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Abstract
Introduction: Treatment of Giant cell tumors (GCT) remains challenging till date because of high recurrence rate of the disease
and also notorious post-operative complications which may lead to significant morbidity in patients. Among the various type
of surgical procedures, curettage followed by packing with bone graft, bone substitute, and bone cement separated in layers
(sandwich technique) is one of the latest procedure done by surgeons.
Materials and Methods: In this study, we did a follow-up of 17 cases treated between 2016 and 2019 by modified sandwich
method using autograft, hydroxyapatite (HA), polymethylmethacrylate (PMMA) cement, and local zolendronic acid as adjuvent.
All of the tumors studied involved more than 50% of the bone diameter and they were classified based on Campanicci grading
system. Patients were treated using meticulous curettage followed by subchondral bone grafting using autograft from illic crest
and layers of HA over it as bone substitute. PMMA bone cement was used to fill the rest of cavity after gel foam was placed.
Fixation with buttress plate was done in case of impending fracture. Local zolendronic acid was used as adjuvant.
Results: The mean follow-up period was 2.5 years and functional outcomes were evaluated using the Musculoskeletal Tumor
Society Score (MSTS). All patients continue to be monitored and none lost to follow-up. The MSTS score was studied at 1 year
as described by Enneking et al. We got a total mean of 22.94 (76.46%) among 17 patients we studied. Only 1 (5.88%) patient
had recurrence at 2-year follow-up.
Conclusion: Our modified method of the treatment of GCTs around the knee not only achieved a good functional outcome
with improved standard of living but also reduced the recurrence rate to 5.88%.
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INTRODUCTION
Giant cell tumor (GCT) of bone is a locally aggressive
benign neoplasm which can be highly recurrent and
occasionally metastatic malignant.[1] They accounts for
4–5% of all bone tumors and 21% of benign tumors of
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bone[2] occurring around metaphyseal area of long bone in
contact with joint cartilage.[3] Patients presents most often
in their third decade of life, with approximately 80% of
lesions occurring between 20 and 55 years of age with slight
female predilection.[4,5] The most common site is distal
femur (23–30%) followed by proximal tibia (20–25%) and
distal radius (10–12%).[5] Depending on the involvement of
the articular surfaces, the tumor can be removed either by
resection or with curettage. Compared to en bloc resection,
curettage presents with higher recurrence rates but less
morbidity and functional impairment for the patients.[6,7]
Curettage alone has the worst recurrence rates while using
local adjuvants such as polymethylmethacrylate (PMMA)
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cementation, hydrogen peroxide, alcohol, phenol, local
application of zolendronic acid, cryoablation with liquid
nitrogen, speed burr drilling, and combinations have
reduced local recurrence rates.[7-10,11] According to Turcotte
et al., the curettage and cementation technique with acrylic
cement have the advantages of preservation of dynamic
stability, thus allowing rapid loading, early detection of
recurrence with radiological observation of lysis at the
cement bone interface, as well as the heat generated by
cement during polymerization has necrotic effect. It can
also be used at the onset of pathological fracture. However,
the contact of cement with cartilage can damage the
cartilage and can possibly generate osteoarthritis as studied
by Steryern et al.[12]
Here, in our study, we treated the GCT around knee joint
by meticulous curettage of the tumor using power burr
and local application of zolendronic acid was done as
adjuvant. Autograft from iliac crest and hydroxyapatite
(HA) followed by PMMA bone cement was put in layers
and prophylactic fixation was done in cases of impending
fracture.

MATERIALS AND METHODS
A total of 17 subjects including ten women and seven
men of age ranging from 21 to 45 years (mean 30.6)
were selected for operative intervention after they were
provisionally diagnosed clinically and radiologically (X-Ray
and magnetic resonance imaging) with GCT around the
knee joint and the diagnosis was later confirmed by biopsy.
Most common site of tumor was distal femur (n = 9)
followed by proximal tibia (n = 8).
Campanacci et al.[13] grading system was used to classify
tumors, according to which two tumors were classified as
Grade 1 (well defined margin and an intact cortex), nine
were Grade 2 (with a relatively well defined margin but no
radiopaque rim, and thinned and moderately expanded
cortex), and seven were of Grade 3 (with indistinct border
and cortical destruction).[3] Of our patients were having
pathological fracture at time of presentation and in all
of them, tibia was involved. All of the tumors studied
involved more than 50% of the bone diameter in both AP
and lateral dimensions. Prophylactic fixation was done in
Grades 2 and 3 fractures.
Functional outcomes were evaluated using the
Musculoskeletal Tumour Society Score (MSTS)[14] at serial
interval of 3 months, 6 months, and 1 year. Recurrence
was defined as progressive lysis of more than 5 mm at the
bone-cement interface or absence of the sclerotic rim at
the bone cement interface.[15]
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Surgical Procedures

