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ABSTRACT 
Giant Cell Tumours (GCT) of the Bone is one of the commoner primary bone tumours. Although considered a benign tumour, it does 
occasionally metastasize to the lungs. Treatment modalities vary according to the surgical staging and the site of the tumour. Treatment 
is further complicated when the tumour occurs in difficult locations like the sacrum. The paper includes a review of literature into 
treatment options and the presentation of 3 patients with sacral GCTs, one of which also has multiple pulmonary metastases from a 
"benign" giant cell tumour. 
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INTRODUCTION 
A lesion of bone, possibly a giant cell tumour was first de- 
scribed by Cooper and Travers in 1818 but it was not till a 

hundred years later that the name of Giant Cell Tumour was 

introduced by Bloodgood in 1919. Stewart in 1922 noticed the 
giant cells which he believed were derived from osteoclasts 
and proposed the name osteoclast sarcoma from which 
osteoclastoma was derived. Many lesions were confused with 
Giant Cell Tumour because of a similar radiographic picture 
and the histological presence of giant cells. Lesions previously 
confused with giant cell tumours included aneurysmal bone 
cysts, chondroblastomas, non -ossifying fibromas and 
hyperparathyroid bone lesions. Jaffe, Lichtenstein and Ponis 
in 1940 attempted to define what is to be regarded as a proper 
giant cell tumour. 

Giant Cell Tumours are widely regarded as benign tumours 
of bone with some unusual behavioural characteristics. It should 
be differentiated from giant cell sarcomas which are malignant 
and to be managed differently. Giant Cell Tumours differ from 
other benign tumours in that occasional metastases (usually to 

the lung) are seen. Contrary to other tumours which metastasize 
it has been found that patients with metastases in giant cell 
tumours still have good prognoses (Bertoni)t''. 

The clinical presentation (age, sex, location) of giant cell 
tumours with pulmonary metastases was similar to that of or- 
dinary giant cell tumours. The histology of the primary lesion 
in patients with metastases was identical to cases that did not 
metastasize. In fact, benign giant cell tumour of bone remains 
a difficult and challenging management problem because there 

are no absolute clinical, radiographic or histologic parameters 

that accurately predict the tendency of any single lesion to 

recur or metastasize. 
The mainstay of treatment is surgeryt') but the surgeon is 

often faced with the dilemma of joint preservation following 
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surgical excision as it is the tendency of this tumour to occur 
peri-articularly. Surgical management is also complicated when 

the occurrence of the tumour is in the spine (8%)9t. Enneking's 
surgical staging is helpful in planning the initial surgical treat- 
ment (see Table I)(°). The ideal aim of management is to eradi- 
cate the tumour and preserve the joint. Table I also shows the 
frequency which Giant Cell Tumours present as Stage I, 2 or 

3 tumours. Preservation of the joint usually implies a currettage 
procedure and this gives different recurrence rates when ap- 

plied to the various stages of presentation. A Stage 1 tumour 
when curretted gives a less than 10% recurrence rate and a 

Stage 3 tumour a 60-70% recurrence rate (see Table Il). Fortu- 
nately surgical adjuncts are available which wilt half the recur- 
rence rates. They may be divided into thermal eg liquid nitro- 
gen, bone cement or chemical eg phenol. 

Table I - Enneking's Surgical Staging of Benign 
Tumours As Applied To Giant Cell Tumours Of Bone. 

Stage 1 : Inactive Lesion 

Stage 2: Active Lesion but contained 
within bone. 

Stage 3: Aggressive Lesion extending 
outside bony confines. 

Stage 1 

Stage 2: 

Stage 3: 

00% of GCTs) 

(60% of GCTs) 

(30% of GCTs) 

Table II - Results After Treatment 
With Currettage Alone. 

10% Recurrence Rate 

30% Recurrence Rate 

60-70% Recurrence Rate 

Adding an adjuvant halves the recurrent rate. 

