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ABSTRACT

Background: Giant cell tumors (GCT) are benign tumors that
may have aggressive behavior, it is usually found peri-articular,
(Distal femur, proximal tibia, distal radius) with unclear
pathogenesis.

Aim of the Work: To detect best method of treatment of
aggressive giant cell tumor whether intralesional curettage or
resection and replacement with endoprothesis.

Patients and Methods: This review was a randomized controlled
trial that studied the lines of surgical treatment of aggressive giant
cell tumor. This review included studies that were published in
English, studies that included surgical treatment only not conservative
treatment and studies that published on PubMed or Medline.

Results: As regard the tumor location, the number of sample
cases was 315, including 169 cases distal Femur and 146 Case
proximal tibia with no statistical significant difference between the
included studies. Regarding the follow up time, the number of sample
cases was 166 with highly statistical significant difference between the
included studies.

Conclusion: Throughout this systematic review, we concluded
that Wide resection and extended curettage using adjuvants in
treatment of patients with giant cell tumor were equally effective with
no statistically significant differences in complications.

Keywords: Giant Cell Tumor - Intralesional Curettage -
Resection Endoprothesis

INTRODUCTION:

proximity to the joints with 12% of patients
presented at first by pathological fracture®®),

Giant cell tumors (GCT) are benign
tumors that may have aggressive behavior, it
is usually found peri-articular, (Distal femur,
proximal tibia, distal radius) with unclear
pathogenesis*23).

GCT has high recurrence rate as regard
of being benign tumor with small percentage
of metastasis %),

GCT is usually presented with pain and
limited range of motion due to close

presentation with a pathological fracture is
thought to indicate more aggressive disease
with a high risk of local recurrence and
metastatic spread®5:",

It is usually treated surgically with
intralesional curettage being the preferred
modality to preserve the anatomy of the
bone bearing in mind the young age of
affected grou ©°10),
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Various studies suggest that wide
resection is associated with a decreased risk
of local recurrence when compared with
intralesional curettage and may increase the
recurrence free interval rate from 84% to
100%(6,11,12,13).

However, wide resection is associated
with higher rates of surgical complications
and lead to functional impairment, generally
necessitating reconstruction314:15.16),

GCT is considered aggressive when
possessing the following features: wide zone
of transition, cortical thinning, expansile
remodeling, or even cortical bone
destruction, with an associated soft-tissue
mass.

Additionally, it may also contain free-
fluid levels due to secondary ABC formation
which may occur in up to 14% cases of bone
GCT. It may be differentiated from the
primary ABC by the presence of an
enhancing soft tissue component.

AIM OF THE WORK:

To detect best method of treatment of
aggressive giant cell tumor whether
intralesional curettage or resection and
replacement with endoprothesis.

PATIENTS AND METHODS:

Criteria for considering studies for this
review:

Types of studies:

This review was a randomized
controlled trial that studied the lines of
surgical treatment of aggressive giant cell
tumor. This review included studies that
were published in English, studies that
included surgical treatment only not
conservative treatment and studies that
published on PubMed or Medline.

Types of participants:

Participants were adults with giant cell
tumor that showing aggressive behavior with

916

established diagnosis of giant cell tumor and
early stage of the disease or patients with
pathological fractures were excluded.

Types of interventions:

Comparative study between intra-
lesional  curettage  versus  resection
endoprothesis as regard their postoperative
results and rate of recurrence.

Types of outcome measures:

The following outcome measures were
taken in consideration:

a) Post-operative range of motion.

b) Rate of recurrence.

c) Affection of daily activities.

Methods of the review:

Locating and selecting studies:

We searched the following electronic
bibliographic databases: Egyptian
Universities Researches, Medline, pub med,
medical journals.

Statistical considerations:
Outcomes from included trials were

combined using the review manager
software.

Analysis of the results was based on:

a) Age.

b) Range of motion.
c) Affection of daily activities.
d) Recurrence rate.

Statistical analysis:

Using our search syntax, a total of 1236
articles were found. In total, 140 were
identified from PubMed, 1096 from
Proquest library and none from the Cochrane
Register of Controlled Trials after the initial
search. The duplicated articles were
removed and 215 articles were identified
using the inclusion and exclusion criteria. A
total of 172 were excluded on the basis of
title and review of the abstract. The full texts
of the remaining 43 papers were reviewed
and 38 were excluded. We finally selected
18 articles presented in (Figure 1) for the
meta-analysis.
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Total Articles searched: 1236
PubMed: 140

Proquest libirary: 1096
Cochrane registry: 0

_ | Duplicated articles which were

\ 4

removed number = 1021

215 articles identified after using inclusion and exclusion criteria

.| Different titles and abstracts

v

43 full texts reviewed

number = 172

Full-text articles excluded:
- Early stage disease (9)

A\ 4

™ - Patients with pathological
fracture (N=16)

18 articles included for meta-analysis

Figure (1): Flow chart of the search for relevant articles.

