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Abstract

Background and objectives: The advent of denosumab has rendered giant cell tumors (GCT) of the bone
amenable. It makes sense to evaluate its effect on the patient's symptoms and the histopathological
outcomes. The aim of the study is to ascertain the effect of 24-week neoadjuvant denosumab therapy on the
following parameters: visual analogue scale (VAS), musculoskeletal tumor society (MSTS) scores, tumor size,
and the number of giant and stromal cells.

Material and methods: This observational study was conducted from February 2022 to April 2023 at SCB
Medical College and Hospital, India. Fifty-four GCT participants had their VAS and MSTS scores assessed at
baseline and then every four weeks for the next 24 weeks. At 24 weeks, changes in their tumor size and the
number of giant and stromal cells per high-power field (hpf) were also evaluated.

Results: Fifty-four (82%) out of the 66 enrolled participants completed the study. Among those 54, 29 (54%)
participants were female. The study population had a mean age of 39.0 + 4.7 years. The median VAS scores
were (female: 7.0, male: 7.0; p = 0.51) at baseline and (female: 2.0, male: 2.0; p = 0.39) at 24 weeks. The
median MSTS scores at baseline and 24 weeks were (female: 8.0, male: 8.0; p = 0.41) and (female: 15.0, male:
16.0; p = 0.66), respectively. The median reductions in tumor size, the number of giant, and stromal cells
(per hpf) were (female: 6.0 mm, male: 5.0 mm; p = 0.11), (female: 25, male: 27; p = 0.07), and (female: 1200,
male: 2100; p < 0.001), respectively.

Conclusion: After receiving neoadjuvant denosumab for 24 weeks, the study participants' clinical symptoms
and histological indicators improved. With the exception of the stromal cells, there was no statistically
significant difference between the male and female participants.

Categories: Family/General Practice, Osteopathic Medicine, Therapeutics
Keywords: neoadjuvant therapies, pain on vas, stromal cells, giant cells, bone tumors, musculoskeletal tumor society
rating scale, visual analog scale, rank and rankl, denosumab and giant cell tumor, giant cell tumour of bone

Introduction

Giant cell tumor (GCT), a common benign bone tumor, is responsible for 4-7% of primary bone tumors [1,2].
Usually, the distal femur, proximal tibia, distal radius, and proximal humerus are affected at their
metaphyseal areas [3]. It commonly manifests in the third and fourth decades of life, with a slightly higher
female preponderance [1,4]. The surgical techniques, such as en-bloc resection, intralesional curettage,
extended curettage with bone grafting, and arthrodesis, tackle the bulk of GCT cases [1,3-4]. With those
methods, the functionality of the adjacent joint stays unaltered, but the recurrence rate of GCT increases.
Although wide-margin excision reduces the likelihood of tumor recurrence, it worsens functional outcomes
[3,5,6]. Denosumab, a completely human monoclonal antibody, targets the receptor activator of the nuclear
factor kappa-B ligand (RANKL). Bone resorption is exacerbated by the RANKL's contribution to osteoclast
formation [5,7].

Denosumab administered prior to surgery lessens the tumor size and likelihood of its recurrence [8,9].
Conversely, the study by Li et al. [10] claimed that neoadjuvant denosumab therapy raises the risk of GCT
recurrence and malignancy. The effects of preoperative denosumab on symptoms and histological outcomes
differ according to the patient's age, gender, and bone mineral density [11-13]. Studies comparing
denosumab's effects on males and females with GCT are scarce in the Indian subcontinent. We mapped this
study to evaluate the effect of 24-week neoadjuvant denosumab on pain and overall function in GCT
patients with the visual analog scale (VAS) and the musculoskeletal tumor society (MSTS) scale [14]. We also
measured the changes in tumor size and the number of giant and stromal cells after 24 weeks.

