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ABSTRACT

Purpose: To evaluate the different surgical techniques
used in the treatment of giant cell tumor of bone and their
effect on the rate of local recurrence.

Patients and Methods: Thisis a prospective study of
fifty-two patients with giant cell tumor (GCT) of the bones
treated at the National Cancer Institute, Cairo University
between 1998 and 2002. All patients were evaluated by
clinical examination, plain X-ray, CT scan and MRI (in
some cases). Biopsy was taken in all cases to confirm the
diagnosis and to define the grade of the tumor. All patients
underwent surgical treatment including curettage, curettage
combined with cryosurgery and bone cement or bone
graft, bone resection and amputation. Selection of the
surgical technique was based on site and size of the lesion,
soft tissue involvement (intra- or extra-compartmental),
tumor grade and if recurrent or not. Patients were followed-
up for a minimum of twenty-four months.

Results: Out of 52 patients 14 patients were males
and 38 patients were females, (male to female ratio was
(1: 2.7). The age of our patients ranged from 13 to 71
years, with amean age of 32.9 years. Based on Enneking's
staging system, 40 patients (77%) were stage | A, 9 patients
(17%) were stage IB & 3 were stage |1B. Histopathol ogical
examination of all cases revealed giant cell tumor of
borderline malignancy. Curettage alone was done in 4
patients, curettage and bone cement in 7 patients, curettage,
cryosurgery and bone graft in 4 patients, curettage, cryo-
surgery and bone cement in 18 patients, resection in 16
patients and amputation in 3 patients. There were no
mortalities among our cases. Local recurrence was highest
in cases treated with curettage only (50%), lowest in cases
treated with curettage and cryosurgery with bone cement
(16.6%).

Conclusion: The main primary treatment of GCT is
surgery; the type of which depends on preoperative eval-
uation, which includes clinical evaluation that involves
the site and size of the tumor in relation to surrounding
structures, together with plain X-ray, CT scan and/or MRI
as indicated, and tissue biopsy to define tumor grade.

Curettage aloneresultsin high rate of local recurrence.
On the other hand, curettage and adjuvant cryosurgery
using bone cement or bone grafts give low rate of local
recurrence. Resection is recommended for stages IB and
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I1B, extremely large lesions, and in cases where resection
resultsin no significant morbidity as proximal fibula and
flat bones. Amputation is preserved for massive recurrences
and malignant transformation.
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INTRODUCTION

Giant cell tumor of bones is an unusual
neoplasm that accounts for 4% of all primary
tumors of bone, and it represent about (10%)
of malignant primary bone tumors with it's
different grades from borderline to high grade
malignancy. Usually, the age of patients ranges
from 20 to 55 years, and the peak age incidence
isin the third decade of life, with slight female
predominance (1.2:1) [1].

It is alocally aggressive tumor which in-
volves the ends of long bones in skeletally
mature individuals in more than 80% of cases,
and 75% of them occur around the knee joint.
Less frequently, giant cell tumors occur in the
vertebrae (2-5%) and in the sacrum 10% [2].

The common clinical symptoms are pain
related to affected bone, swelling, and decreased
range of movement in adjacent joint [3,4].

The diagnosis of giant cell tumor of bones
depends mainly on clinical and radiological
examination (plain X-ray, and CT scan) on the
site of the lesion.

Preoperative biopsy should be taken to con-
firm the diagnosis and to define the grade of
the malignancy [3].

The staging system adopted by Enneking in
1986 [5] is used for staging of GCT. It depends
on tumor grade (G), location of tumor whether
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intra-compartmental or extra-compartmental

(T) and presence or absence of metastases (M).

According to this classification there are three

stages:

1- Stage IA (G1, T1, Mo), low grade intra-
compartmental without metastases.

2- Stage IB (G1, T2, Mo), low grade extra-
compartmental without metastases.

3- Stage 1A (G2, T1, Mo), high grade intra-
compartmental without metastases.

4- Stage |11B (G2, T2, Mo), high grade extra-
compartmental without metastases.

5- Stage Il1A (Glor G2, T1, and M1); low or
high grade intra-compartmental with
metastases.

6- Stage I11B (Glor G2, T2, M1), low or high
grade extra-compartmental with metastases.

Surgery is the main treatment modality for
giant cell tumors of bone and includes curettage
alone, curettage combined with adjuvant therapy
(cryosurgery and bone cement or bone graft),
bone resection and amputation [1,3].