Data were collected, revised, coded and
entered to the Statistical Package for Social
Science (IBM SPSS) version 20. The
qualitative data were presented as number
and percentages while quantitative data were
presented as mean, standard deviations and
ranges when their distribution found
parametric.

The comparison between two groups
with qualitative data were done by using
Chi-square test and/or Fisher exact test was
used instead of Chi-square test when the
expected count in any cell was found less
than 5.

The  comparison  between  two
independent groups with quantitative data
and parametric distribution was done by
using Independent t-test.

The confidence interval was set to 95%
and the margin of error accepted was set to
5%. So, the p-value was considered
significant as the following:

P> 0.05 = non significant (NS)
P < 0.05 = significant (S)
P < 0.001 = highly significant (HS).
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RESULTS:
Table (1): Descriptive Data of the included studies (N=18)
Papers No. of Patient

Yuetal. @9 19
Wan et al. 18 27
Zhang et al. @9 126
Rigollino et al. ?? 9

Bai et al. @V 27
He et al. ¢ 93
Kamal and Muhamad @3 41
Dahlin et al. ¥ 37
Goldenberg et al. ?® 136
Larsson et al. ¥ 30
Sheth et al. 26 52
Sung et al. @4 34
McDonald et al. @ 85
Jacobs and Clemency @” 12
Campanacci et al. 2 151
Waldram and Sneath @8 19
O’Donnell et al. @ 60
Blackley et al. €% 59

The previous table shows the number of patients sample for each of the previous 18 papers.

Table (2): Descriptive Data of the included studies in Recurrence (N=295) and Non Recurrence
(N=686)

Papers Recurrence Non recurrence
No. % No. %

Yuetal. @9 0 0.0% 19 2.8%
Wan et al. 18 3 1.0% 24 3.5%
Zhang et al. 9 32 10.8% 58 8.5%
Rigollino et al. 4 1.4% 5 0.7%
Bai et al. @ 3 1.0% 24 3.5%
He et al. ?? 21 7.1% 72 10.5%
Kamal and Muhamad @3 3 1.0% 38 5.5%
Dahlin et al. ¥ 15 5.1% 22 3.2%
Goldenberg et al. @ 73 24.7% 63 9.2%
Larsson et al. ¥ 14 4.7% 16 2.3%
Sheth et al. ®® 12 4.1% 40 5.8%
Sung et al. ¢4 14 4.7% 20 2.9%
McDonald et al. 4% 29 9.8% 56 8.2%
Jacobs and Clemency #7 2 0.7% 10 1.5%
Campanacci et al. @ 41 13.9% 110 16.0%
Waldram and Sneath @® 7 2.4% 12 1.7%
O’Donnell et al. @ 15 5.1% 45 6.6%
Blackley et al. €% 7 2.4% 52 7.6%
Total 295 100.0% 686 100.0%

The previous table shows that the number of sample cases is 981, including 295 cases
Recurrence and 686 Case Non Recurrence.
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Table (3): Descriptive Data of the included studies in Recurrence (N=295) in Currtage group (N=42)

and Wide resection (N=21)

Papers Currtage Wide resection
No. % No. %
Yuetal. @) 0 0.0% 0 0.0%
Wan et al. G 3 7.1% 0 0.0%
Zhang et al. ©¢? 22 52.4% 10 47.6%
Rigollino et al. 3 4 9.5% 0 0.0%
Bai et al. % 1 2.4% 2 9.5%
He et al. 12 28.6% 9 42.9%
Total 42 100.0% 21 100.0%

Table (4): Comparison between 7 papers regarding sex

Papers Sex Test value | P-value | Sig.
Female Male
No % No %

Yuetal. @7 9 5.5% 10 5.6% 9.957* 0.126 NS
Wan et al. 48 13 7.9% 14 7.9%
Zhang et al. @9 56 34.1% 70 39.3%
Rigollino et al. ?% 2 1.2% 7 3.9%
Bai et al. Y 12 7.3% 15 8.4%
He et al. ?? 44 26.8% 49 27.5%
Kamal and Muhamad @3 28 17.1% 13 7.3%
Total 164 100.0% 178 100.0% -

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant

(HS) *: Chi-square test; *: Independent t-test

This table shows the comparison of
gender in only 7 of the 18 Papers, because
no data is mentioned for any type in the rest
of the Papers, and also shows that the
number of sample cases is 342, including

164 cases Female and 178 Case Male, The
Previous table show that there was non
statistical significant difference between 7
papers regarding sex.

