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Transarticular invasion of iliopelvic sarcomas

into the sacrum

Radiological analysis of 47 cases

Toshifumi Ozaki', Norbert Lindner!, Axel Hillmann', Thomas Link2 and

Winfried Winkelmann!

Joint cartilage functions as a barrier against the ex-
tension of bone tumors. However, transarticular in-
vasion by iliopelvic sarcomas across the sacroiliac
(81) joints into the sacrum sometimes occurs. We
made a radiological analysis (CT and/or MRI) of 47

bone sarcomas which originated in the ilium and ex-
tended nearly to the Sl joint. 8 of 17 chondrosarco-
mas and 3 of 30 other sarcomas (2 of 23 Ewing’s sar-
comas and 1 of 7 osteosarcomas) invaded the
sacrum through the Sl joint.
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Although intraarticular invasion of bone sarcomas is
sometimes reported (Simon and Hecht 1982, Sato et
al. 1993), the frequency of transarticular infiltration
by pelvic sarcomas is unknown. We analyzed the fre-
quency and characteristics of the transarticular sacral
invasion by iliopelvic sarcomas.

Patients and methods

We treated 38 chondrosarcomas, 29 Ewing’s sarco-
mas, and 7 osteosarcomas of the pelvis between 1991
and 1995. All patients underwent surgical resection of
the tumors. Plain radiographs were available in all pa-
tients, CT in 69 patients, and MRI in 70 patients. Tu-
mor site and sacral invasion were evaluated before
any preoperative treatment with radio- or chemother-
apy. The site where the tumor originated was defined
as the most severely affected portion of the pelvis.
Out of 38 chondrosarcomas, 19 originated in the ili-
um, 12 in the acetabulum, and 7 in the pubis or ischi-
um. In this study, 17 of the iliac chondrosarcomas
were included, 2 in the lateral part of the ilium were
excluded. Of the 29 Ewing’s sarcomas, 24 originated
in the ilium, 1 was located at the lateral side of the
pelvic wing and was excluded. Thus 23 cases were
included. All 7 osteosarcomas originated in the ilium
and were included. In this way, we selected 17 chon-
drosarcomas, 23 Ewing’s sarcomas, and 7 osteosarco-
mas which originated in the ilium and infiltrated close
to the sacroiliac (SI) joint. All cases had been exam-

ined by CT (3) or MRI (4) or by both (40). The aver-
age age of the patients was 30 (7-76) years. The grad-
ing of sarcomas was done according to Enneking et
al. (1980). There were 6 low-grade intracompartmen-
tal (IA) and 1 low-grade extracompartmental (IB)
chondrosarcomas. There were 1 high-grade intracom-
partmental (IIA) and 9 high-grade extracompartmen-
tal (IIB) chondrosarcomas. All 23 Ewing’s sarcomas
had been stage IIB. All 7 osteosarcomas were high-
grade lesions; 1 intracompartmental (I1A) and 6 extra-
compartmental (IIB).

We defined the transarticular infiltration as an
involvement of the opposing bones of the joint
according to Abdeiwahab et al. (1991); the cartilage
and bone on the opposite side of the joint is invaded
by the tumor from the other side, according to the
findings on CT and/or MR images. All patients under-
went surgery, and tumor infiltration was identified
histologically in all cases but one with Ewing’s sarco-
ma. In this case, radiologic findings were convincing
and the histologic absence of tumor most probably
was explained by the preoperative radiation and
chemotherapy.

Resuits

8 of 17 cases of chondrosarcomas, 2 of 23 Ewing’s
sarcomas, and 1 of 7 osteosarcomas invaded the
sacrum through the SI joint. 1 Ewing’s sarcoma in-
vaded the sacrum not through the joints but extraskel-
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Sacral invasion by iliopelvic sarcomas

Value n Sacral invasion  P-value 2
+ -
Diagnoses
Chondrosarcoma 17 8 9
Ewing's sarcoma 0.004
or osteosarcoma 30 3 27
Grade
Low 7 1 6 05
High 40 10 30 ’
Extraskeletal protrusion
+ 39 10 29 0.4
- 8 1 7 :

a chi-square test

etally. The infiltration rate of chondrosarcomas was
significantly higher than that of osteosarcomas or
Ewing’s sarcomas (Table).

1 of 7 stage I chondrosarcomas and 7 of 10 stage II
chondrosarcomas invaded the sacrum (p = 0.05, chi-
square test). If all tumors were analyzed together in-
cluding osteosarcomas and Ewing’s sarcomas, 1 of 7
stage I (low-grade) lesions and 10 of 40 stage II (high-
grade) lesions invaded the sacrum (not significant).

Discussion

False-positive MR-findings of tumors invading a
joint have been reported (Schima et al. 1994). In this
study, however, we used a strict definition of joint in-
vasion requiring that the cartilage and bone of both
sides of the joint were invaded by the tumor. Further-
more, in all but 1 case, transarticular spread of the tu-
mor was verified by the histologic examination.
There is probably no room for including the false-
positive cases of transarticular invasion. There are
several reports on sarcomas with SI joint invasion
(Zatsepin 1981, Shirkhoda et al. 1984, Buirski et al.
1986, Abdelwahab et al. 1991, Adelman et al. 1991).
However, most of them comprise small series of cases
that lack radiological and histological information
and the exact rate of SI joint infiltration of pelvic tu-
mors is unknown. According to the radiological re-
port by Abdelwahab et al. (1991), sacral invasion has
been eported in only 11 iliopelvic sarcomas: 6 chond-
rosarcomas, 1 osteosarcoma, and 1 Ewing’s sarcoma.
We found transarticular invasion through the SI
joint in 11/47 of the iliopelvic sarcomas, mainly in
chondrosarcomas. The higher sacral infiltration rate
in chondrosarcoma than in Ewing’s sarcoma or os-
teosarcoma of the ilium has not been explained. This
phenomenon may be related to two factors. First, the

age of the patients influences the sacral invasion of
sarcomas. Starting in the fourth decade, arthrotic
changes occur in the SI joints (Sahin 1930). With ad-
vancing age, bony ankylosis develops, allowing tu-
mors to cross the joint. Above the age of 50 years,
more than half of the SI joints are ankylotic (Sahin
1930).

Secondly, the character of the tumor and the pattern
of the extension may also influence the SI joint inva-
sion. There are no objective data on the hardness of
chondrosarcoma, Ewing’s sarcoma, or osteosarcoma.
However, conventional chondrosarcoma produces ex-
tracellular chondroid matrix and is subjectively hard.
Ewing’s sarcoma is mainly composed of tumor cells
with very little extracellular stroma and has a soft
consistency (Dahlin and Unni 1986). Chondrosar-
coma grows slowly without symptoms, expands into
the bone and finally penetrates the cortex (Huvos
1991). Thus chondrosarcoma could destroy bones and
penetrate through the joint cartilage. On the other
hand, Ewing’s sarcoma grows very fast along the hav-
ersian canals, without complete destruction of the
bone, producing diffuse porosity of the cortical bone
(Campanacci 1990); it seems to have little potential to
penetrate and destroy joints or cartilage.
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