Curettage is more extensively used now than
before, using both mechanical curettage and
mechanical burr. This technique resultsin de-
crease in local recurrence rate to 15%-25% [6].

Cryosurgery has been utilized more success-
fully for giant cell tumors than for any other
type of bone tumor because it decreases the
local recurrence rate compared to results of
curettage alone and also there is no risk of
sarcomatous change [7].

Giant cell tumor is not radio-resistant as it
was previously believed. It isreported by many
authors that thereis local control of 75%-85%.
Many authors recommend megavoltage radia-
tion as areasonable alternative to complex and
difficult surgery, especially in areas where sur-
gery is not accessible or in patients with high
risk for surgery [8,9].

The aim of this study is to evaluate the
different surgical modalities used in the treat-
ment of giant cell tumor of bones and their
effect on local control of the disease.

PATIENTSAND METHODS

The study population consisted of 52 patients
with giant cell tumor of bone treated in the
surgical department of the National Cancer
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Institute, Cairo University, during the period
from 1998 to 2002.

After complete general and local examina-
tion, the following investigations were done for
all patients:

 Routine pre-operative laboratory investigations
(complete blood count, liver function tests,
kidney function tests, fasting blood sugar and
coagulation profile).

e Plain chest x-ray, local plain x-ray and CT
scan on the site of the lesion and magnetic
resonance imaging (MRI), if needed.

* Preoperative biopsy was done for all patients
to confirm the diagnosis and to define the
grade of malignancy.

Enneking's staging system was used for
staging of our patients.

Different treatment modalities were used
including curettage alone, curettage combined
with adjuvant therapy (cryosurgery and bone
cement), and resection and amputation. Selec-
tion of the surgical technique was based on the
site and size of the lesion, soft tissue involve-
ment (intra- or extra-compartmental), tumor
grade and if recurrent or not.

Surgical technique for curettage and curettage
with cryosurgery:

A pneumatic tourniquet was used in limb
lesions of distal to middle third of humerus and
femur to decrease bleeding and to prevent blood
from acting as a thermal barrier when cryosur-
gery was performed.

After exposure of the involved bone and
soft tissues, a cortical window the size of the
longest longitudinal dimension of the tumor is
made, large enough to expose the entire tumor
to reduce the stress rising effect. All gross
tumors were removed with hand curettes. In
some cases, high speed burr drilling was used
if there was doubt regarding removal of the
tumor of the inner reactive shell. If cryosurgery
was to be done before introduction of liquid
nitrogen, bony perforations were identified and
sealed, and the surrounding skin, soft tissues
and neurovascular bundles were protected and
shielded using gauze soaked with saline and
large skin flaps were retracted.

The direct pour technique as described by
Marcove 1978 [7] is still used-up till now and
it was performed in our cases. Liquid nitrogen
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(-196°C) was poured through a stainless steel
funnel into the tumor cavity. The surrounding
soft tissues were irrigated with warm normal
saline to avoid thermal injury. Two freeze and
thaw cycles were administered, each cycle | ast-
ing 1 to 2 minutes and spontaneous thaw was
allowed to occur for 3 to 5 minutes. After evap-
oration, the cavity was irrigated with normal
saline and good haemostasis was ensured.

Surgical technique of curettage and bone cement
or bone graft:

After all the tumor had been removed as
previously described, the cavity was irrigated
thoroughly with water and with hydrogen per-
oxide. The cavity was then filled with polyme-
thylmethacrylate bone cement or a suitable bone
graft from theiliac crest.

Wide local resection depends on the site of
the tumor (intra-compartmental resection) and
was performed in cases where resection was
indicated. This en bloc resection included the
entire lesion with the reactive zone and a cuff
of normal tissue to ensure a good safety margin.

Amputation was reserved for massive recur-
rence and malignant transformation.

Follow-up was done for 24 months postop-
eratively by clinical examination, local plain
X-ray and CT scan to detect local recurrence.

RESULTS

The age of our patients ranged from 13 to
71 years, with a mean age of 32.9 years. Four-
teen patients were males and 38 patients were
females, (maleto femaleratio was (1: 2.7). Fig.
(1) shows age and sex distribution among cases
with GCT.

In our patients, a higher frequency of distal
femur affection was present, representing 13
out of 52 patients (25%) followed by proximal
tibiaand distal radius with afrequency of 13%
and 7% respectively. Rarely affected sites in-
cluded proximal radius, clavicle, scapula, iliac
bone, pubic bone and maxilla, one case each
(2% of cases). The anatomic distribution of the
tumor is shown in table (1).

