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Neurological Recovery in Two Patients with  
Cauda Equina Syndrome Secondary to L5  

Lumbar Spine Giant Cell Tumour after  
Treatment with Denosumab without Surgery  
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We report two patients with cauda equina syndrome (CES) secondary to L5 giant cell tumour (GCT) who achieved good neurological 
recovery after treatment with denosumab without surgery. The first patient was a 26-year-old man with L5 GCT causing CES who 
regained bowel and urinary control, muscle power improvement from grade 2 to grade 4 and Oswestry disability index (ODI) improve-
ment from 48 to 23 after denosumab treatment. The second patient was a 25-year-old woman with L5 GCT causing CES who regained 
bowel and urinary control, muscle power improvement from grade 0 to grade 4 and ODI improvement from 42 to 20 after denosumab 
treatment. The usage of denosumab in the treatment of patients with CES due to GCT allows potential neurological recovery without 
any surgical intervention. If surgery is not contraindicated, more time is obtained to prepare the patient preoperatively to attain safer 
surgery and to achieve complete tumour clearance.
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Introduction

Giant cell tumours (GCTs) of the spine are rare. The ma-
jority of spinal GCTs occurs in the sacrum [1]. Patients 
with GCT of the spine causing neurological compromise 
can be difficult to manage. Urgent surgery will allow 
decompression of the neural structures but increase the 
risk of potential operative complications and inadequate 
clearance. Delay in surgical intervention may worsen the 
neurological prognosis. We report two patients presenting 
with cauda equina syndrome secondary to L5 GCT who 

achieved good neurological recovery after treatment with 
denosumab without surgery. 

Case Reports

1. Case 1

A 26-year-old man complained of worsening axial low 
back pain for a month. It was associated with progres-
sive weakness of both ankle and toes for a week before 
presenting with cauda equine syndrome. Power of the ex-
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tensor hallucis longus (L5) was grade 2 and ankle plantar 
flexion (S1) was grade 4. Anal tone was lax with absent 
perianal sensation. Blood investigations were normal. 
Computed tomography (CT) and magnetic resonance 
(MR) scans showed a large extradural mass located dorsal 
and extending to the left pedicle of the L5 vertebra with 
destruction of L5 vertebral body and cauda equina com-
pression at L5 level (Fig. 1). Transpedicular core needle 
biopsy confirmed the diagnosis of GCT. He was started on 
denosumab 120 mg administered subcutaneously on days 
1, 8, 15, and 43, and monthly thereafter. After 2 weeks of 
treatment he had regained full bowel and urinary control, 
muscle power grade of 4 to 5 with the ability to walk using 
walking frame and his Oswestry disability index (ODI) 
improved from 48 to 23 (Table 1). There were no deno-
sumab related adverse reactions.

2. Case 2

A 25-year-old woman complained of severe low back pain 
associated right sided sciatica for 2 months. She presented 
with acute ankle and toes weakness with loss of bladder 
and bowel control prior to admission. Her anal tone was 
lax with loss of perianal sensation. Power of the extensor 
hallucis longus (L5) was grade 0 and ankle plantar flexion 
(S1) was grade 2. Blood investigations were normal. CT 
and MR scans revealed a large extradural mass located 
dorsal and extending to the right pedicle of L5 vertebra 
with vertebra plana of L5 causing significant neural struc-
ture compression at L5 level (Fig. 2). MR imaging further 
revealed a hypointense signal on both T1 and T2-weighted 
images with contrast enhancement. Transpedicular core 
needle biopsy of L5 confirmed the diagnosis of GCT. Sim-
ilar to the previous case, she was started on subcutaneous 

Fig. 1. Pretreatment and 3 months posttreatment magnetic resonance 
imaging of case 1 showed reduction in tumour mass and hypointensity 
of the tumour tissue in T2-weighted images.

Fig. 2. Pretreatment and 3 months posttreatment magnetic resonance 
imaging of patient 2 showed similar reduction in tumour mass and 
hypointensity of the tumour tissue posttreatment.

Table 1. Neurological progress chart for case 1

Treament 
duration

Right Left

Anal tone Perianal 
sensation ODIMotor Sensory (%)a) Motor Sensory (%)a)

L5 S1 L5 S1 L5 S1 L5 S1

Pretreatment 2 4 70 70 2 4 70 70 Absent Absent 48

2 weeks 4 4 40 40 4 4 40 40 Present Present 25

6 weeks 4 5 10 10 4 5 10 10 Present Present 20

3 months 4 5   5   5 4 5   5   5 Present Present 23

ODI, Oswestry disability index.
a)Reduction of sensation, 100%=no sensation, 0%=normal.
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denosumab 120 mg on days 1, 8, 15, and 43, with monthly 
doses thereafter. She had good neurological recovery with 
improvement in ODI (Table 2). There were no denosumab 
related adverse reactions.

