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Case Report
Trabecular Metal Augmented Reconstruction of Acetabular Defect after
Removal of Periacetabular Giant Cell Tumors in A Young Male: A Case
Report with Review of Literature

Apurv Gabrani1, Hitesh Dawar1, Surbhit Rastogi1, Deepak Raina1
Abstract
Introduction: Giant cell tumors (GCTs) are benign, epiphyseal, locally aggressive bone tumors. Pelvic GCTs are sparingly encountered and
present a challenging scenario for the surgeon to not only diagnose but also to treat appropriately. Multiple treatment options are available as per
the literature but no single approach is universally accepted. Moreover, due to the complex anatomy of the pelvis, novel treatment options have
also been tried.
Case Report: A 30-year-old male presented to the outpatient clinic with complaints of gradually progressive dull aching pain in his right hip for
6 months. On radiological investigation, he was found to have a lytic lesion in the right periacetabular region. Image-guided biopsy revealed
GCT on histopathological examination. The final management included extended curettage of the tumor and reconstruction of the remaining
defect with trabecular metal (TM) augment supplemented with reconstruction plate. The patient resumed full activity and remains
asymptomatic and disease free at 5 years follow-up.
Conclusion: To the best of our knowledge, this is the first reported case for the use of TM augment in reconstruction of bone defect following
curettage for GCT in pelvis.
Keywords: Giant cell tumor pelvis, trabecular metal, acetabular reconstruction.
Introduction
Giant cell tumors (GCTs) are benign tumors
arising from the epiphyseal region of bones
[1]. They are most frequently encountered in
the age group of 20–50 years with females
affected more often than males. GCTs of the
bone account for approximately 3–8% of all
primary bone tumors and pelvic GCTs
account for only about 1.5–6.1% of bone
GCTs [1, 2]. When long bones are involved,
patients present to the orthopedic outpatient
clinic most commonly with pain
accompanied by a swelling over the affected
region. Uncommonly, when the tumor
involves the pelvis, the patient presents with a
dull aching pain in the groin or over the hip
joint [1]. After imaging and histopathological
confirmation, the treatment options for
pelvic GCTs that have been tried include
radiation therapy (RT), surger y with
intralesional margin (S[IL]), surgery with an
intralesional margin along with RT, surgery

with intralesional margin and cryosurgical
technique, microwave inactivation of tumor
and intralesional curettage, and surgery with
wide margin (S[W]). Resection along with
appropriate reconstruction with
cement/allograft/prosthesis/alloprosthetic
composite might be required to fill the
created defect [1, 2, 3, 4, 5]. However, due to
the anatomic complexity of pelvis with the
innominate bones, no single standard
treatment is available for the treatment of
pelvic GCT, especially the ones involving
periacetabular region [1].
Case Report
A 30-year-old male presented to the
outpatient clinic with complaints of gradually
progressive pain in his right hip for 6 months.
The pain was dull aching and non-radiating
and causing him a great deal of difficulty in
walking. On examination, hip movements
were painfully restricted globally. On

radiological investigation (Figs. 1-3), he was
found to have a lytic lesion in the region 2 of
the right acetabulum according to the
Enneking and Dunham’s classification [6]
modified by Sanjay et al. [7]. PET scan
revealed no other metabolically active region
of uptake in the body. CT-guided needle
biopsy revealed features consistent with
GCT.
Definitive surger y was done wherein
curettage of the lesion was done through the
standard posterior Kocher-Langenbeck
approach [8]. The bony margins were
extended with the use of high-speed burr
(MIDAS-Rex) and the use of chemicals
(phenol and absolute alcohol). Following
tumor tissue removal, the surgical site was
washed with copious amounts of hydrogen
peroxide and normal saline.
The surgical defect, which was most
prominent superior to the acetabular
cartilage and with a very thin remaining layer
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Figure 2: CT scan images confirming the location of lesion.

