
Learning Point of the Article:
Reconstruction with proximal radius allograft is a solution to treat giant cell tumor of the proximal radius.

Giant Cell Tumor with Fracture of the Proximal Radius – Reconstructive 
Surgery with Radius Allograft

Marco Bernardes¹, Filipe Santos¹, Miguel Frias¹, David Sá¹, Guido Duarte¹, Rui Lemos¹

Conclusion: This case presents some unique features: The extremely rare location of the GCT at the proximal end of the radius, its initial 
presentation as a pathological fracture, and the type of treatment performed (reconstruction with the left proximal radius allograft-corpse), with 
good results.

Introduction: Giant cell tumor (GCT) of bone is a locally aggressive benign neoplasm that accounts for 4–10% of all primary bone tumors. It 
affects mostly young adults and occurs more frequently at the bones around the knee followed by the distal radius and the sacrum. Surgical 
treatment with curettage is the optimal treatment for local tumor control, but it can be associated to suboptimal functional outcome when located 
in periarticular regions.
Case Report: We describe a 47-year-old Caucasian female who presented with pain in the proximal third of the left forearm without history of 
traumatism. The study performed revealed a pathological fracture of the proximal radius associated with lytic lesion. The patient underwent 
excision and curettage of the lesion with preservation of the periosteum, filling with the left proximal radius (corpse) allograft and osteosynthesis 
with plate and screws. The anatomopathological examination revealed characteristics compatible with GCT.
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Abstract

Case Report

Case Report
The giant cell tumor (GCT) accounts for about 4–10% of 
primary bone neoplasms [1]. It appears, in most cases, as a 
benign tumor but is often a local aggressive lesion. However, it 
can have a wide spectrum of presentations, ranging from latent 
benign to highly recurrent and occasionally metastatic 
malignant potential [2]. They typically occur between the 
second and fourth decade of life, with a slight predominance in 
females [3]. Pain is the most common symptom and is rarely 
severe, except when an associated pathological fracture occurs. 
In 10–12% of patients, pathological fractures are evident at the 
initial diagnosis [1, 3, 4, 5].

Introduction
A 47-year-old Caucasian female, trader, with no relevant 
medical history, presented to the emergency department for 
pain in the proximal third of the left forearm, of sudden onset, 
intense, after movement of pronation, without a history of 
traumatism. She had no fever, no inflammatory signs, but she 
had pain on the palpation of the proximal radius and limitation 
of the active and passive mobilities. The radiographs of the 
elbow and forearm showed a pathological fracture of the 
proximal radius associated with lytic lesion (Fig. 1). Computed 
tomography (CT) scan of the left elbow showed “lytic lesion, 
with 57 × 18 mm, reduction and fragmentation of cortical 
thickness –a pathological fracture; without suspected reaction 
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The anatomopathological examination revealed characteristics 
compatible with GCT of bone (Fig. 5). The surgery was 
uneventful and there was no neurovascular injury. The post-
operative period was also uneventful. During follow-up, a good 
clinical and radiological evolution was observed, with 
consolidation of the lesion (Fig. 6) and recovery of the arch of 
mobility of the elbow, presenting a deficit of 15° of supination 
compared to the contralateral side. There was no local 
recurrence of the lesion and there was no metastization in 2 
years of follow-up.

Surgical treatment is the treatment of choice for GCT. The 
tumor can be removed either by resection or with curettage, 
depending on the involvement of the articular surfaces. 
Resection with wide margins has been associated with few or no 
recurrences but less favorable functional outcome. For the other 
hand, curettage presents higher recurrence rates but less 

Discussion

The most common location of this type of tumor is the distal 
femur followed by the proximal tibia; the distal radius and 
sacrum are also often involved [3, 4, 5]. It is rarely located at the 
proximal end of the radius with only few cases reported in the 
literature [6, 7, 8, 9, 10, 11, 12].

