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CASE REPORT

Large giant cell tumor of the posterior iliac bone — an
atypical location. A case report and literature review
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Abstract

Giant cell tumor (GCT) is a locally aggressive tumor but with benignity features, representing approximately 18% of non-malignant bone tumors
in European countries, with slight female predominance. Malignancy in GCT is rare, about <2% of cases and is more common at older
ages. Is known that usually occurs at the epiphyses of long bones, but extremely rare may have another location, such as the pelvic bone.
An atypical location — the posterior iliac bone, found at a 34-year-old male —, is the case report we studied and described. Starting from the
patient’s complains, like a mass in the left buttock region described as “recently appeared”, firm, not-mobile, with no distinctive borders and
no tenderness at palpation, and a recent history trauma, multiple investigations have been performed, which have highlighted an osteolytic
lesion, close to the sacroiliac joint, only with infiltration of the gluteal, iliac and paravertebral muscles. The treatment of choice was hemi-
pelvectomy, with wide tumoral resection, and selective embolization of the nutrient vessels 24 hours prior to the surgical procedure. At two

years postoperative, we found a good functional result and the computed tomography (CT) scan revealed no signs of recurrence.
Keywords: giant cell tumor, iliac bone, uncommon localization, benign tumor.

=& Introduction

Giant cell tumor (GCT) of the bone is classified as a
primary benign tumor. Despite its benign definition, it is
known as being very aggressive locally. Demographical
data indicate an incidence of 4-5% of all primary bone
tumors in all ethnical groups, representing approximately
18% of non-malignant bone tumors in European countries
[1]. It is more common in China and India, being
responsible for approximately 20% of primary bone tumors
[2]. Regarding gender distribution, GCTs are slightly more
common in females. In <2% of all cases, the GCT can
undergo malignant transformation, and is more common
at older ages (30-50 years). Clinical symptoms are non-
specific and may include local pain, deformation and
limited movements of the adjacent joint. There is no
broad consensus on the choice of the ideal treatment
method. There are several accepted surgical techniques,
from intra-lesion curettage to wide tumor resection [3].

Localization of this type of bone tumors in flat bones
and especially in pelvic bone is extremely rare, GCT
typically affecting the ends of long bones such as distal
femur, proximal tibia, distal radius, and proximal humerus
in the order of frequency [4].

Aim
This report describes the case of a 34-year-old patient
presenting a GCT of the posterior part of the iliac bone

with unique features regarding its dimensions, localization,
and imaging.

7 Case presentation

A 34-year-old male was referred to Department of
Orthopedics and Traumatology, Pius Brinzeu Emergency
County Hospital, Timisoara, Romania, by its general
practitioner. The main complaint was a mass in the left
buttock region described by the patient as “recently
appeared”. Other secondary complaints as small intensity
dull pain with no irradiation and difficulties at sitting
were also mentioned by the subject. From the history
data, we noted a pelvic trauma, six months prior to the
first medical examination in our Department.

Local clinical examination revealed a firm mass located
in the left gluteal region, with no tenderness at palpation,
palpable lymph nodes but not significantly enlarged. The
tumor was firm, not mobile with no distinctive borders.
We found no pallor, clubbing, cyanosis, icterus, or edema.
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Blood pressure, peripheral pulse was normal. Abdominal
and urological exams revealed no significant problems.

The preoperative biological parameters were normal
including hemoglobin, leukocytes, inflammatory markers:
erythrocyte sedimentation rate (ESR), C-reactive protein
(CRP), alkaline phosphatase and acid phosphatase.

The patients presented no temperature rise, redness
or engorged vessels.

Regular X-ray series were performed (anteroposterior
— AP, lateral, obturator views) indicating an osteolytic
lesion located in the posterior left iliac wing close to the
sacroiliac joint. The tumoral mass had large dimensions,
approximately 8 cm on AP view, was extending in the
soft tissues, leaving a small bony-shell at that level — the
so-called “ballooning sign” or “soap bubble”.

After analyzing the clinical and history data and also
the paraclinical investigations at that point, the surgical
team reached conclusion such as the “ballooning sign”
is indicating an aggressive tumor but might also be a
benignity sign.

When considering all the data: age, previous trauma
and X-rays the most possible diagnosis might be an
aneurysmatic bone cyst.

Other differential diagnosis that have to be kept in our
attention were: unique bone metastasis (most frequent
renal), malignant histiocytoma, GCT or teleangientatic
osteosarcoma; last two less probable.

The following imaging exams were required as further
steps: a computed tomography (CT) scan with terminal
aorta and left iliac trunk angiography. The reason for this
exam was to assess the vascularization of the tumor and
also to check the presence and extent of intralesional
fluid levels (a common finding in aneurysmal cyst and
teleangientatic osteosarcoma) and intralesional necrosis
(renal bone metastasis and malignant histiocytoma usually
are accompanied by different degrees of necrotic tissue).
A special requirement for the Department of Radiology
was that the patient has to be kept 15-20 minutes in a
supine position prior to the exam for a better assessment
of the fluid levels.