Table (5): Comparison between 7 papers regarding age

Papers Me:r;gf 3D Test value P-value Sig.
Yuetal. @9 354115 0.587 0.740 NS
Wan et al. 9 38.03 + 10.45
Zhang et al. @9 36.15+9.75
Rigollino et al. ?0 33.78 + 4.68
Bai et al. @V 33.07+12.2
He et al. @2 356+ 11.2
Kamal and Muhamad @3 35+12.93

P-value >0.05: Non significant (NS); P-value <0.05:

(HS) *: Chi-square test; *: Independent t-test

This table shows the comparison of Age

show

that

there

was

non

Significant (S); P-value< 0.01: highly significant

statistical

in only 7 of the 18 Papers, because no data is
mentioned for any type in the rest of the
Papers, and also shows that the number of
sample cases is 342, The Previous table

significant difference between 7 papers
regarding age.
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Table (6): Comparison between 3 papers regarding complications (secondary osteoarthritis, joint
stiffness, fracture after complete healing of the lesion, Postoperative fracture, infection, and failure of

internal fixation)

Complications
Papers Yes No Test value P-value Sig.
No. % No. %
Yuetal. @) 0 0.0% 19 8.5% 1.432* 0.489 NS
Zhang et al. (19 9 60.0% 117 52.5%
He et al. ®? 6 40.0% 87 39.0%
Total 15 100.0% 223 100.0%

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P- value< 0.01: hlghly S|gn|f|cant
(HS) *: Chi-square test; *: Independent t-test

This table shows the comparison of
Complications in only 3 of the 18 Papers,
because no data is mentioned for any type in
the rest of the Papers, and also shows that the
number of sample cases is 238, including 15

cases Complications and 223 Case Non
Complications, The Previous table show that
there was non statistical significant difference
between 3 papers regarding complications.

Table (7): Comparison between 6 papers regarding tumor location

Tumor location
Papers Distal Femur Proximal tibia Testvalue | P-value Sig.
No. % No. %

Yuetal. @9 12 7.1% 7 4.8% 6.134* 0.293 NS
Wan et al. @9 10 5.9% 17 11.6%
Zhang et al. @9 70 41.4% 56 38.4%
Rigollino et al. ?% 7 4.1% 2 1.4%
He et al. ?? 48 28.4% 45 30.8%
Kamal and Muhamad @ 22 13.0% 19 13.0%
Total 169 100.0% 146 100.0%

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P- value< 0.01: hlghly S|gn|f|cant

(HS) *: Chi-square test; *: Independent t-test

This table shows the comparison of
Tumor Location in only 6 of the 18 Papers,
because no data is mentioned for any type in
the rest of the Papers, and also shows that
the number of sample cases is 315, including

169 cases Distal Femur and 146 Case
Proximal tibia, The Previous table show that
there was non statistical significant
difference between 6 papers regarding tumor
location.

Table (8): Comparison between 4 papers regarding follow-up time

Papers Follow-up time Test value P-value Sig.
Mean £+ SD

Yuetal. @ 128.9+51.1 24.470. 0.000 HS

Wan et al. 18 46.8 +14.5

Bai et al. ?Y 92.4+38.9

He et al. @2 69.35 + 33.2

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant

(HS)*: Chi-square test; *: Independent t-test

This table shows the comparison of
Follow-up time in only 4 of the 18 Papers,
because no data is mentioned for any type in
the rest of the Papers, and also shows that
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the number of sample cases is 166, The
Previous table show that there was highly
statistical significant difference between 4
papers regarding follow-up time.
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Table (9): Comparison between 5 papers regarding grade

Papers Grade | Grade Il Grade Il Test P-value | Sig.
No. % No. % No. % value
Yuetal. @7 0 0.0% 19 12.4% 0 0.0% 55.012* 0.000 HS
Wan et al. 49 0 0.0% 17 11.1% 10 9.4%
Zhang et al. @9 26 78.8% 67 43.8% 33 31.1%
Bai et al. Y 0 0.0% 17 11.1% 10 9.4%
He et al. ¢ 7 21.2% 33 21.6% 53 50.0%
Total 33 100.0% | 153 | 100.0% | 106 | 100.0%

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant
(HS) *: Chi-square test; : Independent t-test

This table shows the comparison of

Grade time in only 5 of the 18 Papers,
because no data is mentioned for any type in
the rest of the Papers, and also shows that
the number of sample cases is 292, including

33 cases Grade I, 153 Case Grade Il and 106
Case Grade 11, The Previous table show that
there was highly statistical significant
difference between 5 papers regarding grade.

