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This is a systematic review of articles concerning the morbidity, recurrence rate, treatment and treatment complica-
tions of pelvic giant cell tumors (GCTs). The key words “giant cell tumor, pelvis” were used to identify articles which
included data on patients with pelvic GCTs in English and Chinese databases of published reports from 1949–2012.
The articles were filtered by title, abstract and full text. Thirty-eight articles and 165 patients were identified for this
review. Data on all identified patients were studies; data in different articles on the same patients was not used
repeatedly. The following patient data were collected where possible and subjected to systematic analysis; age,
location of GCT, treatment, follow-up, complications, recurrence and whether alive or dead. The mean age of onset was
33.2 years (range, 14–73 years), the peak ages of onset being between 21 and 40 years. A pronounced sex difference
was identified, the male : female ratio being 1:1.7. The acetabulum was the commonest area for pelvic GCTs.
Forty-eight tumors were primarily located in the iliac, 60 in the acetabular and 31 in the ischiopubic area. Twenty-seven
patients experienced complications of treatment. Patients who had been treated by wide resection had the most
complications; these included incisional infection and delayed healing of incisions. Local recurrence was common,
having occurred in 39/158 patients (24.6%), comprising 24/72 (33.3%) who had undergone intralesional surgery only;
9/20 (45.0%) who had undergone radiotherapy only; 1/51 (2.0%) who had undergone wide resection; and 5/14
patients (35.7%) who had undergone radiation therapy or cryotherapy plus intralesional surgery. Mortality was low
(3.2%, 5/158). Pelvic GCT is not common, the acetabular area appears to the most frequent site and the peak age
is the third and fourth decades. Although the recurrence rate is high for all pelvic GCTs, the mortality is low. Treatment
has a critical influence on recurrence. In spite of the associated complications, the lower local recurrence rate makes
wide resection a reasonable option for patients with extensive and/or aggressive GCTs.
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Introduction

Giant cell tumors (GCTs) are benign but locally aggressive
primary bone neoplasms that are composed of a prolif-

eration of mononuclear cells amongst which are scattered
numerous macrophages and large osteoclast-like giant
cells. GCTs typically affect the ends of long bones1–3. Pelvic
GCTs are rare, accounting for only 1.5% to 6.1% of bone
GCTs4–6.

The optimal treatment of pelvic GCTs is a controversial
topic in orthopaedic oncology. Treatment options include
radiation therapy (RT), surgery with an intralesional margin
(S[IL]), surgery with an intralesional margin and RT, surgery
with an intralesional margin and adjunctive cryosurgical tech-
nique, microwave inactivation of tumor and intralesional
curettage, and surgery with a wide margin (S[W]). There are
various reconstructive methods for bone defects created by
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resection or curettage; these include cement filling, autograft,
allograft bone transplantation, rod fixation and hemipelvic
prostheses5,7–10. No consensus has been reached concerning the
treatments of pelvis GCTs.

Another problem is that, because of their low incidence,
there are few published reports about pelvic GCTs. The resul-
tant lack of clinical data from large samples means that patient
characteristics, clinical efficacy of treatment and other impor-
tant variables concerning pelvic GCTs are unknown. Most of
published reports have focused on treatment of a single or a
few cases, no series of more than 30 cases have been reported.
Offset error cannot be avoided in studies that simple analyze a
small series of clinical data in one paper. There are currently no
published multi-center clinical studies of pelvic GCTs. High-
level clinical data about pelvic GCTs would provide an impor-
tant and useful reference for treatment of this condition. In
this study, we searched multiple databases for case reports,
discussion of relevant experience, case analyses, research and
other aspects of the efficacy of surgery for pelvic GCTs. We
have systematically reviewed these data to examine some
aspects of pelvic GCTs, including their epidemiological char-
acteristics, treatment and prognosis. Such reviews are recog-
nized to provide objective evaluation of available evidence and
are the best way to comprehensively study a particular issue
and create a good basis for evidence-based decision-making.

In this study, we collected published reports of cases of
pelvic GCTs to construct a large sample to analyze and provide
comprehensive information about pelvic GCTs for the first
time. In this systematic analysis of pelvis GCTs, variables
researched included age of onset, sex ratio, disease location,
treatment, complications, recurrence rate, mortality and so on.
We have particularly addressed the following three topics in
this review: firstly, epidemiological characteristics and differ-
ences in location of pelvic GCTs; secondly, treatment-related
complications of pelvic GCTs; and thirdly, recurrence of pelvis
GCTs after different treatments.