Based on Enneking staging system, 40 pa-
tients (77%) were stage |A, 9 patients (17%)
were stage IB and 3 were stage 11B (Fig. 2).
Histopathol ogical examination of all cases re-
vealed giant cell tumor of borderline malignancy.
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In our study, different treatment modalities
were adopted. Curettage alone was done in 4
patients while curettage and adjuvant therapy
was carried out in 29 patients (Table 2). Of the
latter, curettage, cryosurgery and bone cement
were done in 18 patients (Fig. 3), curettage and
bone cement in 7 patients (Fig. 4) and curettage
and cryosurgery and bone graft in 4 patients.
Resection was performed in 16 patients (Fig.
5). Amputation was done in 3 patients with
massive recurrent lesions at the upper end of
tibia, lower end of femur and proximal end of
radius (Table 3).

The recurrence rate according to each site
and treatment modality during the first year of
follow-up islisted in table (4). As shown, local
recurrence occurred in the two patients with
metatarsal and pubic bone GCT where the treat-
ment modality was curettage alone. On the other
hand, the lowest rate of recurrence wasin pa-
tientswith distal femur affection who did receive
adjuvant treatment in the form of curettage and
cryosurgery.

Table (1): Distribution of cases with GCT according to
the site.

Site No.

Distal femur
Proximal tibia
Distal radius
Humerus
Lower tibia
Vertebrae
Sacrum
Proximal fibula
Distal ulna

M etacarpal
Metatarsal
Proximal radius
Clavicle
Scapula

Iliac bone
Pubic bone
Maxilla

Total

Percentage
25

19
13

=
w

PRRRPRRERRPRPENNNNNANE
NNRNNNNNNDEDADMDN

a1
N

100

Table (2): Distribution of cases with GCT according to
treatment modality.

No.

Treatment Modality of cases Percentage
Curettage 4 7.7
Curettage-bone cement 7 13.4
Curettage-cryosurgery-bone cement 18 34.6
Curettage-cryosurgery-bone graft 4 7.7
Resection 16 30.8
Amputation 3 5.8
Total 52 100
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Table (3): Surgical technique for each site in GCT patients.

Site Curettage Cg;?;tgrﬂe“ c%/lgstutrggere;/- cg/lgsjetuﬁg%(r’ly- Resection Amputation T’\cl)gal
cement bone graft :

Proximal tibia 2 5 2 1 10
Distal femur 3 7 1 1 1 13
Distal radius 1 2 2 2 7
Humerus 1 1 1 1 4
Lower Tibia 2 2
Metacarpal 1 1
M etatarsal 1 1
Vertebrae 2 2
Sacrum 2 2
Proximal fibula 2 2
Distal ulna 2 2
Proximal radius 1 2
Clavicle 1 1
Scapula 1 1
Iliac bone 1 1
Pubic bone 1 1
Maxilla 1 1
Total 4 7 18 4 16 3 52

Table (4): Recurrence rate in 24 months follow-up according to each site and treatment modality among cases with GCT.

Curettage- Curettage-
cryosurgery-  cryosurgery-  Resection  Amputation
cement bone graft

Curettage-

Site Total LR  Curettage cement

Proximal tibia 10 3 1 1 1
Distal femur 1 2 1
Distal radius 2 1 1

Humerus
Lower femur
Metacarpal
Metatarsal
Vertebrae
Sacrum
Proximal fibula
Distal ulna
Proximal radius
Clavicle
Scapula

Iliac bone
Pubic bone
Maxilla

=
N
w

P R R R RRPNMNNMNNERERNDASSN

Total

a1
N

11 2 3 3 1 2

LR : Local recurrence
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Fig. (1): Age and sex distribution among cases with GCT. Fig. (2): Distribution of cases with GCT according to the
stage.

Fig. (3-A): Pre-operative MRI for a patient with GCT Fig. (3-B): Post-operative plain x-ray for the same patient
upper tibia. after curettage, cryosurgery and bone cement.

Fig. (4-A): Pre-operative MRI for a patient with GCT Fig. (4-B): Post-operative plain x-ray for the same patient
lower femur. after curettage, cryosurgery and bone graft
(using bone chips from the iliac crest).
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Fig. (5-A): Photograph for GCT Lower end of ulna.

Fig. (5-B): Plain x-ray lower end of ulna.