Materials And Methods
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This observational study was carried out from February 2022 to April 2023 at SCB Medical College, Cuttack,
India. Prior to study commencement, we received ethical approval (IEC application no. 1030 dated February
11, 2022) from the SCB Medical College's Institutional Ethics Committee. Prior to being enrolled, all
participants gave their consent. Adult patients of both sexes, aged 18-50 years, with a body weight > 45 kg
and a body mass index (BMI) > 18.5 kg/m2 at baseline and a clinical diagnosis of GCT of bone (confirmed by
radiography and histopathology), were included in the study. Individuals with pathological fractures,
osteoporosis, hypocalcemia, osteonecrosis of the jaw, osteosarcoma, any secondary malignancy within the
past five years, GCT at the spine or sacrum (difficulty in surgical access), multifocal or recurrent GCT,
pregnant or lactating women, and those unwilling to give consent were excluded from the study.

The primary objectives were to evaluate changes in the female and male participants' VAS and MSTS scores
after 24 weeks of denosumab therapy. The proportion of male and female participants with GCT at different
sites, as well as changes in the tumor size and the number of giant and stromal cells per high-power field
(hpf) after 24 weeks, were the secondary objectives.

We sorted the enrolled participants by gender. This study used the convenience sampling approach. Each of
them underwent systemic, musculoskeletal, hematological, and radiological assessments. Following the
Campanacci [15] classification of the tumors, we performed a core needle biopsy close to the anticipated line
of incision. In order to validate the diagnosis, calculate the tumor size, and determine the number of giant
and stromal cells per unit hpf, the sample was sent for histological examination. Each participant received
subcutaneous injections of denosumab 120 mg on the abdomen or anterior side of the thigh every four weeks
for 24 weeks. They also got 500 mg of elemental calcium tablets and 400 IU of vitamin D capsules once daily.

At baseline (visit 1), plus at every follow-up appointment (visits 2-7) at four, eight, 12, 16, 20, and 24 weeks
after the baseline visit, we evaluated the VAS and MSTS scores. The MSTS [14] scale is used to evaluate upper
or lower limb performance in GCT patients. This scale encompasses six domains: pain, functional activity,
positioning, dexterity, muscle power, and emotional acceptance. For each domain, the scores range from 0 to
5, reflecting the worst to best responses. The total added score spans from 0 to 30. Higher scores indicate
improved performance. The VAS is one of the most frequently used tools to measure pain. This emoji-based
response scale ranges from 0 to 10, expressing the best to worst pain perception [16].

We assessed the normality of the data distribution with the Shapiro-Wilk test. The continuous

data were portrayed as median (interquartile range) and the categorical data as frequency (%). The
continuous and categorical data were analyzed using the Chi-square and Wilcoxon tests. For data analysis,
we used the R software (version 4.2.1, R Foundation for Statistical Computing, Vienna, Austria) [17].

Results

We scrutinized 103 GCT patients for this study. Twenty-seven individuals had recurrent GCT; one patient
had GCT in three different bones (the right humerus, left femur, and tibia); three were post-menopausal
women receiving injections of teriparatide for osteoporosis; and six patients declined to provide consent.
The remaining 66 were enrolled. Twelve patients did not come for all the follow-up appointments. Once the
remaining 54 participants finished the study, their data were analyzed. Table I displays the study
population's baseline demographics and clinical parameters. The study participants had a median age of 39.0
(33.3-42.0) years. The median baseline VAS and MSTS scores were 7.0 (6.0-7.1) and 8.0 (7.0-9.0),

respectively.
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Parameters Total (n = 54) Female (n = 29) Male (n = 25) p-value
Age (years) 39.0 (33.3-42.0) 39.0 (37.0-42.0) 38.0 (32.0-41.0) 0.64
Weight (kg) 55.8 (47.2-68.4) 51.3 (47.2-60.5) 59.9 (48.7-68.4) 0.33
BMI (kg/m?) 24.4 (22.1-27.8) 241 (22.3-26.6) 24.6 (22.9-27.8) 0.68
VAS score 7.0 (6.0-7.8) 7.0 (7.0-8.0) 7.0 (6.0-7.0) 0.51
MSTS score 8.0 (7.0-9.0) 8.0 (8.0-9.0) 8.0 (7.0-9.0) 0.41
Campanacci grading