Radiation therapy is a secondary method of treatment and 

has its major role in the treatment of giant cell tumours of the 

spine that are not amenable to complete surgical resection tlr. 
With this background on the difficult problems one can 

face with giant cell tumours, we wish to present the manage- 

ment of 3 cases of giant cell tumours in a difficult location, the 

sacrum. One of the patients liad multiple pulmonary metastases 

at the time of diagnosis. These patients were treated in our 
Department from 1989 and have between 12 - 24 months of 
follow-up. 

CASE REPORTS 

Case 1: 

This was a 31 -year -old female presenting with low back pain 
with right sciatica for 1.5 years. She was found to have a 



Fig la - Case I Sacral radiograph showing a radioluscent 
lesion destroying the body of the sacrum and the 

adjacent right ilium 
s f - 

Fig lb - CT Scan of the sacrum showing a Stage 3 tum- 
our destroying the right side of the sacral vertebra, the 

adjacent ilium and extension into the presacral soft tissues. 

s 

limited straight leg raising test. Plain X-rays showed a destruc- 

tive lesion in the right side of the body of the upper 3 sacral 

vertebra with extension across the sacra -iliac joint to the right 

ilium as well as to the LS vertebral body (Pig la). Staging 

studies included chest X-rays. blood biochemist t' . C'I Scan of 

the lumbo-sacral region and the lungs. a MR1 Sean of the 

lesion and ang iography. Blood biochemistry was normal as 

was the chest X-ray. The imaging studies showed the anatomi- 

cal extent of the lesion which had a large presacral soft tissue. 

component as well as involving the sacral nerve toots within 
the spinal canal (Fig lb, Fig lc). CT Scan of the lungs showed 

multiple bilateral pulmonary lesions (Fig Id). 
The staging .studies were followed by an ineisional biopsy 

of the sacral lesion and a fine needle aspiration biopsy of the 

pulmonary lesion both of which showed a giant cell tumour. 

(This makes the lesion a Stage 3 tumour). She underwent a 
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Fig lc - Axial MRI showing the soft tissue extension 

of the sacra( tumour 
roc -'d et_-NV 

Fig Id - CT Scan of the lungs showing multiple metastatic 

r 
lesions in the right tun 

Nw 

4 

Fig le - Pelvic radiograph following currettage of the 
pelvic tumour with bone grafting of the bony defect 

currettage and bone grafting procedure via a transperii oneal 

approach. No adjuvant therapy was used (Fig le). She was 

later referred for a thoracotonty to attempt to remove the pul- 
monary lesions. This was abandoned because of the nomernos 

lesions encountered. She was then placed on chemotherapy 

with 6 courses of epirubicin and cis -platinum. Twelve months 



Fig If - CT Scan demonstrating a recurrent lesion in the Fig 21) - Case 2 CT Scan showing the extent of tumour 
ilium associated with a para -psoas soft tissue lesion Within the sacrum and displacement of the dura 

Fig tat - Case 2 Pelvic radiograph showing the destruction 
of the upper sacrum with the adjacent LS 

vertebrae and left ilium 

after her curettage procedure, an enlarging lesion was noted 
in the right ilium. Repeated staging studies were indicative of 
a recurrence in the ilium with a para -psoas extension (Fig In. 
Following an incisional biopsy which confirmed the presence 
of giant cell tumour. she had a wide psoas excision with an 

extended cutrett tge procedure to the ilium and sacrum supple- 
mented by liquid nitrogen instillation and allograft bone graft- 
ing. She is also being considered for adjunctive radiation therapy 
to reduce the likelihood of local recurrence. There has been 110 

progression of her metastatic lung lesions on re -staging stud- 
ies. 

Case 2: 

This was a 31 -year -old male pilot who presented with a wors- 
ening long standing back pain associated with lets sciatica. Ile 
had a limited straight leg raising test but no neurological defi- 
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Fig 2c - Pelvic radiograph following curretage of the 
tumour, liquid Nt installation and bone grafting 

cits. Repeat X-rays showed a destructive lesion affecting the 
left side of the upper sacral vertebra (Fig 2a). Staging studies 
included CT Scans (Fig 2h). Bone Scan and angiography. tNee- 

dle Biopsy showed a giant cell tumour. Surgery first involved 
ligation of the internal iliac vessels via a retroperitoneal ap- 
proach followed by a posterior approach to the sacrum. The 
tumour was curvetted out and the sacral nerve toots dissected 
free. Liquid nitrogen was used with 3 freeze -thaw cycles. This 
was followed by bone grafting with autogenous and allograft 
cancellous bone (Fig 2c). 

