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A clinical case
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Abstract

Giant cell tumor (GCT) is a locally aggressive benign tumor that most often appears on long bones. Less than 10% of GCT'’s in the spine
are occur above the sacrum, and cases involving the lumbar spine are relatively little reported in the literature. Soft tissue invasion of GCT is rare.

We present a case of GCT in the L1 vertebra, a large soft tissue component, that occurred in a 24-year-old female patient with low
back pain and right radiculopathic thigh pain for approximately 3 months. The patient had no neurological deficit. A lytic lesion involving the
L1 vertebral body, more prominently in the right half, extending to the pedicle and transverse process on the right was detected in computed
tomography (CT) and magnetic resonance imaging (MRI) sections. In the MR imaging taken 2 months later; It was noted that the mass
increased in size and the soft tissue content extending to the right psoas muscle developed. Tru-cut biopsy was performed for the diagnosis and
the pathology diagnosis was evaluated as consistent with GCT. The patient underwent L1 vertebral spondylectomy and T1-L3 instrumentation
with pedicle screw/mesh cage. Denosumab treatment was started after surgery. The histopathology results of the excised bone and soft tissues
were also evaluated as consistent with GCT. As a result, GCT should be considered in the differential diagnosis of destructive lesions with a soft
tissue component in the lumbar vertebra.
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Introduction

Giant cell bone tumors are rare and constitute
approximately 5% of all primary bone tumors (1) and less
than 5% of all primary spine tumors [2,3]. These tumors
are usually located in the metaphysis or meta-epiphysis of
long bones in adults who have completed skeletal maturity
between the ages of 20-50. Although GCTs are benign, they
are locally aggressive and can metastasize to the lung [4,5].
Spinal GCTs are most commonly located in the sacrum [2,6].
Less than 10% of spinal GCTs is formed above the sacrum
[7-9]. GCTs in the sacrum typically occupy more than one

Case presentation

A 24-year-old female patient with a history of
radicular pain radiating to the lower back and right thigh
that had been increasing for about 4 months was admitted
to the orthopedics outpatient clinic. The patient had no
history of fever, trauma, weight loss and previous infection.

In the physical examination of the patient, pain
and tenderness were present when palpated in the lumbar

segment, while GCTs in the mobile spine are limited to
one spine. GCTs originating from the vertebral body cause
expansion in the bone structure and pathological fracture
by showing pedicle and vertebral posterior extension. Its
invasion into adjacent tissues is very rare and there are few
reports in the literature [10,11].

In this study, the case of L1 vertebra GCT, a large soft
tissue component, is presented and the literature on the
subject is reviewed.

region. Lumbar movements were painful and restricted.
No pathological findings were detected on neurological
examination. Laboratory tests were within normal limits.
In the radiographs of the patient taken in an external center
two months ago; An expansile lytic lesion was observed in
the L1 vertebral corpus (Figure 1).

Figure 1 - Patient's first sagittal and axial MR images

A lumbar vertebral CT examination was requested
for a more detailed evaluation. On CT, an extrapanile lytic
lesion was observed, which largely covers the vertebral
corpus, mainly in the right half, and extends to the pedicle
and transverse process on the right. There was a soft tissue
component that filled the anterior epidural fat distance of
the lesion and extended to the paravertebral area on the
right. Lumbar vertebra MR examination was requested
to better evaluate the spinal canal. In lumbar spine MRI,
it was noted that the lesion had a heterogeneous solid

structure containing millimetric cystic areas in T2W, hypo-
intermediate signal feature in TIW and intense contrast in
T1W postcontrast sections. It was observed that the soft
tissue component filling the anterior epidural fat space of
the mass lesion pressed the thecal sac and the nerve roots
on the right. The lesion had a large soft tissue component
extending into the right paravertebral area and into the
psoas muscle (Figure 2, 3).

Figure 3 - Sagittal and axial CT images of the patient two months later
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A tru-cut biopsy was performed on the patient to
confirm the diagnosis. The biopsy result was evaluated as
consistent with DHT (Figure 4).

Due to the development of a pathological fracture
secondary to a giant cell tumor in the L1 vertebra, the

patient was initially planned for vertebral stabilization with
tumor excision, and denosumab treatment was started.

Figure 4 - Numerous uniformly distributed giant cells in a spindle cell stroma without atypia. x 200 Hematoxylin-Eosin

The surgical procedure was performed in the prone
position with the posterior intervention. A long posterior
incision was made along the T11 and L3 vertebrae,
centering the L1 vertebra. In the opening of the surgical
field, the spine was exposed by preserving the supraspinous
and interspinous ligaments, the cranial and caudal facet
joint capsules. Pedicle screws were inserted into the T11,
T12, L2 and L3 vertebrae using the free hand technique.

Discussion

The most common complaints of patients with
spinal GCT are low back and radicular thigh pain [12,13].
Patients are usually diagnosed with GCT after developing
pain or neurological deficits due to a pathological fracture
[14,15].