Grade Il 24 (44.4%) 13 (44.8%) 11 (44.0%)

Grade llI 30 (55.6%) 16 (55.2%) 14 (56.0%) o
Tumor size (mm) 66.5 (42.0-83.5) 66.0 (43.0-82.0) 68.0 (42.0-90.0) 0.69
Giant cell (per hpf) 30.0 (22.3-46.5) 30.0 (23.0-47.0) 30.0 (22.0-45.0) 0.90
Stromal cell (per hpf) 3200 (1850-3950) 2800 (1200-3800) 3500 (3000-4000) 0.04

TABLE 1: Baseline demographic and clinical parameters of the study population

The categorical and continuous data were expressed as n (%) and median (interquartile range), respectively. BMI: body mass index; VAS: visual analog
scale for pain (10-point scale); MSTS: musculoskeletal tumor society scale (range of scores: 0 to 30); and hpf: high-power field.

The VAS and MSTS scores throughout the study duration are shown in Figure 1. The VAS scores for females
and males were 7.0 (7.0-8.0) and 7.0 (6.0-7.0) at baseline (p=0.51), 6.0 (5.0-6.0) and 6.0 (5.0-6.0) at week four
(p=0.40), 5.0 (4.0-5.0) and 5.0 (4.0-6.0) at week eight (p=0.70), 5.0 (4.0-5.0) and 4.0 (4.0-5.0) at week 12
(p=0.99), 3.0 (3.0-4.0) and 3.0 (3.0-4.0) at week 16 (p=0.42), 3.0 (2.0-3.0) and 3.0 (2.0-3.0) at week 20
(p=0.99), and 2.0 (2.0-3.0) and 2.0 (2.0-3.0) at week 24 (p=0.39), respectively (Figure /a). The changes in VAS
scores among female and male participants were -5.0 (-5.0 to -4.0) and -4.0 (-5.0 to -4.0), respectively
(p=0.08). The pain scores assessed with VAS were reduced in both groups. None of the intergroup differences
were statistically significant at any time points of assessment. The MSTS scores for females and males were
8.0 (8.0-9.0) and 8.0 (7.0-9.0) at baseline (p=0.41), 9.0 (9.0-10.0) and 9.0 (9.0-11.0) at week four (p=0.78), 10.0
(10.0-11.0) and 11.0 (10.0-12.0) at week eight (p=0.28), 12.0 (11.0-13.0) and 12.0 (11.0-12.0) at week 12
(p=0.84), 13.0 (13.0-16.0) and 13.0 (12.0-14.0) at week 16 (p=0.23), 15.0 (13.0-15.0) and 15.0 (13.0-17.0) at
week 20 (p=0.80), and 15.0 (15.0-16.0) and 16.0 (15.0-16.0) at week 24 (p=0.66), respectively (Figure /b). The
changes in MSTS scores at week 24 among female and male participants were 7.0 (6.0-8.0) and 7.0 (6.0-9.0),
respectively (p=0.06). The overall functions assessed with the MSTS scale improved in both groups.
Nonetheless, the intergroup differences were not statistically significant at any time points of assessment.
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FIGURE 1: The VAS and MSTS scores of the study participants

The box-whisker plots, along with jitter plots, illustrate the VAS and MSTS scores of the study participants
throughout the study duration. The study visits 1-7 refer to the visits at the baseline, four, eight, 12, 16, 20, and 24
weeks, respectively. The Wilcoxon test was harnessed to assess the intergroup differences at all time points. Part
Adepicts the visual analog scale (VAS) scores for pain of the study participants. The higher scores imply more
severe pain. Part B shows the Musculoskeletal Tumor Society scoring system (MSTS) scores of the study
participants. The higher the score, the more improved the overall function.

