ec
on

d
op

er
at
io
n)

M
ar
gi
na
l

12
(s
ec
on
d

re
cu
rr
en
ce
)

10
60

/
M
al
e

L
ow

ba
ck

an
d

lo
w
er

ex
tr
em

ity
pa
in
,
ur
in
ar
y

in
co
nt
in
en
ce

20
In
op

er
ab
le

R
T
(t
ot
al

6,
00

0
C
G
Y
)

L
ow

er
ex
tr
em

ity
m
us
cl
e
w
ea
kn

es
s,

bl
ad
de
r

dy
sf
un

ct
io
n

L
un

g
D
ec
ea
se
d

28

11
56

/
M
al
e

L
B
P
an
d
lo
w
er

ex
tr
em

ity
pa
in

12
P
(f
ir
st

op
er
at
io
n)

In
tr
al
es
io
na
l

(f
ir
st

op
er
at
io
n)

S
1
(s
ec
on

d
op

er
at
io
n)

R
T
(t
ot
al

6,
20

0
cG

Y
)

L
ow

er
ex
tr
em

ity
m
us
cl
e
w
ea
kn

es
s

bl
ad
de
r

dy
sf
un

ct
io
n

18
A
W
D

74

A
+
P

(s
ec
on

d
op

er
at
io
n)

M
ar
gi
na
l

34
(a
ft
er

se
co
nd

op
er
at
io
n)

L
B
P
lo
w

ba
ck

pa
in
,
A
an
te
ri
or
,
P
po

st
er
io
r,
R
T
ra
di
ot
he
ra
py
,
C
ht

ch
em

ot
he
ra
py
,
A
W
D

al
iv
e
w
ith

di
se
as
e,

N
E
D

no
ev
id
en
ce

of
di
se
as
e

T
ab

le
1
(c
on

tin
ue
d)

517



posterior approach is also useful [17]. The posterior
approach is satisfactory for lesions at the third sacral
segment or further caudal. Combined anterior and posterior
exposure must be used for lesions that are located more
cranially [9, 12, 15, 18, 21, 23].

The extent of surgical resection plays a major role in
determining the length of the disease-free interval [14, 25].
Bergh et al. reported that in patients who received a wide
surgical excision, the recurrence rate was 17%, while in
patients who received intralesional or marginal resection
the recurrence rate was 81% [3]. Yonemoto et al.
emphasized that if gluteal invasion is present, the risk of
recurrence is higher, and therefore a wide posterior surgical
margin is important [24]. In our series, six out of eight
surgically treated patients had gluteal invasion and the
chordomas were large. A total of 12 operations were
performed in eight patients (nine marginal, three intrale-
sional). Of the nine marginal resections, eight were
followed by local recurrence (88.8%).

The risk of postoperative neurological deficits is related
to the number of sacrificed nerve roots [15]. The loss of the
S4 and S5 nerves is not associated with any significant
urinary or bowel problems [3]. All of these potential
consequences must be discussed with patients before
surgery. In our series, out of the five patients who had S1
and S2 nerve root damage, four had permanent sphincter
dysfunction postoperatively.

Transrectal biopsy is not recommended in chordomas due
to the risk of the rectal wall and presacral fascia becoming
contaminated with tumour cells. If transrectal biopsy is
performed, then the rectum must be resected during
chordoma surgery [13]. All of our patients received posterior
biopsies and the biopsy site was excised during surgery.

Radiotherapy after intralesional excision of chordomas
has been reported as ineffective in some studies [5, 20], but
other studies have reported that it can extend the time
interval to recurrence [16, 25]. In one of our patients with
inoperable chordoma, the patient’s complaints of pain and
paresthesia resolved during the course of radiotherapy. Of
the three patients who underwent intralesional excision,
local control was achieved in two by means of radiother-
apy. In our opinion adjuvant radiation therapy improves
local control and pain, but does not improve the chances of
cure in patients with subtotal resections.

Repeat operations are associated with higher morbidity
than initial operations because of extensive scarring and
difficulties in establishing tissue planes. For this reason, the
widest possible surgical margins should be achieved in the
first operation.

For long-term control of sacral chordomas, the superi-
ority of wide resection over subtotal or even marginal
intralesional resection is well known. For the patients in
our series, wide resection was not possible because the
tumours were very big, invading neighbouring tissues, and
most patients wanted their sacral nerve roots to be retained;
therefore, their disease could not be eradicated. Chordoma
is a locally aggressive but slow-growing tumour, so early
diagnosis and wide resection increase the chances of long-
term control.
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