Original Article

Treatment of Benign Giant Cell Tumours of Bone in Singapore

YW Lim, rresed (ortho), M Med (surg), MH T an,?rres (Edin & Glas)

Abstract

Introduction: Giant cell tumour (GCT) isadistinct neoplasm of undifferentiated cells. The
exact cell of originisunknown. Themultinucleated giant cellspresent ar eformed fromthefusion
of mononuclear cells. Giant cell tumour ismorecommon in Southeast AsiathanintheWest. The
incidence is about 20% compared to 4% to 5% in the West. Materials and Methods: Sixteen
patientswith giant cell tumour wer etr eated in theSingapor eGener al Hospital from 1993t02001.
Theaverage follow-up period was 64.4 months, with arange of 30 to 132 months. The average
age of the patientswas 33 years. The tumourswere divided into 3 groups. Thefirst group had
meticulouscur ettageand high-speed burringfollowed by methylmethacrylatecementation. The
second group had treatment similar tothefirst but in addition had an adjuvant treatment with
liquid nitrogen, hydrogen peroxideor phenol beforecementation of thecavity. Thethird group
had wideresection done. Therewere9in thefirst group, 5in thesecond group and 2in thethird
group. Thetumour swer egraded radiologically after themethod of Campanacci et al. All patients
wer e followed up clinically and radiologically. Of the 5 in the second treatment group, 1 had
phenol irrigation, 2 had cryotherapy and 2 had hydrogen peroxideirrigation intraoper atively.
Results: Therewasatotal of 5recurrences(31%). The 2-year recurrence-freesurvivor ship was
75% . The mean recurrence period was 21 months. Therewere no complicationslikefracture,
infection or thermal injurytotheskin. Therewasnopulmonary metastasisor mortality. Thefirst
group, who had curettage, high-speed burr and cementation, had 44% (4 out of 9) recurrence;
the second group, who had treatment like the first with additional adjuvant therapy, had no
recurrence; and the third, who had wide resection, had 50% (1 out of 2) recurrence. All the
recurrenceshad aCampanacci gradell or I11 tumour. Therewerenorecurrencesin thegroup
that wastreated with cur ettage, high-speed burr, adjuvant treatment and cementation. Conclu-
sion: Currettage, high-speed burring with added phenol/liquid nitrogen treatment and cemen-
tationisauseful and safemethod in thetr eatment of giant cell tumours. Theadvantagesinclude
alow recurrencerate, aswell asimmediate stabilisation allowing early mobilisation. Patients
who have Campanacci grade | tumour s have the highest chance of being disease-free after the
first operation.
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Introduction

Giant cell tumour (GCT) is a distinct neoplasm of
undifferentiated cells. The exact cell of originisunknown.
Themultinucleated giant cells present areformed from the
fusion of mononuclear cells. Giant cell tumour is more
commonin South East AsiathanintheWest. Theincidence
is about 20% compared to 4% to 5% in the West.1?

Peak incidenceisin thethird decade with 70% occurring

between 20 and 40 years of age. Thereisadlightly higher
femal e preponderance. Amongst these, 60% islocalised in
the knee. It has, however, widely divergent biological
behaviour. They are generally locally aggressive but few
can present with pulmonary metastasis® or may develop
osteosarcoma or fibrosarcoma.* The appropriate treatment
has been controversial. Adequate removal of the tumour
lowers the risk of recurrence.® However, the justification
for aggressive resections must be weighed against the fact
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that GCTsare benign. The treatment has generally ranged
from curettage alone, curettage with adjuvant therapy,
wide resection or amputation. Functional results after
curettage are more favourable compared to marginal or
wide resection, which carry poor functional outcome.®
However, curettage alone has a higher incidence of
recurrence (20%), while curettage with adjuvant therapy
has been shown to reduce the recurrence rate to less than
2%.78 The question raised is, what is adequate treatment?
This is a retrospective study to analyse the best possible
treatment outcome for such a tumour and its prognostic
factors.

Materials and M ethods

Two surgeonstreated 16 consecutive patients with giant
cell tumour from 1993 to 2001 in the Singapore General
Hospital. The data were retrospectively reviewed. The
tumours were divided into 3 groups. The first group had
meticulous curettage and high-speed burring followed by
methylmethacrylate cementation. The second group had
treatment similar to thefirst but in addition had an adjuvant
treatmentwithliquidnitrogen, hydrogen peroxideor phenol
before cementation of the cavity. Thethird group had wide
resection done. The tumours were graded radiologically
after the method of Campanacci et a® (Table 1). All
patients were followed up clinically and radiologically.

Table 1. Radiological Classification of Giant Cell Tumour of Bone

Campanacci Definition

Gradel Tumour associated with a well-defined margin and a
thin rim of mature bone.

Gradell Tumour is well-defined but has no radiopague rim.

Gradelll Tumour has fuzzy borders.

Table 2. Summary of Results

There were 16 patients with a mean age of 33 years
(range, 22 to 58). There were 9 females and 7 males. The
mean follow-up period was 64.4 months (range, 30
to 132).