Table (10): Comparison between 3 papers regarding MSTS score

Papers MSTS score Test P-value Sig.
Mean + SD value
Bai et al. Y 21.48 + 6.05 1203.181¢ 0.000 HS
He et al. @ 27.35+ 1.6
Kamal and Muhamad @ 79.02 + 10.6

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant

(HS) *: Chi-square test; *: Independent t-test

This table shows the comparison of
MSTS Score time in only 3 of the 18 Papers,
because no data is mentioned for any type in
the rest of the Papers, and also shows that the
number of sample cases is 161, there was
highly  statistical  significant  difference
between 5 papers regarding MSTS Score.

DISCUSSION:

GCT is considered to be a benign lesion,
despite its potential for local aggression,
recurrence, and occasional lung metastases.
The frequency of these is approximately
1%-3%, which can be higher in cases with
local recurrence, especially when located in
the soft tissue®?.

A small lesion tends to evolve and lead
to the progressive destruction of the affected
bone. Therefore, surgical treatment should
be indicated and performed as early as
possible9),

Curettage associated with an adjuvant
method has been defined as the preferred
treatment for most cases of GCT. This
option presents a better functional outcome,
but is associated with a higher chance of
relapse, as evidenced in some studies®?.

Wide resection has the advantage of
lower chance of relapse, as it removes the
tumor entirely. It is usually reserved for
cases of extensive bone destruction, in
which joint reconstruction is not feasible ©).
Several studies have advocated the use of
this technique in Campanacci Il tumors,
aiming to reduce the risk of recurrence and
biomechanical failure®@,

Complete bone resection can also be
performed in some cases without marked
functional impairment, such as in the ulna,
fibula, and small bones of the hand and
foot®®),

The aim of this study was to detect best
method of treatment of aggressive giant cell
tumor whether intralesional curettage or
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resection and with

endoprothesis.

replacement

As regard the recurrence, the number of
sample cases is 981, including 291 cases
with recurrence and 690 Cases without
recurrence.

In cases of recurrence, patients’ main
complaint was reappearance of pain.
Imaging tests had to be performed to
confirm the relapse and determine tumor
stage. The incidence of GCT recurrence
varies in the literature. Dahlin et al. ?%
published a study with 60% of local
recurrence in GCT patients who underwent
curettage and grafting, and recommended a
more aggressive resection for local control.

McDonald et al.*® concluded that
pathological fracture does not increase the
likelihood of tumor recurrence, but the
association was not statistically significant.
O’Donnell et al.® reported that three (50%)
out of six patients with pathologic fractures
evolved with recurrence of the tumor. They
concluded that there is a correlation between
the occurrence of pathological fractures and
tumor recurrence

In Bai et al. @, there was 1 local
recurrence in the curettage group and 2 in
the segmental resection group, and the
recurrence rates within the groups were
7.1% (1 of 14 patients) and 15.4% (2 of
13patients), respectively and the average
time to recurrence was2 years in the
curettage group and 4.5 vyears in the
segmental resection group.

In this systematic review, the number of
sample cases was 342, including 164 cases
female and 178 Case male with no statistical
significant difference between the included
studies regarding age and sex.

According to the complications, the
number of sample cases was 238, including 15
cases with complications and 223 case without
complications and there was no statistical
significant difference between 3 papers Yu et
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al. @; Zhang et al. @ and He et al. @
regarding complications.

In He et al. @  Nononcologic
complications occurred frequently in the EC
group than in the SR group in the EC group
as six patients had secondary osteoarthritis.
In the SR group, joint stiffness developed in
four patients, while other complications
were not observed. Postoperative fracture
infection, and failure of internal fixation
were not observed in both groups.

As regard the tumor location, the
number of sample cases was 315, including
169 cases distal Femur and 146 Case
proximal tibia with no statistical significant
difference between 6 papers Yu et al.?;
Wan et al.*®; Zhang et al.®®; Rigollino et
al. @ He et al. ® and Kamal and
Muhamad®® regarding tumor location.

Regarding the follow up time, the
number of sample cases was 166 with highly
statistical significant difference between 4
papers Yu et al.®”; Wan et al.®®; Bai et
al.®) and He et al. @2 regarding follow-up
time.