Figure 2 displays the sites and the size of GCT, the number of giant and stromal cells at baseline, and the
final follow-up visit at week 24. The pie diagrams in Figure 2a demonstrate that the most common site for
GCT was the proximal tibia (22; 41%), followed by the distal femur (16; 30%), the distal radius (11; 20%), and
the proximal humerus (5; 9%). The order of the GCT sites was the same for both females (p=0.02) and males
(p=0.20). However, intragroup comparison yielded a nonsignificant difference (p=0.60). The box-whisker
plots in Figure 2b depict that the median size of GCT (in mm) among female and male participants was 66.0
(43.0-82.0) and 68.0 (42.0-90.0) at baseline (p=0.69), and 60.0 (39.0-76.0) and 61.0 (38.0-71.0) at week 24
(p=0.89), respectively. The changes in tumor size after 24 weeks of denosumab therapy were -6.0 (-8.0 to -
4.0) and -5.0 (-8.0 to -4.0), respectively (p=0.11). The box-whisker plots in Figure 2c show that the median
number of giant cells (per hpf) among female and male participants were 30.0 (23.0-47.0) and 30.0 (22.0-
45.0) at baseline (p=0.90), and 6.0 (6.0-10.0) and 8.0 (5.0-10.0) at week 24 (p=0.79), respectively. The median
changes in giant cell numbers (per hpf) after 24 weeks of denosumab were -25.0 (-33.0 to -19.0) and -27.0 (-
35.0 to -16.0), respectively (p=0.07). The box-whisker plots in Figure 2d show that the median number of
stromal cells (per hpf) among female and male participants were 2800 (1200-3800) and 3500 (3000-4000) at
baseline (p=0.035), and 1000 (600-1200) and 1400 (1000-1800) at week 24 (p=0.004), respectively. The
median changes in stromal cell numbers (per hpf) after 24 weeks were -1200 (-2500 to -830) and -2100 (-
2400 to -1200), respectively (p<0.001).
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FIGURE 2: The histopathological findings of GCT

This figure shows the sites of giant cell tumors (GCT) of bone and the histopathological findings of the study
participants. The pie diagram in part A depicts the number and proportions of different sites of GCT in females and
males. The box-whisker plus jitter plots in parts B, C, and D illustrate the size of GCT and the number of giant and
stromal cells in female and male participants at baseline and 24 weeks.

Discussion

This observational study investigated the effect of 24-week neoadjuvant denosumab on pain, overall
function, tumor size, and histopathology (i.e., the number of giant and stromal cells) among female and
male GCT patients. Every four weeks, denosumab 120 mg was injected subcutaneously into each subject.
They also got 500 mg of elemental calcium tablets and 400 IU of vitamin D capsules once daily. We assessed
the VAS and MSTS scores at each visit. We also computed the proportions of male and female patients with
GCT at different sites, changes in tumor size, and the number of giant and stromal cells per unit hpf. Both
females and males exhibited lower pain levels and better overall functions. Proximal tibia accounted for 41%
of GCT cases. Following a 24-week course of denosumab, the GCT size and the count of giant and stromal
cells dropped.

After 24 weeks of denosumab therapy, the severity and duration of pain sensations improved. According to
the study by Traub et al. [18], neoadjuvant denosumab lowers pain in GCT patients. Neoadjuvant denosumab
therapy for GCT ameliorates patients’ overall function as measured by MSTS [14] scores, according to
research by Traub et al. [18] and a systematic review by Luengo-Alonso et al. [19]. Our findings match these
studies. In our study population, the proximal tibia (22; 41%), distal femur (16; 30%), distal radius (11; 20%),
and proximal humerus (5; 9%) were the most frequent sites for GCT. After 24 weeks, the tumor size and the
number of stromal giant cells plummeted. According to the study by Engellau et al. [20], preoperative
denosumab is advantageous for surgically excising the tumor mass since it reduces the size of the GCT.
According to a study by Liu et al. [21], the tibia and femur are the most common sites for GCT. It has been
suggested in recent studies by Hayashida et al. [13] and Lejoly et al. [22] that neoadjuvant denosumab
mitigates the numbers of giant and stromal cells in GCT patients. The findings of our study matched those
of these studies.