Materials and Methods

Using the terms “giant cell tumor” and “pelvis”, published
reports were searched to identify patients who had been

treated for GCT of the pelvis. Both English and non-English
language reports were searched for using Elseviver Science
Direct, Springer Link, ProQuest Health and Medical Complete,
John Wiley Interscience, EBSCO MEDLINE Complete,
Chongqing VIP, CNKI and Chinese Medical Association
and Chinese Medical Association journal full text database
(1949−2012). Various types of article, including case reports,
discussion of experience, case analyses, research and articles
concerning the efficacy of surgery were identified. Articles that
only included sacral GCTs were excluded after reading the
full text. Duplicate reports in different articles were also
eliminated.

Inclusion criteria included: (i) GCT of the pelvis;
(ii) required information about treatment; (iii) required infor-
mation about follow-up; and (iv) follow-up of at least 1
year. Exclusion criteria included: (i) GCT of the sacrum;

(ii) duplicate report cases; and (iii) lack of information about
follow-up or follow-up time less than 1 year.

Types of treatment included: (i) RT; (ii) S[IL]; (iii)
surgery with intralesional margins and RT or cryosurgery (RT/
Cryo + S[IL]); and (iv) S(W). If surgical resection margins
were not reported, the treatment was classified as S(IL).
Patients who had undergone chemotherapy, embolization and
other rarely used treatments were not classified as an addi-
tional treatment group.

Aims of the study included assessment of: (i) age distri-
bution; (ii) tumor location, where location information was
available, locations were grouped by anatomical site; (iii) treat-
ment outcomes, including complications, local recurrence and
mortality; radiation-induced sarcoma and malignant transfor-
mation were classified as local recurrence.

For search results matching the search criteria, the data-
bases were initially screened for title and abstract content.
Next, the full texts of articles thus identified were read and
screened for the inclusion and exclusion criteria. All eligible
patients’ data were listed by research categories in an Excel
spreadsheet. The epidemiological characteristics of pelvic
GCTs were then derived from descriptive indicators whereas
result-oriented indicators were used to analyze differences
between among different treatment groups.

In this study, SPSS16.0 statistical software was used for
data analysis. Multiple comparisons between different treat-
ment groups of result-oriented indicators were performed.
The method of χ2 segmentation was used for multiple com-
parisons and the differences were considered statistically sig-
nificant when P < 0.05.

Results

Patient Variables
Thirty-eight papers concerning pelvic GCTs were analyzed5,7–43.
Publication dates ranged from 1949–2012. These papers
included 165 patients, the largest series comprising 27
patients43. Numerous case reports were included.

Of the 165 patients, information about sex was provided
for 119; this119 comprised 44 male (37.0%) and 75 female
patients (63.0%). Information about age was provided for 130
patients, most of whom were in the third or fourth decade of
life at first diagnosis (Fig. 1). The median age was 33.2 (14–73)
years. The mean duration of follow-up was 9.5 (1.5–35) years.

Location
According to Enneking and Dunham’s pelvic tumor resection
classification44, for this review the locations of pelvic GCTs
were classified as area A (iliac region), area B (acetabular
region) and area C (pubis and ischium area). Definite disease
locations were provided for 139/165 patients, area B being the
most common location. There were 60 GCTs (43.2%) in area
B, 48 (34.5%) in area A and 31 (22.3%) in area C (Fig. 2).

Treatment
Some treatment information was provided for all 165 patients;
however, for three patients who had undergone surgery the
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surgical procedure was not specified. Of the remaining 162
patients, 20 (12.3%) had undergone RT; 72 patients (44.4%)
S(IL); 16 patients (9.9%) RT/Cryo + S(IL); 51 patients (31.5%)
S(W); and three patients (1.9%) selective arterial embolization
without other treatment.