Discussion 

GCT of bone is a rare but locally aggressive osteolytic 
tumour which composed of osteoclast-like giant cells 
with their precursors that express receptor activator of 
nuclear factor ĸB (RANK) and mononuclear stromal cells 
that express receptor activator of nuclear factor ĸB ligand 
(RANKL), a key mediator of osteoclast activation [2,3]. 
The aggressive bony destruction in GCT is mediated by 
RANKL. Furthermore, giant cells of GCT express signifi-
cantly more RANK compared to the giant cells in other 
bony lesions (e.g., chondroblastoma, aneurysmal bone 
cyst and metastatic giant cell tumours) [4].

Denosumab is a monoclonal antibody (IgG2) that 
works by binding with high affinity and specificity to 
RANKL. It prevents RANKL from binding to RANK on 
the surface of osteoclast precursors and osteoclasts, which 
inhibits osteoclast differentiation, activation, maturation 
and survival [5,6]. Consequently, denosumab inhibits os-
teoclast mediated-bone destruction and suppresses osteo-
lytic activity [7-10].

The response of GCTs to denosumab had been reported 
in the literature. Thomas et al. [8] conducted an open label 
phase 2 trial involving 37 patients with histologically con-
firmed GCT, and found that 86% had a tumour response 
defined as elimination of at least 90% giant cells or no 
radiological progression. This was supported by the find-
ings of Branstetter et al. [11] who analysed the histology 

of GCT in a phase 2 study of denosumab, showing more 
than 90% elimination of giant cells in tumour stromal 
cells. Chawla et al. [12] reported the interim safety and ef-
ficacy of denusumab in an open label multi-centre study 
involving 29 centres with 282 patients and found that 96% 
in the surgically unsalvageable group had stable disease 
without progression. Girolami et al. [13] reported that 
denosumab treatment led to a significant reduction of the 
GCT proliferative index and tumour angiogenesis. Ueda 
et al. [14] reported that the proportion of patients with 
an objective tumour response was 88%. Mattei et al. [15] 
reported a patient diagnosed with cervical C2 vertebrae 
GCT who had no recurrence 26 months after stabilisa-
tion surgery without excision with denosumab. However, 
Mak et al. [16] found that denosumab treatment led to 
obliteration of the giant cells; however, once the GST was 
no longer exposed to denosumab, the stromal cells would 
continue to proliferate but at a slower rate. Despite grow-
ing evidence that denosumab can arrest or slow GCT 
growth, none of the aforementioned reports described 
its usage for patients who present with acute paralysis or 
cauda equina syndrome caused by the tumour. 

GCT of the L5 vertebrae is not common. Boriani et al. 
[17] reported had two L5 GCT in a review of 49 patients. 
Surgery to achieve complete excision of L5 GCT is chal-
lenging and the risks of intraoperative complications are 
high. Shimada et al. [18] documented excessive blood loss 
of 3.7 L and 6.9 L in two patients who underwent GCT 
excision, despite preoperative embolization of the tumour. 
In the latter case, the excision was not completed due to 
massive bleeding from the iliolumbar veins. Tradition-
ally, a patient that presents with cauda equina syndrome 
secondary to GCT should be treated with emergency sur-

Table 2. Neurological progress chart for case 2

Treament 
duration

Right Left

Anal tone Perianal 
sensation ODIMotor Sensory (%)a) Motor Sensory (%)a)

L5 S1 L5 S1 L5 S1 L5 S1

Pretreatment 2 0 70 70 2 2 70 70 Absent Absent 42

2 weeks 2 4 50 50 3 4 50 50 Present Present 28

6 weeks 4 5 30 30 4 5 30 30 Present Present 25

3 months 4 5 10 10 4 5 10 10 Present Present 20

ODI, Oswestry disability index.
a)Reduction of sensation, 100%=no sensation, 0%=normal.
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gical decompression. However, both the aforementioned 
patients both demonstrated rapid clinical improvement 
within several days following commencement of deno-
sumab therapy. This guided us in administering deno-
sumab as a neo-adjuvant therapy.

We report two patients with cauda equine syndrome 
due to L5 GCT who achieved neurological recovery with 
denosumab treatment without surgical decompression. 
Both patients had muscle power, sensory, urinary and 
anal sphincter recovery, and their ODI improved with de-
nosumab treatment (Tables 1, 2). Radiologically MR scan 
revealed shrinkage of the tumours (Figs. 1, 2). The poten-
tial advantage of this approach are better planning of the 
definitive surgical excision of the tumour, smaller tumour 
bulk and less bleeding during the definitive surgery. De-
nosumab has not been accepted as a definitive therapy 
for GCT. In cases of GCT that present with neurological 
emergency, denosumab can ‘buy time’ while definitive 
surgery is planned. This approach can also reduce the 
morbidity of the definitive surgery.

The usage of denosumab in the treatment of patients 
with cauda equina syndrome due to GCT may be a useful 
option. It allows potential neurological recovery without 
any surgical intervention. If surgery is not contraindi-
cated, more time is obtained to prepare the patient preop-
eratively to attain safer surgery and to achieve complete 
tumour clearance.
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