This case report is important for many reasons; at first, it 

evidences a very rare location of the GCT in the proximal end of 
the radius. Second, its initial presentation as a pathological 
fracture is also very rare. At last, the type of treatment performed 
in this case is innovative as long as in the literature, there is not 
any case describing the reconstruction of proximal radius with a 
corpse proximal radius (allograft) with good clinical and 
imagiologic results.

of the periosteum” (Fig. 2). An immobilization of the left arm 
and forearm was performed. The magnetic resonance imaging 
of the left forearm revealed “primary bone lesion without 
invasive features of the soft tissues that can correspond to 
aneurysmal bone cyst or GCT” (Fig. 3). A biopsy and surgery 
were proposed. The patient underwent excision and curettage 
of the lesion with preservation of the periosteum, filling with 
the left proximal (corpse) allograft and osteosynthesis with 
plate and screws (Fig. 4).
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Figure 1: (a-d) Radiograph of the left elbow showing a pathological fracture of the proximal 
radius (dashed arrows) associated with lytic lesion (arrows).

Figure 2: (a and b) Computed tomography scan of the left elbow showing a large lytic lesion 
(arrow), reduction and fragmentation of cortical thickness (pathological fracture – dashed 
arrow) without suspected reaction of the periosteum.

Figure 3: (a and b) Magnetic resonance imaging scan of the left elbow showing a primary bone 
lesion without invasive features of the soft tissues (arrows).

Figure 4: Surgery pictures: Panel (a) image of the surgical approach revealing the lesion on the 
proximal radius; panel (b) radius allograft; panel (c) measuring the required length of the radius 
allograft; panels (d) final aspect of the radius allograft before being placed; panel (e) allograft in 
place fixed with plate and screws.



morbidity and functional impairment for the patients [1, 13]. 
Besides, the recurrence of the tumor can be reduced when 
curettage is combined both with local adjuvants and/or 
systemic agents. The first includes cementation with 
polymethyl methacrylate, alcohol, phenol, hydrogen peroxide, 
zinc chloride, cryoablation with liquid nitrogen, speed burr 
drilling, and local application of zoledronic acid [13, 14]. The 
systemic agents used are denosumab, bisphosphonates, and 
interferon-alpha [14].

The other features that the authors want to highlight arethe 
extremely rare presentation of these lesions as pathologic 
fracture that happened in this case and in only two cases related 
in the literature [6, 7, 8, 9, 10].

Conclusion

At last, one case describes the use of reconstruction with bank 
bone graft not stating the characteristics of the graft (location, 
size, etc.) [6]. In our case, we used an allograft of a proximal 
radius with nearly the same size and shape of the patient’s radius 
resected with good functional and radiologic outcomes and no 

evidence of recurrence in 2 years of follow-up. The authors 
believe that the use of this kind of allograft brings good 
functional results and avoids additional patient’s morbidity 
related to autografts.

GCT of bone, although mostly benign, can have alocal 
aggressive behavior leading to the need of local aggressive 
surgeries that can imply the loss of functional performance, 
especially when located in periarticular regions. Hence, when 
possible, reconstructive surgeries, as the one made in this case, 
should be tried in these patients who are mainly young.

In this case, taking into account, the characteristics of the lesion, 
namely, its size and location in relation with the elbow, the 
authors chose to perform curettage with graft (allograft) 
placement and its rigid fixation with plate and screws. This 
treatment is different from the ones described in the cases 
reported in the literature. In some of the cases reported, 
resection without reconstruction was the only treatment 
performed [7, 9, 10, 11]. In other cases, resection was associated 
to different type of reconstructions with autologous graft [8, 
12].

The authors want to highlight the peculiarities of this case by 
the extremely rare location of the GCT at the proximal end of 
the radius, its initial presentation as a pathological fracture, and 
the type of treatment performed (reconstructive with allograft), 
with very good results.

In one of these cases, the reconstruction of the proximal radius 
was made with free fibula which seems to offer good results and 
must be taken into account when performing this kind of 
reconstruction [12]. However, the morbidity and possible 
complications associated with the “Donner place” are not 
negligible.
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Figure 5: Anatomopathological images: The sample consisted of bone and a hypercellular lesion 
(a) containing xanthomatous macrophages (b) interspersed between the main population of 
mononuclear and multinucleated giant cells (c and d). There were also hemorrhage and 
hemosiderin deposition (d).

Figure 6: (a and b) Radiograph of the left elbow showing the post-operative results.

Clinical Message

With this paper, the authors pretend to present a case with 
some unique features: The extremely rare location of the 
GCT at the proximal end of the radius, its initial presentation 
as a pathological fracture, and the type of treatment 
performed (reconstruction with left proximal radius allograft 
– corpse), with good results.
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