This study evaluated the clinical symptoms and histopathological parameters of patients with GCT. This
study has a few limitations. Probably due to the coronavirus disease 2019 (COVID-19) pandemic, the sample
size was relatively modest. The sample size for our study was further reduced by excluding individuals who
had multifocal or recurrent GCT. The effects of calcium and vitamin D supplementation on the study's goals
were not addressed. We did not follow up with the study participants following their surgeries. We are
currently undertaking a separate study using neoadjuvant denosumab to analyze patient’s quality-of-life
and GCT recurrence rates.

Conclusions

We conclude that improvements in pain symptoms, overall function, tumor size, and histological
characteristics occurred after a 24-week course of neoadjuvant denosumab. Neoadjuvant denosumab was

found to be advantageous in several aspects instead of simply shrinking the tumor size for surgical resection.

However, there was no statistically significant difference between the females and males, except for the
stromal cells. We warrant more such studies with a larger sample size and a longer study duration.

2023 Rath et al. Cureus 15(11): e48702. DOI 10.7759/cureus.48702

50f7


https://assets.cureus.com/uploads/figure/file/803743/lightbox_43a96fc0758211ee822457b0fd933401-Figure-2.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Jyoti Prakash Sahoo, Binay K. Rath, Amrit G, Pranati Mohanty

Acquisition, analysis, or interpretation of data: Jyoti Prakash Sahoo, Binay K. Rath, Amrit G, Pranati
Mohanty, Aakankshya Tripathy

Drafting of the manuscript: Jyoti Prakash Sahoo, Binay K. Rath, Amrit G, Pranati Mohanty, Aakankshya
Tripathy

Critical review of the manuscript for important intellectual content: Jyoti Prakash Sahoo, Amrit G,
Pranati Mohanty

Supervision: Jyoti Prakash Sahoo, Amrit G, Pranati Mohanty

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethics
Committee of SCB Medical College and Hospital, Cuttack, Odisha, India issued approval IEC application no.
1030 dated 11.02.2022. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Hasan O, Ali M, Mustafa M, Ali A, Umer M: Treatment and recurrence of giant cell tumors of bone - a
retrospective cohort from a developing country. Ann Med Surg (Lond). 2019, 48:29-34.
10.1016/j.amsu.2019.10.010

2. Kerdoud O, Aloua R, Slimani F: Central Giant cell tumor of jaw bone in child: a case report . Int | Surg Case
Rep. 2021, 79:97-100. 10.1016/j.ijscr.2021.01.007

3. Wang]JY, Sun D, Liu CY, et al.: Differentiation of giant cell tumours of bone, primary aneurysmal bone cysts,
and aneurysmal bone cysts secondary to giant cell tumour of bone: using whole-tumour CT texture analysis
parameters as quantitative biomarkers. Clin Radiol. 2023, 78:532-9. 10.1016/j.crad.2023.03.004

4. Amanatullah DF, Clark TR, Lopez M]J, Borys D, Tamurian RM: Giant cell tumor of bone. Orthopedics. 2014,
37:112-20. 10.3928/01477447-20140124-08

5. Patel S, Chiu RG, Rosinski CL, et al.: Incidence, management, and outcomes of spinal giant cell tumor of
bone in adult patients: a national cancer database analysis. World Neurosurg. 2020, 144:e296-305.
10.1016/j.wneu.2020.08.135

