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SUMMARY
In recent years, denosumab has been used to treat 
giant cell tumour of bone (GCTB) not only in cases 
where surgery is complicated but also preoperatively to 
decrease the preoperative grade or to facilitate surgery 
for Campanacci grade II and III cases. However, there 
are no clear protocols regarding the preoperative use 
of denosumab before en bloc resection. There are a 
few reports of recurrent cases after en bloc resection; 
however, the association with the use of denosumab 
is unknown. We present the clinical, radiological and 
histopathological findings of a case of Campanacci grade 
III GCTB at the distal end of the ulna, which resulted in 
soft tissue recurrence after en bloc resection with the 
preoperative use of denosumab.

BACKGROUND
Giant cell tumour of bone (GCTB) accounts for 20% 
of benign bone tumours and is slightly more common 
in women aged 20–40 years. Tumours often occur in 
the epiphysis and metaphysis of long bones, half of 
which are located around the knee.1

In the distal forearm, the distal radius is the most 
affected site, accounting for 10% of all GCTB 
cases, followed by GCTB of the ulna accounting for 
3%–6%; however, GCTB of the hand is relatively 
rare, accounting for 2%–3% of cases.2 3

Traditionally, the only treatment option for GCTB 
was surgery; however, after the approval by the Food 
and Drug Administration in 2013, denosumab has 
been more actively used as a medication for GCTB. 
Denosumab binds to and inhibits the receptor acti-
vator of nuclear factor- kappa B ligand; its ability to 

reduce the formation and activation of osteoclasts 
has been effectively used for unresectable GCTB or 
preoperative downstaging of cases with extraskeletal 
extension. However, some of the recent evidence 
suggests that the preoperative use of denosumab is 
associated with higher postoperative recurrence in 
cases involving bone curettage; therefore, it should 
be used with caution.4 5 While there is no consensus 
on how to use denosumab when performing en bloc 
resection, a few case reports have suggested that it is 
suitable for clarifying the resection margin, thereby 
facilitating surgery.

In this study, we report a rare case of GCTB at 
the distal end of the ulna that developed soft tissue 
recurrence despite en bloc resection. Furthermore, 
we review the outcomes of distal ulna GCTB over the 
past 10 years during the denosumab era. The patient 
referenced in this case report provided written consent 
after being informed that all clinical data from the case 
would be submitted for publication. This study was 
approved by our institutional review board.

CASE PRESENTATION
A 26- year- old woman presented at our institution 
after experiencing progressive swelling and pain in 
the left wrist of her non- dominant hand over the 
previous 7 months. She had no history of trauma; 
however, the primary doctor diagnosed it as a post-
fracture condition. At a local clinic, the patient 
underwent observation for 3 months and was 

Figure 1 (A) Subarticular lytic expansile lesion of the 
distal ulna in the epiphysis and metaphysis showing a 
‘soap bubble appearance’. (B) After five injections of 
the oncology dose of denosumab, there is surrounding 
osteosclerosis and clarification of internal septations.

Figure 2 (A) Postoperative radiograph of the wrist after 
the first operation during which a 7 cm resection of the 
distal end of the ulna was performed. (B) The ECU tendon 
was cut into half and sutured to the flexor carpi ulnaris 
tendon through the bony hole of the ulnar end. The 
extensor retinaculum was partially inverted and sutured 
to the ECU tendon. This illustration was drawn by Nasa 
Fujihara. ECU, extensor carpi ulnaris; FCU, flexor carpi 
ulnaris.
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prescribed painkillers without any rehabilitation or X- ray exam-
ination. During our initial examination, we observed that the 
patient exhibited a limited range of motion (ROM) in the wrist, 
with 45°, 50°, 90° and 20° of extension, flexion, pronation and 
supination of the forearm, respectively. She had severe pain on 
the ulnar side of her wrist joint; however, there was no numb-
ness in her fingers. The blood test findings were normal, and the 
possibility of metabolic diseases, infection or osteomyelitis was 
considered to be low.

INVESTIGATIONS
Radiography (figure 1A) and MRI revealed an expansive 
Campanacci grade III osteolytic lesion. T1- weighted images 
showed low- signal to iso signal intensity, and T2- weighted 
images revealed heterogeneous high- signal and mixed low- signal 
areas due to haemosiderin and fibrosis. In addition, gadolinium- 
based MRI scans showed prominent contrast effect, which is 
typical of GCTB. Incisional biopsy was performed using local 
anaesthesia, and a pathological diagnosis of GCTB was made.