Spinal GCT is not common and constitutes
approximately 16.2% of all primary spinal tumors [16].
Spinal GCTs are most commonly seen in the sacrum, then
in order of frequency in the thoracic, cervical and lumbar
spines, [17] It is more common in women than men [18]. It
is usually seen in adults who have completed their skeletal
maturity, most commonly in the third decade [19]. While
GCT of more than one sacral segment is common in the
sacral part of the spine, invasion of GCT into adjacent bones
and soft tissues in other parts of the spine israre [10,11,18].
The age of the presented case is a suitable age for GCT. It
formed an osteolytic lesion in the spine in a short period
of two months, and it invaded the right psoas muscle and
caused the muscle to expand, and specific infections of
the spine should be excluded in the differential diagnosis
in terms of such a radiological appearance. Invasion to
adjacent segment spine and soft tissues is rare in spinal
GCTs [20-22], and Yuan B. et al. named cases with such
behavior as atypical GCTs of the spine [21]. However, the
invasion of the surrounding tissues in a short period of time,
as in the case we presented, has not been reported in the
literature.

It is generally recommended to exclude aneurysmal
bone cyst, osteoblastoma and plasmacytoma of the spine
in the differential diagnosis of spinal GCTs [10,20]. In
the presented case, it was clinically and radiologically
consistent with a specific infection of the spine. Therefore,
we think that the specific infection of the spine, tuberculosis
spondylodiscitis, should also be excluded in the differential

Then, the tumor in the L1 vertebra and the psoas muscle
was reconstructed by spondylectomy, wide resection and
mesh cage. The removed tumor materials were sent for
histopathological examination. No neurological symptoms
were observed in the patient postoperatively. We started
treating the patient with denosumab 120 mg once a month.

diagnosis. In the presented case, similar to the characteristic
clinical features of tuberculous spondylodiscitis, there was
local pain in the back, tenderness, spasm in the paraspinal
muscles and a prominent gibbus deformity in the back
region. Radiologically, vertebral body collapse, local
kyphotic deformity and psoas abscess-like appearance
were present [23,24].

Wide en bloc resection is recommended in GCTs,
especially in Enneking 3rd stage [25]. However, a wide
resection of the spine is not always possible due to adjacent
anatomical structures [26]. Local recurrence rate of GCTs
has been reported as 27-65% in curettage alone, 12-
27% in curettage combined with adjuvant therapy, and
0-12% in en-bloc resection [27-30]. Different adjuvant
treatments are available to reduce the recurrence rate
of GCT. In recent years, good results have been reported
regarding Denosumab therapy in the treatment of GCT and
in preventing its recurrence [31].

Osteoclast-like giant cells express receptor
activator of nuclear factor-kappa B(RANK); stromal cells,
the neoplastic component of GCT, express RANK ligand
(RANKL), and RANKL provides the formation of osteoclast
[32,33]. Excessive RANKL release is associated with GCT
[34]. Denosumab en block, a fully human monoclonal
antibody that inhibits RANKL, is a promising treatment for
unresectable spinal GCTs [35,36], and has been shown to be
a potentially beneficial treatment for spinal GCTs, including
the sacrum [31].
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There are many studies showing that the recurrence
rate is high (40-45%) if good resection of the tumor tissue
is not performed despite preoperative administration of
denosumab [37-39]. Li H et al. reported that the reason
for the high recurrence rate in patients treated with
preoperative denosumab was that the thickened new bone
induced by denosumab and entrapped with tumor cells
makes it difficult for the surgeon to identify the true size of
the tumor and perform an adequate curettage [40].

Conclusions

Tissue biopsy is the gold standard for the diagnosis
of spinal GCT. Generally, in the differential diagnosis of
spinal GCTs, it is recommended to exclude aneurysmal bone
cyst, osteoblastoma and plasmacytoma of the spine due to

In their study, Yayama T et al. suggested that
denosumab does not completely eliminate GCT cells, and
therefore, denosumab treatment should be started after an
effective surgical resection of the tumor [41]. In our case,
we started denosumab treatment after total spondylectomy
and extensive soft tissue resection.

their localization and radiological appearance in the spine.
However, as in our case, we think that due to the atypical
behavior of GCTs in the spine, specific infections of the spine
should also be excluded in the differential diagnosis.
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Tyiinaeme
Anvin scacywanvl icik (AXKI) - kebiHe y3viH cyliekmepde opHaaacamblH dtcepzinikmi aepeccusmi kamepcis icik. Omvipmyadarsl AXKI-

min 10%-0aH azel KylibiMwakmuiy ycminoe 604a0bl, a1 6e1 oMblpmKacbiHOa keadecemiH xcardaiinap adebuemme canblCMblpMabl mypoe as
scapusinanral. Convimen kamap AXKI -miy scymcak miHdik uHeasusicel cupek Kezdeceol.