6. Kuruoglu D, Rizzo M, Rose PS, Moran SL, Houdek MT: Treatment of giant cell tumors of the distal radius: a
long-term patient-reported outcomes study. ] Surg Oncol. 2022, 126:798-803. 10.1002/js0.26967

7. Chawla S, Blay JY, Rutkowski P, et al.: Denosumab in patients with giant-cell tumour of bone: a multicentre,
open-label, phase 2 study. Lancet Oncol. 2019, 20:1719-29. 10.1016/51470-2045(19)30663-1

8. Borkowska AM, Szumera-Cieckiewicz A, Szostakowski B, Piefikowski A, Rutkowski PL: Denosumab in giant
cell tumor of bone: multidisciplinary medical management based on pathophysiological mechanisms and
real-world evidence. Cancers (Basel). 2022, 14:10.3390/cancers14092290

9. Palmerini E, Staals EL, Jones LB, Donati DM, Longhi A, Randall RL: Role of (neo) adjuvant denosumab for
giant cell tumor of bone. Curr Treat Options Oncol. 2020, 21:68. 10.1007/s11864-020-00766-4

10. LiH, GaoJ, GaoY, Lin N, Zheng M, Ye Z: Denosumab in giant cell tumor of bone: current status and pitfalls .
Front Oncol. 2020, 10:580605. 10.3389/fonc.2020.580605

11.  Tarig MU, Umer M, Khan Z, Saeed ], Siddiqui MA, Din NU: Spectrum of histological features of denosumab-
treated giant cell tumor of bone; potential pitfalls and diagnostic challenges for pathologists. Ann Diagn
Pathol. 2020, 45:151479. 10.1016/j.anndiagpath.2020.151479

12.  Zhang RZ, Ma TX, Qi DW, Zhao M, Hu T, Zhang GC: Short-term preoperative denosumab with surgery in
unresectable or recurrent giant cell tumor of bone. Orthop Surg. 2019, 11:1101-8. 10.1111/0s.12561

13.  Hayashida K, Kawabata Y, Kato I, Kamiishi T, Matsuo K, Takeyama M, Inaba Y: Clinical and pathological
analysis of giant cell tumor of bone with denosumab treatment and local recurrence. ] Orthop Sci. 2022,
27:215-21. 10.1016/j.jos.2020.11.005

14. Johnson C: Measuring pain. Visual analog scale versus numeric pain scale: what is the difference? . ] Chiropr
Med. 2005, 4:43-4. 10.1016/50899-3467(07)60112-8

15.  Enneking WF, Dunham W, Gebhardt MC, Malawar MA, Pritchard DJ: A system for the functional evaluation
of reconstructive procedures after surgical treatment of tumors of the musculoskeletal system. Clin Orthop
Relat Res. 1993, 286:241-6. 10.1097/00003086-199301000-00035

2023 Rath et al. Cureus 15(11): e48702. DOI 10.7759/cureus.48702 60f7


https://dx.doi.org/10.1016/j.amsu.2019.10.010
https://dx.doi.org/10.1016/j.amsu.2019.10.010
https://dx.doi.org/10.1016/j.ijscr.2021.01.007
https://dx.doi.org/10.1016/j.ijscr.2021.01.007
https://dx.doi.org/10.1016/j.crad.2023.03.004
https://dx.doi.org/10.1016/j.crad.2023.03.004
https://dx.doi.org/10.3928/01477447-20140124-08
https://dx.doi.org/10.3928/01477447-20140124-08
https://dx.doi.org/10.1016/j.wneu.2020.08.135
https://dx.doi.org/10.1016/j.wneu.2020.08.135
https://dx.doi.org/10.1002/jso.26967
https://dx.doi.org/10.1002/jso.26967
https://dx.doi.org/10.1016/S1470-2045(19)30663-1
https://dx.doi.org/10.1016/S1470-2045(19)30663-1
https://dx.doi.org/10.3390/cancers14092290
https://dx.doi.org/10.3390/cancers14092290
https://dx.doi.org/10.1007/s11864-020-00766-4
https://dx.doi.org/10.1007/s11864-020-00766-4
https://dx.doi.org/10.3389/fonc.2020.580605
https://dx.doi.org/10.3389/fonc.2020.580605
https://dx.doi.org/10.1016/j.anndiagpath.2020.151479
https://dx.doi.org/10.1016/j.anndiagpath.2020.151479
https://dx.doi.org/10.1111/os.12561
https://dx.doi.org/10.1111/os.12561
https://dx.doi.org/10.1016/j.jos.2020.11.005
https://dx.doi.org/10.1016/j.jos.2020.11.005
https://dx.doi.org/10.1016/S0899-3467(07)60112-8
https://dx.doi.org/10.1016/S0899-3467(07)60112-8
https://dx.doi.org/10.1097/00003086-199301000-00035
https://dx.doi.org/10.1097/00003086-199301000-00035