Pulmonary and abdominal CT scan in order to exclude
the presence of extraskeletal primary or secondary tumors.

A pelvic magnetic resonance imaging (MRI) for in

order to assess the extent of the tumor in the soft tissues
and for preoperative planning (Figure 1, A and B).

MRI examination showed: large lytic iliac bone tumor
8.14/7/10.8 cm, close to the sacroiliac joint, with a small
cystic central component, infiltration of the gluteal, iliac
and paravertebral muscles. No inguinal or pelvic adeno-
pathy, urinary bladder and prostate were found to the
normal.

Pulmonary and abdominal CT: normal findings.

Pelvic angio-CT: 7/6.91/9.35 cm tumoral mass with
no fluid levels in the close vicinity of the sacroiliac joint
with extent in the gluteal and paravertebral muscles at the
level of L4-S1. The major arterial supplies come from
superior gluteal artery and also some ilio-lumbar branches
(Figure 2, A and B).

Hemipelvectomy (wide tumoral resection) was selected
the method of treatment of choice, with one-piece resection
of the tumor and selective embolization of the nutrient
vessels 24 hours prior to the surgical procedure without
preoperative bone-needle biopsy.

Axial CT scan reveals a large osteolytic mass located
at the postero-superior area of the bone, close to the sacro-
iliac joint, destroying the cortical bone and infiltrating
muscles of the gluteal region (Figure 3A), while the
cortex on the posteroinferior part of the iliac bone at the
sacroiliac border has a normal aspect (Figure 3B).

Following hemipelvectomy, the specimen was measuring
12x9.5x8 cm, external surface was dark red colored,
friable, with solid, cystic and hemorrhagic areas. Selective
embolization was performed 24 hours before the main
surgery. This proved to be an effective method for bleeding
control throughout the whole procedure.

From the resection piece (Figure 4) sent to the
Laboratory of Pathological Anatomy, fixed in 10% neutral
buffered formalin, multiple sections were made from the
areas of macroscopic interest (some parts of the piece
required decalcification), which after inclusion in the
paraffin were cut into the microtome (3—4 um thick) and
stained with the usual Hematoxylin—Eosin (HE). No
additional immunohistochemically stainings were required.

Postoperative CT at two years postoperative revealed no
signs of recurrence and a good functional result (Figure 5,
A and B).

Figure 1 — (4 and B) Coronal and axial T1 MRI images showing a posterior left iliac bone tumor. MRI: Magnetic

resonance imaging.




Large giant cell tumor of the posterior iliac bone — an atypical location. A case report and literature review

249

A / . &h

Figure 2 — (4 and B) Pelvic angioCT indicating the tumoral vascularization and the nutrient vessels of the Iytic lesion.
CT: Computed tomography.
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Figure 3 — Axial pelvic CT scan indicating lytic iliac bone tumor: (A) Posterosuperior destruction of the iliac bone;
(B) Good posteroinferior bone stock of the iliac bone at the sacroiliac border. CT: Computed tomography.

Figure 4 — Post-resection specimen.

Postoperative histopathology established the diagnosis
of GCT of the iliac bone, with the morphological picture
characteristic of this lesion: tumor proliferation combining
two complex cellular contingencies, represented by benign,
oval or discreet mononuclear tumor cells and numerous
multinuclear giant cells of the large osteoclastic type,
evenly distributed among the mononuclear cells and
displaying the same nuclear traits with these (Figures 6
and 7). The examination of the multiple processed sections
revealed partial destruction or total in other cortical bone
areas (Figures 8 and 9), invasion of periosteal soft tissues
(periosteum, tenomuscular insertion and layer of muscle
tissue) and occasional formation, limited by immature

bone, reactive (Figures 10 and 11), to the periphery of
the infiltrating tumor. The marked resection limits were
not tumor-related.

= Discussions

The bone is the complex morphological structure,
consisting of several tissues, such as cortical or Haversian
bone, spongy bone with the compartment of the hemato-
genous marrow and the periosteum, which is a connective
tissue. Despite its inert appearance, the bone is an extremely
dynamic organ, which is continuously resorbed by
osteoclasts and unformed by osteoblasts. Under pathological
conditions, the bone may be the site of inflammatory or
tumor processes [5—8].

From the all tumors of bone, GCT is still one of the
most obscure and intensively examined. Its histogenesis
is uncertain. According to World Health Organization
(WHO), GCT is classified as “an aggressive, potentially
malignant lesion”, which means an unpredictable evolution
based on its histological features. GCTs have a benign
course in 80% of cases and an estimated locally recurrence
of 20-50%. The malignant transformation at recurrence
is about 10% of cases and 1% to 4% give pulmonary
metastases even in cases of benign histology [9].
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Figure 5 — Coronal and axial pelvic CT scan at two years postoperative showing no signs of local recurrence. CT:
Computed tomography.
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Figure 6 — Giant cell tumor of bone. Detail frame: mono- Figure 7 — Giant cell tumor of bone. Discrete fusiform
nuclear cells intricate multinuclear giant cells with the mononuclear cells among multi-nucleated giant cells
same nuclear traits in both cellular contingencies (HE of uniformly distributed osteoclastic type (HE staining,
staining, x400). x40).