Ile made a good recovery with mild hyposthesia over the 

left leg and foot. An additional bone grafting procedure to 

augment the bone fusion was necessary as well as a biopsy of 
a suspicious area on re -staging studies which was negative for 
tumour. Thus, he remains disease -free 2 years following sur- 

gery and has returned to flying. 



Fig 3a - Case 3 Iumbo-sacral radiograph showing upper 
sacral destruction of the tumour 

Case 3: 

This was a 17 -year -old Malaysian female who presented with 

gait abnormality and right thigh tightness. She had a X-ray 

clone in her home town which showed a sacral tumour (Fig 
3a). Following biopsy, a diagnosis of GCT versus Anoup'smal 
Bone Cyst was made. She was then referred here for treat- 
ment. Examination revealed no neurological deficits. CT Scan 

and MR1 Scan showed invotvenhent of the entire upper sacral 
vertebra (Fig 3b). CT chest was normal. Following pre -opera- 
tive embol isation of the feeding vessels, a transperitoneal ap- 

proach was used to currette out the tumour. The upper sacral 
nerve roots were dissected out from the tumour. Liquid nitro- 
gen was used as an adjuvant. 

Autogenous and allograft bone were used to fill the bony 
defect (Fig 3c). Post -operatively, she had transient bowel and 

bladder dysfunction tilt the time of her discharge from hospital 

3 weeks later. She had a wound haematoma requiring surgical 
evacuation. She also had superficial skin necrosis as a result of 
thermal insult from the liquid nitrogen. She is being followed 

up by her local physician and has apparently recovered 
sph ineteríc function and is disease -free 2 years following sur- 

gery. 

DISCUSSION 
The surgeon treating giant cell tumours of the sacrum is faced 
with the following problems: 
t. Establishing the diagnosis, 
2. Complete removal of the tumour, 
3. Protection/preservation of the sacral nerve roots and 

sphincteric function, 
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4. Stabilization of the vertebral column. 

Establishing the diagnosis 
Although the sacrum can be affected by almost any tumour. 

the common lesions to rule out would be giant cell tumour, 
chordomas, aneurysmal bone cysts, myelomas, bone sarcomas 
and secondaries to the boner'. Proper staging studies should be 

Fig 3b- Sagittal MRI of Case 3 showing the large presacral 
extension of the tumour 

performed following clinical evaluation as the methods of treat- 
ment vary tremendously. Minimal investigations would include 
plain radiographs, chest X-rays, bone scans, CT Scans and 

blood biochemistry to ride out hyperparathytoid disorders and 

myetoma. C'I' Scan may be done with bowel contrast to delin- 
eate the position of the tumour with respect to the rectosigmoicl 

colon. Of late, the MRI Scan has been used with increasing 
effectiveness in visualizing the soft tissue extension of the 

tumour. A needle biopsy under X-ray/CT control is useful, 
failing which a carefully planned incisional biopsy is performed. 
It should be the aim of the surgeon to excise the biopsy scar 
during the definitive surgery, hence the need of planning the 

biopsy portal"' 

Complete Removal of the tumour and preservation of the 

sacral nerve function 
It is the fundamental aim of surgery to achieve the former 
while trying to satisfy the tatter. 

Most authors feel that whenever surgical removal of a GCT 
is possible, it is the method of choice. As to the method, ie 

resection vs curetting, Eckardt summed up current thinking 

by saying that the bad reputation of curettage is undeserved 
and arose because of the indiscriminate application of this 
technique to lesions irrespective of their surgical stage. Good 
results may be expected when applied to Stage I or 2 lesions. 