Complications
Information about complications was provided for 83 patients,
27 (32.5%) of whom had complications (Fig. 3). Of the 83
patients for whom information about complications was pro-
vided, local tissue reactions to RT had occurred in five of the 10
(50.0%) who had undergone RT; complications that included
thrombogenesis, loosening of screws or bone cement and
infections had occurred in five of the 35 (14.3%) who had
undergone S(IL); complications that included delayed infec-
tion, poor wound healing and loosening of screws or bone
cement had occurred in four of the 10 (40.0%) who had
undergone RT/Cryo + S(IL); and complications that included
infection, delayed infection, poor wound healing, nonunion,
joint dislocation and fixation loosening had occurred in 13 of
the 28 patients (46.4%) who had undergone S(W). Because of
the relatively large number of patients in these treatment cat-
egories,, the incidence of complications in the S(IL) and S(W)
groups could be compared. Complications occurred signifi-
cantly less frequently in the S(IL) than in the S(W) group (P =
0.005, χ2 = 7.875).

Recurrence and Death
Information about recurrence and death was provided for 158
of the 165 patients. Five of these 158 patients (3.2%) had died
of recurrence. Local recurrence had occurred in 39/158
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Fig. 1 Bargraph showing the age distributions of the 130 patients who had GCTs of a pelvic bone; the peak age was the third and fourth

decades.

Iliac region

Acetabular region

Pubic and ischial region

(area A)

(area B)

(area C)

Fig. 2 Tumor locations of pelvic GCTs were classified as area A (iliac

region), area B (acetabular region) and area C (pubic and ischial

area) in accordance with Enneking and Dunham’s pelvic tumor

resection classification44.
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patients (24.6%) comprising 24/72 (33.3%) who had under-
gone S(IL) only; 9/20 (45.0%) who had undergone RT only;
1/51 patients (2.0%) who had undergone S(W); and 5/14
(35.7%) who had undergone RT/Cryo + S(IL) (Fig. 4). There
was no significant difference in the rate of local recurrence
between S(IL) and RT/Cryo + S(IL) (P = 0.873 > 0.05, χ2 =
0.026) or between RT and S(IL) (P = 0.336 > 0.0125, χ2 =
0.926). There was a significant difference in local recurrence
rate between RT and S(W) (P = 0.000 < 0.0125, χ2 = 21.992)
and between S(IL) and S(W) (P = 0.000 < 0.0125, χ2 = 18.144).
Recurrence rate was lower after S(W) than the other three
treatments, whereas the recurrence rate was similar for RT,
S(IL) and RT/Cryo + S(IL).

Research Focus in the Last Decade
Over the last decade, new progress has been made in bone
tumor treatment technology and more detailed data and
higher quality papers have been published than the past.
Therefore, the 10 papers (75patients)10,29–32,34,36,41–43 about
pelvic GCT published from 2000 to 2012 years were analyzed
in detail. Data on disease location, treatment and outcome of
these 75 patients were assessed (Fig. 5). Area B has been the
focus of attention in pelvic GCT research over the past decade,
during which 56 patients with GCTs in area B were reported
including one (1.8%) who had undergone RT; 27 (48.2%) who
had undergone S(IL); and 28 (50.0 %) who had undergone
S(W). In this decade, 14 patients with GCTs in area A were
reported, including one (7.1%) who had undergone RT; eight
(57.1%) who had undergone S(IL); and five (35.7%) who had
undergone S(W). Five patients with GCTs in area C were
reported, all of whom had undergone S(IL). The one patient
with a GCT in area A (100%) who had undergone RT later
developed a radiation-induced sarcoma. Local recurrence
occurred in 7/27 patients with GCTS in area B (25.9%) who

had undergone S(IL) and in 1/28 (3.6%) who had undergone
S(W). The remaining patients were disease-free for the dura-
tion of reported follow-up.

Discussion

Epidemiological Characteristics of Pelvis GCT
In this study, in the 119 patients for whom information about
sex was available, male : female ratio was 1:1.7. This sex dif-
ference based on analysis of a large sample has not previously
been reported. The mechanisms for this difference require
further study. There was a higher prevalence of pelvic GCTs
in the third (38/130, 29.2%) and fourth decades (31/130,
23.8%) of life. These age characteristics are consistent
with those reported by Campanacci et al.45, Sanjay et al.5 and
Balke et al.34.