TREATMENT
The patient was started on an oncology dose (120 mg) of deno-
sumab to reduce the tumour volume. Denosumab was adminis-
tered with a 2- week interval between the first and second doses 

and every 4 weeks thereafter for a total of five doses. After five 
injections of denosumab, the patient’s wrist pain resolved and the 
ROM improved to 60° of supination, 60° of dorsal flexion and 
70° of volar flexion. X- ray imaging revealed tumour shrinkage 
and osteosclerosis of the margins (figure 1B).

Surgical resection was performed under general anaesthesia 
5 months after the first presentation. En bloc bone resection 
and ulnar stabilisation were performed using the extensor 
carpi ulnaris (ECU) tendon because the original tumour was 
Campanacci grade III, which has a high reported rate of local 
recurrence, particularly in areas where it is difficult to perform 
curettage treatment, such as the distal forearm or finger bones. 
A portion of the ulna, measuring 7 cm, was resected. The ECU 
tendon was cut into half at the distal end, passed through a 
hole at the end of the ulna and fixed to the flexor carpi ulnaris 
tendon. Subsequently, the extensor retinaculum was partially 
inverted and sutured to the ECU tendon to stabilise the ulnar 
bone (figure 2).

In the final pathological evaluation, no variable cells were 
detected in the resection specimen, suggesting that denosumab 
had been fully effective (figure 3). However, 22 months after 
the initial surgery, the patient again experienced swelling on the 
ulnar side of the left wrist joint, which was left untreated because 
of her work schedule.

She presented at the hospital with an obvious mass- like lesion 
at 27 months after the first surgery. The X- ray imaging revealed 
scattered calcification at the margins, indicating soft tissue 
recurrence. MRI revealed the recurrence of an oval- shaped 
tumour measuring 6 cm in the soft tissues of the distal ulna, 
with an internal signal similar to that of a GCTB—low T1 and 
iso signal to high T2 signal. In addition, the tumour displayed 
a contrast effect, similar to that of a GCTB (figure 4). CT was 
also performed to check for lung metastases, which revealed no 
distant metastases.

After five additional denosumab injections, marginal resec-
tion was performed. The surrounding soft tissues of the ECU 
tendon were scarred and sclerotic, whereas the remaining ulnar 
fragment was stable after resection; therefore, a simple resection 
was adequate. Postoperative pathological evaluation revealed 
a consistent recurrence of GCTB and variable tumour cells 
(figure 5), suggesting that the second set of denosumab injections 
might not have been as effective as the first.

Figure 3 (A) Excised specimen. (B) Destruction of the osteoid and 
replacement with relatively loose fibrous tissues. There is increased 
fibrotic cell growth; variable giant cell tumour cells are absent (stain, 
H&E; original magnification, ×40).

Figure 4 (A) Scattered calcifications and osteogenesis along the 
periosteum of the ulnar stamp. (B) T2- weighted MRI image shows high 
and low heterogeneous signal areas. (C) Recurrent soft tissue tumours 
display a prominent contrast effect.

Figure 5 (A) Resected specimen during the second operation. 
(B) Mononuclear short spindle- shaped cells proliferated with 
multinucleated giant cells; osteogenesis is observed. There is no osteoid, 
and the patient is positive for H3.3G34W mutation- specific antibodies, 
consistent with the recurrence of giant cell tumour of bone. Vascular 
invasion is also present. Most tumours are viable giant cell tumour 
tissues (stain, H&E; original magnification, ×40).
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OUTCOME AND FOLLOW-UP
There was no evidence of tumour recurrence or worsening of 
the ROM of the wrist at a year after the second surgery.

DISCUSSION
There is no established treatment for Campanacci grade II and III 
distal ulnar GCTB; nevertheless, en bloc resection has been the 
empirical choice to prevent tumour recurrence unless the patient 
specifically asks to preserve his or her joints. A review of the liter-
ature of the past 10 years since denosumab was first clinically 
used revealed that there were 19 reports describing 44 cases of 
Campanacci grade II and III distal ulnar GCTB (table 1).