Figure 1: AP and iliac views showing lytic lesion in the right
acetabulum.

of subchondral bone, was visualized and
measured. Augment trial implants from
Revision Acetabular System
(Zimmer–Trabecular Metal™ Acetabular
Revision System [TMARS]) were used to
identify the most appropriate augment size
and type under visual and image intensifier
guidance. The corresponding TM augment
(Zimmer TMARS) was implanted and held
in place provisionally with clamps, and
secured using 3.5 mm screws through the
molded 3.5 mm reconstruction plate after
pre-drilling. Standard closure was done over a
suction drain.
Postoperatively, the patient was allowed
passive and active range of motion at the hip,
along with non-weight-bearing walker aided
ambulation from day 1. The patient was

discharged on the 2nd post-operative day
after check X-ray (Fig. 4). The wound healing
was uneventful. The patient was followed up
at 15 days (for wound inspection and suture
removal), 6 weeks (for check X-ray), 3
months (again check X-ray – following which
the patient was allowed weight-bearing), 6
months, and thereafter every 6 months. The
intraoperative specimen was sent for
h i s to pat h o l o g i c a l e x a m i n at i o n a n d
confirmed GCT.
The last follow-up was at 5 years postoperative, wherein the patient is
asymptomatic, with no activity restrictions,
disease free as per clinical (Fig. 5) and
radiological examination, with excellent
functional scores [9] (Harris Hip Score
90/100).
Discussion
GCTs are also known as “Osteoclastoma” as
they are characteristically seen to have

Figure 3: MRI images showing posterosuperior soft-tissue involvement by the tumor.

Figure 4: Post-operative X-rays showing the use of TMARS to reconstruct the acetabular defect.

multinucleate giant cells on histopathological
examination along with two other cell types’,
that is, round cells – similar to monocytes,
and spindle-shaped stromal cells – that
resemble fibroblasts. The latter are the
proliferative variety and hence responsible
for the expansile nature of GCTs.
The patient reported in our case is a young
male w ho presented w ith gradual ly
progressive pain in his right hip. A patient
suffering from long bone GCT generally
presents with pain and localized swelling over
the involved region, though pelvic GCTs
generally have a vague presentation of a dull
aching pain in the groin or over the anterior
aspect of hip joint which may delay the
patient from seeking medical attention [10].
GCTs rarely affect the pelvis. Zheng et al.
[11] in one of the largest series reported so far
analyzed the data of 29 patients from five
centers with pelvic GCTs. The systematic
review by Zheng et al. [12] included 119
patients; they even reported a slight female
preponderance in the occurrence of pelvis
GCT which has been seldom reported in the
previous literature due to small sample sizes.
The patient in our report was found to have
the tumor localized to region II of pelvis as
per the classification system of pelvic tumors
locations by Enneking and Dunham [6].
They classified tumor locations into Region I
(iliac region), Region II (acetabular region),
and Region III (pubic and ischial region).
A GCT on plain X-ray appears like a lytic
lesion in the epiphysiometaphyseal region
with multiple complete and incomplete
septations inside the lesion. CT scan and
MRI are also useful diagnostic tools mainly
used for staging and planning treatment; CT
shows thinning of cortices with septations
inside the lesion. MRI appearances of GCTs
are high-intensity signals on T2-weighted
images, high contrast media enhancements,
fluid levels, and signs of hemorrhage and
hemosiderin deposition [13].
Other diagnostic aid is cytological evaluation
with some recent literature coming up to
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emphasize the diagnostic value of fine-needle
a s p i rat i o n c y to l o g y a l s o [ 1 4 ] . Th e
measurement of serum acid phosphatase
helps not only in diagnosis but also in
measuring the efficacy of treatment and
serves as a marker of possible recurrences
[15].
The treatment was decided after taking key
factors into consideration, that is, the site and
size of lesion, the available modalities, the
surgical approach to be used, type of
curettage to be carried out, the material to be
used for filling up any created defect, and the
need for any adjuvant modalities. Various
treatments have been tried in the past, each
one with its different set of crests and troughs.
Even though surgical risks can be avoided
using radiotherapy, it can still cause early and
late skin changes, pathological fractures, or
neuritis [16]; intralesional curettage was
reported to be associated with delayed
infections, poor wound healing , and
loosening of screws/bone cement [3]; in
addition to these, patients who underwent
cryotherapy/RT along with surgery had nonunion as an additional complication [17].
Patients who underwent the above treatment

options had almost similar recurrence rates
but the least recurrence had been reported
w ith w ide resection [18]. The most
commonly recommended treatment option
for GCTs has been intralesional curettage
followed by filling of bone defect with either
bone graft or cement. However, it had been
found to have recurrence rates of up to 36%
[3, 4]. Hence, adjuvant therapies have been
used in an attempt to reduce recurrence
wherein polymethylmethacrylate (PMMA)
cement has been used extensively [19]. It had
been used in the management of tubular bone
and pelvic defects [20] following GCT
excision and also shown to be useful in the
management of osseous defects in the foot
and ankle [21]. Bone graft had also been used
for filling post-excisional defects with
allografts been used successfully for
treatment of carpal, metacarpal, and
phalangeal GCTs of the hand. However, the
grafts carried a risk of non-union and
secondary collapse due to their avascular
properties [22].
In our case, the options of surgical treatment
were intralesional excision (curettage –
conventional or extended) or extralesional