All patients were operated under spinal anesthesia. The
operation had three parts. One is excision of the tumor,
curettage, and site preparation. Other part is bone graft
harvesting and the third part is filling the gap with
appropriate materials. For first part, a large cortical window
was osteotomized in the cortex depending on the tumor
size, so that it can be curetted adequately without any
iatrogenic fracture. Window was made by doing multiple
drill hole over cortex and adding then with osteotome.
Tumor materials were scooped out thoroughly. Power
burr was used for completion of meticulous curettage.
Following curettage, 4 mg (1 vial) of zolendronic acid
was locally administered in the cavity as adjuvant. The
second part, that is, autograft was harvested from iliac
crest in tricortical layers. Now, the third part started with
packing of bone grafts in layers adjacent to the subarticular
surface followed by layer of HA over it. Autograft was
given for its osteoinductive property while HA served the
osteoconductive one. Gel foam was placed above as a layer
of separation between hydroxyapetite and PMMA bone
cement. Before polymerization of the cement, the curetted
zone filled with substitutes was fixed with an internal
fixator to ensure mechanical stability and early weight
bearing. Internal fixators, mostly buttress plating, were
done in cases of impending fracture which are Grade 2
and 3 of Campanicci[13] classification system. Pathological
bone curetted in every case was sent for histopathological
examination.
Post-operative non-weight bearing mobilization using
crutch and active knee ROM exercises was started
immediately. Partial weight bearing was allowed after
8–12 weeks as tolerated. Nasal calcitonin was advised
for every patient at dose of 200 IU every day in alternate
nostrils for maximum 3 months.

RESULTS
The mean follow-up period was 2.5 years (1–4 years).
None of the patients lost to follow-up. One patient had
local infection over incision site and was managed by
debridement and iv antibiotics. Implant was removed for
one patient at 2 years due to hardware prominence. Other
post-operative complication included stiffness of the
knee joint in one patient due to inadequate follow-up and
lack of adherence to treatment. Three patient developed
early osteoarthritis and one of them had genu varum at
4-year follow-up but with little progression. Conservative
management was done for these patients.
The MSTS score was studied at 3 months, 6 months, and
1 year as described by Enneking et al.[14] Pain, function,

International Journal of Scientific Study | May 2022 | Vol 10 | Issue 2

Bala, et al.: Giant Cell Tumor around Knee Joint

Table 1: Musculoskeletal tumor society score
P

Pain

Function

Emotional

Support

Walking

Gait

5
4
3
2
1
0

No pain
Intermediate
Modest/non disabling
Intermediate
Moderate/Disabling
Severe disabling

No restriction
Intermediate
Recreational restriction
Intermediate
Partial restriction
Total restriction

Enthused
Intermediate
Satisfied
Intermediate
Accepts
Dislikes

None
Intermediate
Brace
Intermediate
One cane or crutch
Two canes or crutches

Unlimited
Intermediate
Limited
Intermediate
Inside only
Not independently

Normal
Intermediate
Minor cosmetic
Intermediate
Major cosmetic
Major handicap

and emotional acceptances were common domains while
use of supports, walking ability, and gait were lower limb
specific domains taken into account. We got a total mean
of 22.94 (76.46%) among 17 patients we studied. Table 1
shows details of MSTS scoring system for the lower limb.
Table 2 showing details of our patient.
Only one patient of the upper tibia neoplasm had
recurrence at 2-year follow-up and was treated with second
curettage and cementation procedure. The recurrence was
in contact with cartilage but with none extension to soft
tissue. This particular patient was followed up up to 5 years
without any recurrence [Figures 1-6 ].