Analysis of tumor location showed a clear difference
between areas A, B and C. Area B was the most commonly
involved site whereas area C was least often involved. In the 139
patients for whom tumor location was reported, the ratio of A :
B : C was 1.5:2:1. This difference in the frequency at these sites
has not been previously been reported. Areas A and B have
abundant cancellous bone and blood supply, which may
account for the difference in GCT locations. Area B is the most
commonly involved pelvic GCT site, but also the most difficult
region to treat. Tumors in area B often involve the acetabulum,
which makes it difficult to balance the relative benefits of mini-
mizing recurrence and good and postoperative hip function.
Treatment of pelvic GCTs in area B is difficult and controver-
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recurrence rate was lower after S(W) than after the other three

treatments, whereas the recurrence rate was similar for RT, S(IL) and

RT/Cryo + S (IL).
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sial; the optimal treatment option often depends on the region
of tumor invasion and extent of acetabular involvement.
Further study is needed to determine how to choose the appro-
priate treatment for pelvis GCTs in area B.

Recurrence and Mortality
Because of the complex anatomy of the pelvic region and the
characteristic lack of early symptoms, the treatment of pelvic
GCT’s is much more difficult and the recurrence rate higher
than for GCTs in other locations45–48. In order to ensure good
limb function and low recurrence after surgery, a variety of
treatments have been proposed including RT; intralesional
curettage; cryosurgery; microwave inactivation; high-speed
burr drill; selective arterial embolization and S(W)5,7–10. While
the treatment of pelvic GCTs is currently controversial, it is
undeniable that treatment is an important factor affecting
recurrence. In this study, local recurrence occurred in 39 of 158
patients (24.6%) for whom recurrence data were available. The
patients who had undergone RT had higher recurrence rates
than the other treatment groups. Patients who had undergone
S(IL) alone or RT/Cryo + S(IL) had similar recurrence rates
(P = 0.873), indicating that the effect of adjuvant therapies
aiming at reducing recurrence after S(IL) is uncertain for
pelvic GCTs. Patients who had undergone S(W) had the lowest
recurrence rates of all groups. Therefore, S(W) is recom-
mended for those patients whose limb function would be
minimally affected by surgery. In patients whose tumor is hard
to expose for S(W) or limb function would be seriously
affected after S(W), S(IL) is recommended.

Although S(IL) was associated with a higher recurrence
rate than S(W), the low mortality rate of pelvic GCT (3.2%,
5/158 patients died in this study) means that there are further

treatment opportunities for patient with recurrence. However,
RT is not recommended for recurrence: in this study, all five
patients who had died had undergone RT. We believe that RT is
an important cause of death because of RT-induced sarcomas.

The recurrence rate and mortality are partially reflect
length of follow-up; additional local recurrences may occur
with longer follow-up. Nevertheless, 70% of local recurrences
occurred within 2 years41. In this study, 144 of 165 patients
(87.3%) for whom follow-up time was provided had a mean
follow-up of 9.5 (1.5–35) years.

Complications of Treatment of Pelvic GCT
Complications of treatment of pelvic GCT include wound
infection; delayed infection; poor wound healing; loosening of
screws or bone cement; nonunion and hip dislocation. Occur-
rence of complications correlates closely with treatment
administered. Patients who undergo RT tend to have poor
wound healing because RT causes vascular injury; patients
who undergo S(W) are more likely to develop postoperative
wound infection because of the large wound and the presence
of implants; and loosening of screws and bone cement is more
common in area B because area B participates in hip function
and stress transduction. In the present study, although S(W)
did significantly reduce the recurrence rate, it was associated
with significantly more frequent complications than S(IL), this
difference likely being attributable to the greater surgical expo-
sure, use of implants and longer operative time with the
former treatment.

Limb dysfunction is one of the commonest complica-
tions of treatment of pelvic GCTs. To retain or rebuild limb
function after surgery is an important criterion for evaluating
treatment of pelvic GCT. S(W) of tumors in areas A and C

Pelvic GCTs 
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Fig. 5 Treatments and outcomes of 75 patients with pelvic GCTs from 10 papers published from 2000 to 2012.
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results in little functional compromise and low recurrence
rate36. However, with GCTs in area B, postoperative functional
evaluation is very important. In this review we were unable
to assess postoperative function because the reported
means of evaluating it differed markedly and could not be
combined.

Limitations of this Review
In this study, some data was missing for many of the 165
patients, which would inevitably have resulted in some error.
We look forward to a large study that provides reliable data for
realistic assessment of the incidence and clinical treatment
outcomes of pelvic GCT.
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