Figure 5: Clinical pictures showing the patient comfortably squatting and sitting cross-legged with comparable active SLR on both
sides.

excision (marginal or wide resection) [18].
Extralesional excision would have required
sacrificing the weight-bearing aspect of joint
with a large amount of bone loss which would
be challenging to fill. Options of
reconstructing such a defect would require
the use of either a saddle prosthesis or a
customized pelvic implant/3D printed
implant, or a total hip replacement with some
form of customized/modular megaprosthesis; or hip arthrodesis. All these
options would have limited the patient’s
mobility and/or function.
Achieving tumor-free bone was crucial but
restoration of function and a good quality of
life for the patient was also a priority.
Intralesional curettage (which would have
involved removal of almost all of the
subchondral bone just superior to the
cartilage of the involved hip joint in the
weight-bearing area) would require filling the
defect w ith biological
(autograft/allograft/combined graft with or
without graft extenders) material or a nonbiological (PMMA cement) material. The
drawbacks with all the options are manifold –
such as – autograft is only available in limited
volume and leaves behind donor site
morbidity; with allograft, procurement,
uptake/incorporation, infections, and
immune reactions are potential hurdles;
PMMA cement loosening and late infections
are well-known problems themselves [23].
To circumvent all these pitfalls, a new
technique of reconstruction of defects using
TM augments was thought of using the
Zimmer-TMARS.
The thought process behind placement of
TMARS in the weight-bearing region
supplemented w ith cancellous bone
autograft and plate fixation was not only to
provide structural support to the weightbearing area but also to enable bony ingrowth
around the metal. Due to its biomechanical
and biocompatible proper ties, the
association of TM cups and augments may
prove to be an ef fective tool in the
management of bone defects in acetabular
reconstruction as was hypothesized by
Grappiolo et al. [24].
TM is a biomaterial made out of tantalum
characterized by high 3D porosity (70–80%),
high friction, and low modulus of elasticity. It
provides primary stability at the time of
procedure and allows deep bony in growth,
leading to secondary biologic fixation [25].
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TM implants offer several advantages, that is,
no dearth of availability, good stability similar
to bone, low implant cost, and no donor site
morbidity [26].
The described treatment options along with
our proposed line of treatment were
discussed with the patient. In our case, the
tumor could have been approached by the
anterior or lateral approach which could have
provided good exposure to the involved
region but an extensile posterior approach
would have provided exposure to the soft
tissues that were also involved by the tumor.
Hence, the posterior surgical approach was
used for surgery [8].
To the best of our knowledge, TM has not
been previously used in such a scenario but
Horisberger et al. [25] have described
successful tibia-talus-calcaneal arthrodesis
using a TM spacer at the ankle fusion site.
Available literature regarding the use of TM
cups with or without augments contains

studies performed in patients with bone
defects ranging from Paprosky Grade IIA to
Pa p ro s ky G rad e I I I B w i t h p e l v i c
discontinuity hence the data arising out of
these studies are a non-homogenous
population managed with different surgical
techniques and cannot be compared [27, 28].
Most of the recurrences have been reported
to occur within the first 2 years of treatment
[18] but the patient under study in our report
remained symptom free at 5 years of followup. Although fewer recurrences have been
reported with wide resection than with
intralesional procedures, the previous
literature has shown the local recurrence rates
to be reduced when intralesional procedures
were combined with an adjuvant procedure
[11, 12, 18, 23]. GCTs are otherwise benign
tumors but are locally aggressive with a
potential for local recurrence and a potential
for malignant transformation [29]. The local
recurrence rate for pelvic GCTs has also been

reported to be higher than other sites
probably because of the large sizes that these
lesions can attain before becoming clinically
symptomatic [27, 30].
The patient under study remained symptom
and recurrence free at 5 years of follow-up,
with an excellent function as per serial clinical
and image examinations.
Conclusion
A novel technique has been described here
wherein the bony defect following extended
curettage of GCT in the region II of
acetabulum was done and the defect was
reconstructed using TM augment (TMARS)
in a young male with excellent functional
results and no evidence of recurrence at 5
years follow-up. To the best of our knowledge,
this use of TM augment for the treatment of
GCT is the first such report.
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