According to the tumor grading, the
number of sample cases is 292, including 33
cases Grade I, 153 Case Grade Il and 106
Case Grade Il and there was highly
statistical significant difference between 5
papers Yu et al.t?; Wan et al.!®; Zhang et
al.!; Bai et al. @Y and He et al.??
regarding Grade.

As regard the MSTS score, the number
of sample cases is 161 with highly statistical
significant difference between 5 papers Bai
et al.?Y; He et al.®® and Kamal and
Muhamad® regarding MSTS Score.

He et al.?? in his study showed a
significant difference in the mean MSTS
score between the two groups (EC group,
28.2 points; range, 24-30points, 95% CI
27.8-28.5; SR group, 26.5 points; range,
27.7-28.5 points, 95% Cl 0.58-0.94;
p<0.001) and all patients resumed normal
activity after operation and concluded that
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EC and SR for GCTB around the knee joint
can achieve satisfactory oncological
prognosis, but we should individually select
the most suitable surgical method according
to Campanacci grade, age, and long-term
complications of patients and take into
account the functional prognosis to ensure
excellent oncological prognosis.

In Bai et al.??, the average MSTS score
was 21.56.0, and the rate of good to
excellent findings was 59.3% (16 of 27
patients). In the curettage group, the average
MSTS score was 26.14.1 and the rate of
good to excellent findings was 92.9% (13of
14 patients). The mean MSTS score in the
segmental resection group was 16.52.9, with
a rate of good to excellent findings of 23.1%
(3 of 13 patients) and its results showed that
patients with Campanacci grade Il or with
curettage achieved higher postoperative
MSTS scores than patients with Campanacci
grade Il or with segmental resection. And
through his study concluded that more
complications occurred in the segmental
resection group and the postoperative
shoulder joint function of patients after
segmental resection was much poorer than
that in the curettage group and
recommended that the method using
segmental resection and reconstruction with
a large segmental osteo-articular allograft is
considered unadvisable and suggested that
extensive curettage should be used in the
treatment of proximal humerus GCTs as
much as possible.

On the other side, Wan et al.*® revealed
that wide en bloc resection and prosthesis
replacement can not only reduce the re-
recurrence risk for aggressive (grade III)
recurrent GCT, but also maintain relatively
good limb function. Moreover, intra-lesional
treatment is a good option for less
aggressive (grade Il) recurrent tumors
because it can preserve optimal limb
function and increase bone strength by
PMMA bone cementing. Accordingly, the
treatment for recurrent GCT should be

individualized depending on the biological
behavior of tumor and the integrity of bone
structure and adjacent joint, which is critical
for decreasing the postoperative
complications and re-recurrence rate, and
improving limb function as well.

On the other side, Wang et al.®” found
that surgical curettage with various adjuvant
modalities might be considered as the first
choice for treatment of high-grade GCTs in
weight-bearing areas, especially in young
patients, to avoid unnecessary
endoprosthesis.

In Yu et al.” study, the long term
results of this study indicate that satisfactory
clinical results can be achieved by en bloc
resection of tumor and reconstruction with
prosthesis for GCT around the Kknee,
prosthesis loosening and affected limb
shortening being the main long term
problems and the authors revealed that
prosthetic replacement for GCT should be
used only where there is tumor with
extensive destruction of the bone structure,
pathological fracture, or difficulty in
reconstruction after intra-lesional curettage.
Otherwise, intra-lesional curettage and
reconstruction by various methods is the
preferred method.

The authors in Rigollino et al.?? study
believed that from the oncological stand
point, the best treatment method for locally
advanced knee GCT is extensive resection
with reconstruction of the bone defect using
non-conventional endoprosthesis. Despite
the improvement in intra-lesional resection
techniques associated with intraoperative
adjuvant methods, the risk of relapse
remains high. Due to the complexity of the
treatment and its consequences, patient
should be aware and well informed about the
possible complications and functional losses
that may occur as a result of the treatment
chosen, as well as the need for new surgical
interventions in the medium and long term.
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Finally, in Zhang et al.(® study, it was
shown that tumor curettage offers effective
tumor removal without affecting supporting
bone. Therefore, this method should be
considered the preferred surgical approach,
while tumor curettage should be considered
for patients with severe bone destruction, or
for whom the loading requirements could
not be met after reconstruction.

Conclusion:

Throughout this systematic review, we
concluded that Wide resection and extended
curettage using adjuvants in treatment of
patients with giant cell tumor were equally
effective with no statistically significant
differences in complications.
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