Cureus

16.

17.

18.

19.

20.

21.

22.

Campanacci M, Baldini N, Boriani S, Sudanese A: Giant-cell tumor of bone. ] Bone Joint Surg Am. 1987,
69:106-14. 10.2106/00004623-198769010-00018

R: A language and environment for statistical computing . (2020). Accessed: October 19, 2023:
https://www.r-project.org/.

Traub F, Singh J, Dickson BC, et al.: Efficacy of denosumab in joint preservation for patients with giant cell
tumour of the bone. Eur | Cancer. 2016, 59:1-12. 10.1016/j.ejca.2016.01.006

Luengo-Alonso G, Mellado-Romero M, Shemesh S, Ramos-Pascua L, Pretell-Mazzini J: Denosumab
treatment for giant-cell tumor of bone: a systematic review of the literature. Arch Orthop Trauma Surg.
2019, 139:1339-49. 10.1007/s00402-019-03167-x

Engellau ], Seeger L, Grimer R, et al.: Assessment of denosumab treatment effects and imaging response in
patients with giant cell tumor of bone. World J Surg Oncol. 2018, 16:191. 10.1186/512957-018-1478-3

Liu W, Chan CM, Gong L, et al.: Malignancy in giant cell tumor of bone in the extremities . ] Bone Oncol.
2021, 26:100334. 10.1016/}.jb0.2020.100334

Lejoly M, Van Den Berghe T, Creytens D, Huysse W, Lapeire L, Sys G, Verstraete K: Diagnosis and
monitoring denosumab therapy of giant cell tumors of bone: radiologic-pathologic correlation. Skeletal
Radiol. 2023, 10.1007/s00256-023-04403-7

2023 Rath et al. Cureus 15(11): e48702. DOI 10.7759/cureus.48702

7of7


https://dx.doi.org/10.2106/00004623-198769010-00018
https://dx.doi.org/10.2106/00004623-198769010-00018
https://www.r-project.org/
https://www.r-project.org/
https://dx.doi.org/10.1016/j.ejca.2016.01.006
https://dx.doi.org/10.1016/j.ejca.2016.01.006
https://dx.doi.org/10.1007/s00402-019-03167-x
https://dx.doi.org/10.1007/s00402-019-03167-x
https://dx.doi.org/10.1186/s12957-018-1478-3
https://dx.doi.org/10.1186/s12957-018-1478-3
https://dx.doi.org/10.1016/j.jbo.2020.100334
https://dx.doi.org/10.1016/j.jbo.2020.100334
https://dx.doi.org/10.1007/s00256-023-04403-7
https://dx.doi.org/10.1007/s00256-023-04403-7

	Repercussions of Denosumab in Patients With Giant Cell Tumor of Bone: An Observational Study
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Baseline demographic and clinical parameters of the study population
	FIGURE 1: The VAS and MSTS scores of the study participants
	FIGURE 2: The histopathological findings of GCT

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