Ninepatientshad GCT aroundtheknee, 3intheproximal
femur, 1 each in the elbow, distal radius, calcaneum and
sacrum. 62.5% (10) of the patients had Campanacci grade
[11 tumour, 25% (4) of the patients had grade Il and 12.5%
(2) had gradel (Table2). Thereweretwo gradel, two grade
Il and five grade Ill patients in treatment group 1. In
treatment group 2, there were one grade |1 and 4 grade 111
patients. In treatment group 3, there were one grade 11 and
one grade |11 patient. The treatment groups were divided
into three: 1) thosewho had curettage with high-speed burr
and cementation; 2) thosehad additional adjuvant treatment;
and 3) those who had wide resection. There were 56% (9)
inthefirst group, 31% (5) in the second group and 13% (2)
in the third group. Of the 5 in the second treatment group,
1 had phenal irrigation, 2 had cryotherapy and 2 had
hydrogen peroxide irrigation.

Results

Therewereatotal of 5recurrences (31%). Theoverall 2-
year recurrence-free survivorship was 75%. The mean
recurrence period from the time of diagnosis to operation
date was 21 months. There were no complications like
fracture, infection or thermal injury to the skin. There was
no pulmonary metastasisor mortality. Thefirst group who
had curettage, high-speed burr and cementation had 44%
(4out of 9) recurrence, thesecond groupwho had additional
adjuvant therapy had no recurrence. The third group who
had wide local resection had 50% (1 out of 2) recurrence.

There was no recurrence in the grade | group, 2 (50%)
recurrencesin the grade |1 group and 3 (30%) recurrences
in the grade I11 group.

No Age(y) Race Gender Campanacci  Treatment Site Recurrence* Follow-up (mo)
1 25 Chinese Male | 1 Rt calcaneum No 33
2 49 Chinese Female 1 2 Lt distal femur No 41
3 30 Chinese Female 1 3 Rt fibula No 94
4 29 Chinese Female 1 2 Lt prox tibia No 35
5 26 Malay Female 1 1 Sacrum No 30
6 44 Chinese Female Il 2 Rt prox tibia No 112
7 26 Chinese Female 1 1 Lt prox tibia Yes (46) 132
8 29 Chinese Female 1 1 Rt prox femur Yes (10) 69
9 22 Chinese Female Il 1 Lt prox femur Yes(13) 104
10 58 Chinese Female Il 3 Rt fibula Yes(7) 49
11 40 Chinese Male 1 1 Lt distal femur Yes(5) 40
12 31 Chinese Male | 1 Lt distal femur No 117
13 37 Chinese Male 1] 2 Rt distal femur No 42
14 32 Indian Male ] 2 Rt elbow No 36
15 23 Chinese Male 1 1 Left prox femur No 36
16 31 Chinese Male 1] 1 Lt upper tibia No 61

* Parentheses in the “recurrence” column refers to the period (in months) from first diagnosis to the operation date.
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Discussion

Giant cell tumour isachallenging surgical problem due
to its divergent biological behaviour. Curettage, high-
speed burring and cementation has been shown to be a
useful method in the treatment of giant cell tumours. It
offers a low recurrence rate, immediate stabilisation and
early radiological diagnosis of recurrence. The addition of
an adjuvant therapy likeliquid nitrogen or phenol seemsto
lower the risk of recurrence. In our series, there was no
recurrence in Group 2, where patients were treated with
curettage, high-speed burring, adjuvant treatment and
cementation. Therewasarecurrencerate of 44% in Group
1 patients who did not have additional adjuvant therapy.
Contrary to thisstudy, arecent study showed amuch lower
recurrencerateof about 10%in patientsreceivingtreatment
without adjuvant therapy.’® However, in ancther study,
patients receiving adjuvant therapy! with liquid nitrogen
and phenol showed 6.4%recurrence. Thismay beexplained
by the small cohort of patientsin that group, aswell asthe
different Campanacci grades within that group. Adjuvant
therapy, such asliquid nitrogen and phenol, asused in this
study, has been shown to be safe, without any obvious
complications. Most of therecurrences occur inthefirst 30
monthsafter theindex surgery.*®*?In our series, most of the
recurrences occurred within 24 months (4 out of 5). The
majority of our patients (88%) had the higher Campanacci
gradell or I11. Thismay also translate to the higher overall
recurrence rate of 31%.

Conclusion

Currettage, high-speed burring with added phenol/liquid
nitrogen treatment and cementation is a useful and safe
method in the treatment of giant cell tumours. The
advantagesincludealow recurrencerate (0% inour series),
as well as immediate stabilisation allowing early
mobilisation. Patients who have Campanacci grade |
tumours havethe highest chance of being disease-free after
the first operation (0% recurrence rate in our series). All
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patientsshouldbeclosely followedfor recurrence, especially
during the first 2 years, which is reflected by the overall
recurrence rate of 31%.
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