Fig. (5-C): Specimen after resection.
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DISCUSSION

Difficultiesin local control of GCT of bones
aswell ashigh rate of local recurrence following
initial surgery have led the investigators to use
different surgical modalities for the treatment
of GCT according to stage of the disease aiming
at decreasing the rate of local recurrence with
good functional and cosmetic results [10].

The use of physical adjuvants as cryosurgery
and phenol in combination with curettage to-
gether with the use of bone cement and bone
grafts to preserve shape and strength of the
bone helps to achieve good results and limits
the indications of resection and amputation.
Bone cement compared to bone graft provides
immediate support and allows for intensive
curettage even of large tumors [11].

Cryosurgery extends the margin of simple
curettage, making it biologically equivalent to
wide intra-compartmental resection. Cryosur-
gery entails using a wide excision in situ but
without the morbidity of en bloc resection and
the need to sacrifice the joint with low rate of
local recurrence [7,12]. Corticocancellous grafts
are required to strengthen the subcortical bone;
whereas fibular struts reconstitute the cortical
defects[12].

In our study, different treatment modalities
were used including curettage, curettage com-
bined with adjuvant therapy, and resection and
amputation. The highest rate of local recurrence
was in cases treated by curettage alone where
two of four cases (50%) had local recurrence
within one year of treatment. This result was
supported by Persson et al. [13] also reported
40% recurrence rate for GCT treated with curet-
tage alone. On the other hand, Khan et al. [6]
reported alower rate of local recurrence (17%)
in cases of GCT of lower radius treated by
adequate curettage and bone stabilization.

With respect to curettage and bone cement,
the reported rate of local recurrence by
O’'Donnell et al. [14] using curettage and bone
cement was 33.3% that decreased to 16.6%
when mechanical burr was used, so they recom-
mend using the burr at the end of all procedures.
In addition, when the lesion reached the sub-
chondral bone in weight bearing areas they put
alayer of bone cement first under the subchon-
dral plate to support it and then fill the rest of
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the cavity either by bone cement or bone graft.
Use of barium-impregnated cement allows for
early detection of the recurrence because of
contrast between it and the bone [15]. In our
study, we used curettage and bone cement in 7
patients. We did not use mechanical burr in any
of our cases, and we did not use barium-
impregnated cement in any of our cases. Local
recurrence developed in 3 cases (40%).

Curettage and cryosurgery with bone cement
or bone graft were done in 22 patients with
lowest rate of local recurrence occurring in 4
cases (18%). Thisresult isin harmony with the
results of other authers who reported recurrence
rates lower than 15% in cases of GCT treated
with curettage and cryosurgery [7,12].

Bone resection is not usually recommended
because of its significant morbidity. It is only
indicated in proximal radius and fibula and
distal ulna, tubular bones of hand and foot,
coccyx, sacrum and pelvic bones, also in situa-
tionsin which their reconstruction is not possible
as in some patterns of pathological fractures
and massive involvement with an incomplete
shell of cortex that is insufficient to contain
cement [16].

Follow-up for one year revealed that two
patients with GCT of distal femur and proximal
tibia had recurrence out of sixteen patients with
deferent sites of bone affection (Table 3). They
were treated primarily by bone resection.

Amputation was reserved for massive recur-
rence and malignant transformation and it was
done for 3 patients in our study in distal femur,
proximal tibia and proximal radius.

Radiation therapy as adjuvant treatment is
not routinely used because of concerns regarding
efficacy of therapy as well as reports that men-
tioned sarcomatous change after radiotherapy
[16]. Radiotherapy can be used as an alternative
to surgery in cases that cannot be treated with
surgery or left with severe disfigurement after
surgery [9,18,19]. In our study we did not use
radiotherapy in the treatment of our patients.

Conclusion:

The main primary treatment of GCT is sur-
gery, the type of which depends on preoperative
evaluation which includes clinical evaluation
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that involves the site and size of the tumor in
relation to surrounding structures, together with
plain X-ray, CT scan and/or MRI as indicated
and tissue biopsy to define tumor grade. Curet-
tage aloneresultsin high rate of local recurrence.
On the other hand, curettage and adjuvant cry-
osurgery using bone cement or bone grafts give
low rate of local recurrence. Resection is rec-
ommended for stages IB and |IB, extremely
large lesions, and in cases where resection
results in no significant morbidity as proximal
fibula and flat bones. Amputation is preserved
for massive recurrences and malignant transfor-
mation.
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