In 13 cases, bone curettage was performed in the initial surgery,6–11 
in which at least three were grade III cases. However, there was 
local recurrence in all grade III cases,7 11 suggesting that en bloc 
resection is necessary in such conditions. Among the patients who 
underwent en bloc resection in the first surgery, only one exhibited 
local recurrence; this was a soft tissue recurrence, as noted in the 
present case.12 Tendons or implants were used for reconstruction in 
15 cases (15/35, 42.9%),9 13–20 and all these cases exhibited favour-
able postoperative results. The most common method for stabili-
sation of the ulnar stump is using the ECU tendon.9 13 17 In three 
studies, prosthetic reconstruction with implant arthroplasty of the 
distal radioulnar joint was reported,14–16 while reconstruction of 
the distal radioulnar joint using an iliac bone block and screws—a 
modification of the Sauvé-Kapandji procedure—was reported in 
two studies.18–20 Ferguson et al13 and Papanastassiou et al9 reported 
that reconstruction was not essential based on case comparisons of 
their own studies. In fact, in more than half of the reviewed cases, 
no reconstruction was performed, and almost all obtained favour-
able results (average Musculoskeletal Tumor Society scoring system 
score: 88.7%, range 30%–100%). Although the indication remains 
controversial, unlike in cases of trauma, reconstruction of the distal 
ulnar portion may not be mandatory in cases of slow- growing 
tumours if the tumour size is relatively small. However, considering 
that in most cases there was no long- term follow- up, we believe 
that it is better to consider reconstruction, particularly in younger 
patients when the disadvantages of reconstruction are not signifi-
cant. In the present case, we obtained favourable results by resecting 
7 cm (distal one- third portion) of the ulna and reconstructing it 
using the ECU tendon, which is the most common reconstruction 
method.

Denosumab was used as a preoperative adjuvant in three cases 
(3/45, 6.7%).11 21 22 In all cases, denosumab was used in the same 
dosage and manner (120 mg every 4 weeks with additional loading 
doses of 120 mg on days 8 and 15 of the first month) for 3–6 
months. In addition, denosumab was used only preoperatively in all 
three cases. There were no reports of decreased efficacy when used 
at the time of recurrence, as in this case. McCarthy et al21 described 
the effects of a short preoperative course of denosumab on distal 
forearm GCTB, and all patients experienced some pain relief after 
initiating denosumab. They suggested that the origin of pain may 
be multifactorial, including mechanical stress from tumour- related 
pressure, expansion of the periosteum, loss of structurally significant 
bone and mechanical failure. In addition, the production of prosta-
glandins, endothelin and other noxious factors by the tumour itself 
is known to cause pain. Similar to that report, in our case, short- 
term preoperative denosumab use resulted in pain alleviation and 
improvement in ROM of the wrist. Sanchez- Pareja et al22 reported 
that a slight tumour enlargement was observed immediately after 
denosumab use. Although there was some concern regarding sarco-
matous changes, they ultimately concluded that the changes were 
a reactive phenomenon. In our case, osteosclerosis was observed, 

as reported in other studies,21 22 which might have facilitated the 
removal of the tumour but did not reduce its size.

A recent review of the preoperative use of denosumab in treating 
GCTB5 suggests that it should be avoided owing to the risk of 
tumour cells getting trapped in the sclerotic bone cortex and that 
bone curettage is the treatment of choice. However, there is no 
definitive indication regarding its use when en bloc resection is 
performed.4 5 23 In our case, the sclerosis of the mass edges and 
the degree of swelling that reduced the patient’s pain and ROM 
restriction proved advantageous and facilitated surgical resection; 
however, soft tissue recurrence was a disadvantage. It is possible 
that dormant tumour cells that remained in the soft tissues could 
have been activated when denosumab was discontinued after the 
surgery.24

Given the effect of denosumab on the tumour, it may be necessary 
to continue its use as adjuvant therapy even after surgery; however, 
evidence on the safety of long- term denosumab use in young 
patients has not been established.24 25 Furthermore, a previous 
report discussed a rare case wherein sarcomatous changes were 
observed after denosumab use.26 Therefore, the effects of long- term 
use of denosumab in young patients with GCTB require further 
investigation, and more case studies are necessary. Furthermore, 
there is no report that denosumab use could contribute to soft tissue 
recurrence. Tumour recurrence in the soft tissues after en bloc resec-
tion itself is rare (1.5%–3.1%).27 It is also possible that there are 
consequences to denosumab discontinuation; nevertheless, details 
of the pharmacological effects are unknown.

In summary, we report a rare case of distal ulnar GCTB where 
soft tissue recurrence occurred despite performing en bloc resection. 
A review of the literature revealed that patients with grade III distal 
ulnar GCTB require at least en bloc resection; however, reconstruc-
tion may not be mandatory in some cases. Preoperative denosumab 
use alone may be insufficient to achieve acceptable oncological 
outcomes. It is also possible that denosumab may be less effective at 
the time of tumour recurrence. The duration and appropriate dose 
of denosumab should be investigated in future research.

Learning points

 ► This is a rare case of giant cell tumour of bone wherein the 
patient developed soft tissue recurrence despite undergoing 
en bloc resection.

 ► It is unclear whether the use of denosumab affected the soft 
tissue recurrence.

 ► The therapeutic effect of denosumab at the time of recurrence 
was possibly poor.
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