' 1 " g 1 4N ‘
." ek | ":'Rl;ﬂ 7 oY
o RY ?ﬁf;‘ ) LY SR B

N -

Figure 8 — Area of partial destruction of the cortical Figure 9 — Cortical bone erosion with the extension of
bone through the giant cell tumor (HE staining, x40). the giant cell tumor in the soft tissues (HE staining, x40).
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Flgure 10 — Giant cell tumor of bone. Peripheral focal
immature reactive bone formation (HE staining, x100).
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If we refer to pelvic GCT, this localization is more
uncommon for this type of bone tumor accounting for
only 1.5 to 6% of cases of GCT [10]. It typically presents
in adults between ages of 20 to 50, females being slightly
more affected than males [11].

There is no widely held consensus regarding the ideal
treatment method selection. When we speak about primary,
surgical treatment, there are two major options at that
point: intralesional curettage with high recurrence rates
and wide resection with improved recurrence rates but
sometimes with poor functional outcomes. The goals of
treatment are eradication of the tumor with a minimal
complication rate and preservation of limb function. The
surgical treatment should be associated with adjuvant
methods in order to facilitate better local control and
prevent recurrences [12].

Zheng et al., in probably the most comprehensive
literature review regarding pelvic localization of GCTs,
found a total of 165 patients in a retrospective study on
a 45 years long period of time. The acetabular area was
found to be the most frequent site for pelvic GCT (60
patients), followed be iliac bone (48 patients) and ischio-
pubic region (31 patients). The complication rate for this
type of tumors is quite significant (27 patients). Wide
resection being considered a reasonable method of
treatment because of the lower recurrence rate especially
in extensive and aggressive GCT’s [13]. In addition, the
posterior localization for the iliac bone was exceptional
— only two cases (1.2% of pelvic GCT).

In a series of 19 cases of pelvic GCT by Sanjay ef al.
[11], iliac localization was found to be the most frequent
for this region. Surgical treatment (intra or extralesional
resection) was continued with radiotherapy, which proved
to be ineffective in lowering the recurrence rate.

Kattapuram et al., in their series of seven cases of
GCT of the pelvic bone over a period of 20 years found
nine cases involving the ilium [14]. In his 20-patient
series of GCT of innominate bones over a period of 20
years, Balke er al. found four cases of posterior iliac
localization [15-19].

Several ideas are arising following our case. First of
all, the diagnosis of a GCT of the pelvis may be delayed
and challenging, and usually the diagnosis of GCT is
not the first choice even in the hands of experienced
practitioners. In our case, the duration of symptoms
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Figure 11 — Bone dispersion of giant cell tumor (HE
staining, x100).

since the traumatic episode was six months, which is a
quite short period of time for a 10 cm benign tumor to
develop. We appreciate that several factors might be
involved in this delayed diagnosis: difficult identification
in radiological exams — GCT is a purely lytic destruction
of bone which may not be recognized on plain radiographs
during the early stage of the disease or lytic areas may
be confused with the appearance of gas in the bowel,
development of these masses in places where the clinical
presentation of these lesions may be confused with other
conditions (hip pain, low back pain, or sacroiliac joint
pathology). We should always focus on this type of tumor
even in an uncommon region like the pelvic girdle,
especially in female patients between 30-50 years old
and with potential history of trauma.

The posterior iliac site for GCT requires a thorough
preoperative planning. Perhaps the most difficult technical
problem of this case was to assess whether the remaining
bone stock following wide resection of the posterior iliac
bone will be sufficient for a good functional result in a
young adult. We found selective embolization of the nutrient
tumoral arteries a very helpful tool for intraoperative
bleeding control.

Multinuclear GCTs grow not only in the bone but
also in other mesenchymal tissues and even in the blood
vessels [20].

In this case, based on the benign characteristics of the
tumor — well-defined margins, the ballooning sign, our
decision was not to perform a preoperative needle biopsy.

& Conclusions

In the presence of a lytic lesion in the iliac bone with
recent history of trauma, in patients between 30-50 years
old, orthopedic practitioners should include GCT through
the suspected differential diagnosis. GCT is an aggressive
benign bone tumor, localized especially at the end of
long bones, most commonly around the knee joint. Iliac
localization is a rare finding and the posterior iliac site is
extremely rare. Special surgical planning is required with
localization of this type of tumor in the neighborhood of
the sacroiliac joint. The amount of bone stock left after
resection has to be well assessed, and if its required
reconstruction options of the pelvic ring have to be
considered, in order to achieve normal postoperative
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function and biomechanics of the pelvic girdle. Selective
preoperative embolization of the nutrient arteries is an
effective tool for intraoperative bleeding control.
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