Repetitive freezes with liquid nitrogen, though resulting in a 

lower recurrence rate, carry with them a not insignificant risk 

of local complications. However, Malawer had low Iocal com- 



Fig 3c - Lumbosacral radiograph following currettage of 
the lesion. liquid N_ instillation and bone grafting 

- 
plicai ions in paediatric patients with hone tumours treated with 
liquid nitrogen and he attributed it partly to careful attention to 
the technique of freezing' 

Stoner and Gunterlerg have studied patients with radical 
surgery for tumours with resection of various sacral nenc roots. 
Their conclusion was that one can sacrifice all sacral nerve 
mots unilaterally and still preserve sphinctcric function. Bilat- 
eral sacrifice of the 54 and S5 roots will also allow sphinctcric 
function to he presetved.".mn 

Stever and Gunterperg have also studied pelvic strength 
following sacral amputations and found the amputation through 
the SI canal weakens the posterior arch of the pelvis by 1/3 

while amputation above the SI root canal weakens the arch by 
1/2. There is. however. sufficient strength for normal load bear- 
ing even after such an)putations1L2'. 

While such studies arc available to guide surgeons. in our 
3 patients with giant cell tumours. the extent of the tumour 
meant sacrifice of sphincteric innervation if surgical resection 
was performed. Moreover- in one patient. the presence of mul- 
tiple metastases indicated a more conservative approach. Thus. 
lije two patients with a localized rumour had currettage with 
liquid nitrogen treatment and remain disease -free. As GCTs 
arc very vascular ttmours. it is often prudent to either emliolize 
the feeding vessels or to ligaie the internal iliac vessels prior to 
surgical currettage of the lesions. 

An alternative font of treatment is the use of radiation 
therapy in tumours that are not amenable to complete surgical 
resection. Proponents for radiation therapy quoit excellent re- 
sults with better than 85'k local tumour control using nidiat ion 
therapy alone'. 

Oder authors recommend radiation therapy as a post -op- 
erative adjuvant (Filers. Sung. Scider. 

The opponents of radiation therapy will cite the risk of 
sarcomatous ira nsfon nation following therapeutic doses of ra- 
diation (Senegas. Rock. Krebsy" "". Such radiation induces 
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sarcomas that are alma% uniformly fatal. 11 is probably lest to 
utHim radiation therapy on a cake -to -case basis taking into 
account the patient's extent of disease. tumour biological be- 
haviour. age group and personal wishes based upon informed 
consent. 

Finally. the rare case of giant cell tumour presenting with 
pulmonary metastases remains a difficult management prob- 
lem. Bermani reviewed 39 cases of GCT with lung metastases 
from world literature and concluded that there is a better than 
85% survival rate after an average of 8.2 years follow-up". 
Patients were treated with various combinations of 
Qwracotomies. chenlothcnlpy and radiation therapy. It was rec- 
ommended that lesions. if amenable. be treated surgically. 

The histology yields no clues as to why sonic Giant Cell 
Tumours metastasize while others do not as the histology of the 
lesions that metastasize are identical to lesions that do not 
metastasize'^b. While chemotherapy is of no proven benefit to 
the bony lesions of GCT"'. ils efficacy in patients with pulmo- 
nary metastases is loo occasional to be more than anecdotal. 

CONCLUSION 
GCT is an enigmatic disease with a wide variation in presenta- 
tion. Its classification as a benign tumour is sometimes mud. 
riled by muliicentric presentations or the occasional metasta- 
sis. Its management thus requires the surgeon to consider sev- 
eral treatment options in dealing with the tumour. 

Although our series is small. our patients all had a loge 
presacral soft tissue component. extensive involvement of the 

sacrum the adjacent ilium and in two patients the 1.5 vertebral 
body. This makes wide resection and the subsequent recon- 
struction very difficult. Our limited experience suggests that 
the use of currettage and adjunctive liquid nitrogen therapy 
can be considered as an alternative modality of treaimcm to 
wide resection surgery in the treatment of giant cell tumours 
of the sacrum. 
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