Bi3 24 scacmarvl alies HayKacmoiH L1 oMblpmKacblHOAFbl HyMcaK miH0epoiy yaKeH KoMnoHeHmiMmeH aHbikmaaraH AXKI KauHukaavlK
scardaliviH yebiHambl3. Haykacmbl 3 atl 60libl 6es atiMarbiHOAFbl AyblpCbIHY MEH OH HCAK CAH AUMAaFrbiHOaFbl paduky/10namusiablK ayblpCblHy
Mmaszanarad. Hesposaozusinelk depuyum opviH maamaran. Komnetomepaixk momozpagusi (KT) sxcaHe mazHummi-pe30HaHcmbwlk momozpagusi
(MPT) Hamuxcenenepinde L1 ombipmka deHeciHiH OH XHcaK asiKwa MeH KesdeHeH ociHdiee delliH maparaH JAUMUKA/AbIK 3aKbIMOAHYbL
aHblKkmanadsl. Aa 2 ati emkeHde mycipinzen MPT HamudceciHde Mmacca MOAWEPIHIH YAFAUFAHbIH HcaHe 6en0diH OH JHcaK byaulbikemiHe deliiH
mapanrau xcymcax miHoik komnoHeHmmi aHblkmaowl. Tru-cut 6UoNcusicbl KOPbIMbIHbIObICHL G0lbIHWA namoozusi duazHo3bl AXKI peminde
maHbl0dbl. Haykacka L1 omblpmKacbiHbiH cCnOHOUAIKMOMUsCol ycaHe T1-L3 ombipmKaaapblH mpaHcheduKyaAsipaAbl 8UHM,/Mop/bl KeltioxHe

KemezimeH masapmy xcypeizindi. OmadaH KelliH deHocymabneH em xypeizinoi.
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Kecineen cyliek neH sycymcak miHdepdi 2ucmosiozusinelk 3epmmey Hamudiceaepi de AXKI duazHo3bl pacmadst. Ocbl madicipubemizoi
eckepe omblpbin, 6i3 6es OMbIPMKACbIHbIY JHcyMcaK mMiHOIK KkKomnoHeHmi 6ap decmpykmuemi 3aKbIMOAGHYAapOblH aX*Cblpamnasbsl
duazHocmukacwsiHda AXKI eckepinyi kepek den caHatimbls.

TytiiH ce3dep: anbin scacyuansl icik, 6es1 OMbIpMKACHL, HCYMCAK MIHOIK KOMNOHEHM, KAUHUKAAbIK HcarFoail.
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Pe3some

T'uzanmokaemouHas onyxons (I'KO) — s0kanbHO azpeccusHas do6poKa1ecmeeHHas ONyXo.b, Yauje 8ce2o 0KAAU3YIOMCsl 8 OAUHHBIX
kocmsix. Menee 10% I'KO & no3soHouHUKe ecmpevaomcsl 8bllle Kpecmya, a C/Ay4au, nopaxcarujue nosiCHU4Hbslll omdes N0380HOYHUKA,
0MHOCUMeIbHO MA/10 ONUCAHb 8 AUmepamype. HHeasus msekux mkavel KO scmpeuaemcsi pedko.

Mbt npedcmasasiem cayuaii 'KO 6 nozgonke L1 y 24-nemuell nayueHmku, 8 601bWOM KOMNOHeHmMe MseKux mkaHell. [layuenma
becnokouau 604u 6 nosicHuye u padukysonamuyeckue 601U 8 npasom b6edpe 8 meverue 3 mecsiyes. Y nayueHma He 6bL10 HEBPOA02UHECKO20
dedpuyuma. Ha cpesax komnvromepHoti momozpaguu (KT) u mazHumHo-pesoHancHoli momozpaguu (MPT) 6bl10 06HApYysHCEHO Aumu1eckoe
nopascenue mesa L1 no38oHKa, pacnpocmpaHsoujeecst Ha HOXCKy U nonepeuHuiil ompocmok cnpasa. Ha MPT, cdenarHoMm uepes 2 mecsya, 66110
0omMmeYeHo, Mo Macca yseAuu1acs 8 pasmepax U paseusi0cb Msi2komKaHHoe codepicumoe, pacnpocmpaHsiioujeecss Ha Npagyr NOsICHUYHYHO
Mmblwyy. []as duaeHocmuku 6vlaa nposedeHa 6uoncusi Tru-cut, u duazHo3 namosozuu 6via oyeHeH kak I'KO. [layueHmy 6bla1a 8binoHeHa
ChoHOU/IIKMOMUsl No38oHKa L1 u uncmpymenmaavHasi o6pabomka T1-L3 ¢ nomowblo mpaHcheduKy/sIpHO20 8UHMA,/cemyamozo Ketidca.
JleueHue deHocymabom 6bL10 HA4amo nocje onepayuu. Pesyssmamyt 2ucmonamo/io2uu uccevyeHHol Kocmu U Ms2KUX mKaHel makaice ObLIU
oyeHeHbl kak coomeemcmayruue I'KO. B ces3u ¢ amum I'KO caedyem yuumuigams npu dudgeperyuanvHoli duazHocmuke 0ecmpyKmu@HbIX
nopasceHull ¢ Ms2KOMKaHbIM KOMNOHEHMOM NOSCHUYHO20 NO360HKA.

Katouesvle cn08a: 2u2aHmMoKAemo4Hasi ONyXo/b, NOSICHUYHbII omdes NO380HOYHUKA, MS2KOMKAHbIU KOMNOHEHM, KAUHUYecKull
cayuatil.
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