DISCUSSION
GCTs are locally aggressive benign neoplasm with a
large biological spectrum. Treatment for GCTs around
the knee includes curettage alone with a high recurrence
rate of about 42% (range 21–65%),[7,16] curettage with
adjuvant therapy such as phenol, PMMA cement, hydrogen
peroxide, argon laser photocoagulation, liquid nitrogen, and
bisphosphonates and marginal or wide resection. Resection
alone leads to functional impairment and may be followed
by reconstruction, arthrodesis, or mega-prosthetic joint
replacement. Preservation of joint function is an advantage
of curettage compared to wide resection. Treating GCT
with curettage and cementation was described by Vidal in
1969, and since then this technique has become current
practice for a large number of surgeon. Although use of
the cytotoxic properties of cement reduces the recurrence
between 0% and 29%;[7,17] however, the toxic effect of
cement in cartilage and surrounding normal tissue still
remains question. The use of local adjuvants is not without
complications. Chemical burns can occur by phenol, if the
application is not carefully performed, and special attention
must be given to the neighboring neurovascular structures
and soft tissues.[18]
Keeping all the above points in our mind, we treated the
patients with modified sandwich technique where we
used autograft laid in subchondral region, followed by
ceramic based HA over it due to its better osteoconductive
property.[19] Allograft was not used due to its high cost

Table 2: Musculoskeletal tumor society score – our
study finding at 1 year
S. No. Pain Function Emotional Support Walking Gait Total (/30)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
Mean

4
5
4
3
4
3
4
5
4
2
5
3
4
2
3
5
4

3
4
4
4
5
3
4
4
3
3
4
4
4
3
3
4
5

5
4
3
4
3
3
3
5
4
3
4
3
3
3
3
3
4

4
4
4
3
5
4
4
4
5
3
4
4
3
4
3
4
3

3
4
5
4
4
4
3
5
5
3
5
4
4
4
3
4
4

4
3
4
4
4
4
4
4
4
4
4
5
4
4
4
5
4

23
24
24
22
25
21
22
27
25
18
26
23
22
20
19
25
24
22.94/30

Figure 1: Pre-operative X-ray

and concerns about transmission of pathogens.[20] The
subchondral autograft helps maintain joint function and
prevents articular degeneration.[21]
We used zolendronic acid as adjuvant instead of phenol
or hydrogen peroxide which are commonly used to reduce
any chemical burns or accidental damage to surrounding
neurovascular structure. Post-operative fracture, skin
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Figure 2: Pre-operative magnetic resonance imaging

Figure 5: Post-operative 6 months

Figure 6: Post-operative 1 year

Figure 3: Just post-operative X-ray

tested the efficacy of bisphosphonates in GCT of bone.
It was shown that nitrogen containing bisphosphonate
induces apoptosis in both giant cells and stromal cells
in vitro.[23] We modified the mode of administration and
applied locally instead of oral or intravenous route.
Although local administration of zolendronic acid as
adjuvant is not widely used due to lack of enough evidence
but there are case reports of successful use of the
same.[10] Bisphosphonates do not have any adverse effect on
osteoblasts or reparative mechanisms of bone.[24] Care was
taken to apply zolendronic acid to maximum pathological
tissue possible inside the cavity.

Figure 4: Post-operative 3 months

necrosis, transient nerve palsy, and infection are some of
the complications reported with chemical ablations.[22] Due
to their anti- resorptive properties, some exploratory studies
57

Bone cement was used for better mechanical stability and
early weight bearing. The heating effect of cement destroys
remaining tumor cells. Buttress plating was done in Type 2
and 3 tumors and fixation of the implant was completed
before complete polymerization of the cement. Care was
taken during cementation to avoid spillage of cement to
surrounding soft tissue. Posterior cortex of the cavity
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was meticulously curetted to prevent iatrogenic fracture
and leak of cement. However, the drawback of our study
included low sample size and lack of comparative group.

CONCLUSION
Our modified method of the treatment of GCTs around
the knee not only achieved a good functional outcome
with improved standard of living but also reduced the
recurrence rate to 5.88%.
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