
Introduction
Giant cell tumor (GCT) of bone, also known as osteoclastoma, is 
a locally aggressive, typically benign neoplasm characterized 
histologically by a richly vascularized stroma composed of 
proliferating mononuclear stromal cells interspersed with 
uniformly distributed, osteoclast-like multinucleated giant cells 
[1]. GCT accounts for approximately 3–8% of all primary bone 

tumors [2], with a peak incidence in the third decade of life. 
Notably, over 90% of cases are diagnosed in individuals older 
than 20 years, with a slight female predominance [3].
In skeletally immature patients, GCT tends to arise in the 
metaphysis, whereas in adults, the tumor typically involves the 
epiphyseal-metaphyseal regions of long bones, particularly the 
distal femur, proximal tibia, and distal radius [4]. Involvement of 
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Introduction: Giant cell tumor (GCT) (osteoclastoma) is a locally aggressive bone neoplasm with an incidence of 3–8% of all bone tumors, 
rarely seen (1–2%) in smaller bones of the feet. It is located in the epiphysis-metaphysis of long bones. If inadequately treated, they have a high 
recurrence rate.
Case Report: It is a rare case report of recurrent GCT of the first metatarsal in a 28-year-old female who was previously treated with curettage 
and bone grafting. After confirmation of the lesion with fine needle aspiration cytology, she underwent en bloc resection of the first metatarsal 
with vascularized transfer of the second metatarsal to the first metatarsal.
Results: She was initially started with partial weight-bearing walking with elbow crutches, and full weight-bearing was started at 4 months. She 
was followed for over 12 years without recurrence. Functional outcomes assessed by the American Orthopedic Foot and Ankle Society scoring 
system showed significant improvement, with midfoot and hallux metatarsophalangeal-interphalangeal scores increasing from 22 to 91 and 30 
to 87, respectively.
Conclusion: GCTs of the small bones of the foot, though rare, exhibit aggressive behavior and high recurrence. En bloc resection with 
vascularized second metatarsal transfer offers a reliable reconstructive option with excellent long-term functional outcomes and minimal donor 
site morbidity if it involves the entire metatarsal. This technique is a viable limb-salvage alternative to amputation in recurrent GCT of the first 
metatarsal.
Keywords: Giant cell tumor, curettage, en bloc resection, vascularized metatarsal transfer, recurrent giant cell tumor.

Abstract

Learning Point of the Article:
GCT requires aggressive treatment to avoid future recurrences, and the use of vascularized metatarsal transfer is a viable reconstruction 

option after en bloc resection of the involved metatarsal.

Reconstruction of Recurrent First Metatarsal Giant Cell Tumor with 
Vascularized Metatarsal Transfer: Long-Term Functional Outcomes
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small bones of the hands and feet is rare, comprising only 1–2% 
of all GCT cases [5]. Axial skeletal involvement is uncommon, 
except in the sacrum, which is a recognized site of predilection 
[6]. Multicentric GCTs are more frequently observed in 
younger patients and are often associated with a shorter 
duration of symptoms [7].
Although GCTs are generally classified as benign, they are 
notorious for their aggressive local behavior and relatively high 
recurrence rates, especially following intralesional procedures 
[8]. Pulmonary and other distant metastases have been 
reported in approximately 3.5% of cases [9], and recurrent 
lesions are believed to carry a greater 
risk of malignant transformation 
compared to primary tumors [10, 11].
The primary goals in managing GCT 
include complete tumor eradication, 
preservation of limb function, and 
prevention of both local recurrence 
and distant metastasis.  Various 
reconstruction techniques have been 
described in the literature following 
wide resection, including the use of 
fibular grafts, tricortical bone grafts, 
and other structural autografts. 
However, there is limited evidence on 
vascularized metatarsal transfer for 
reconstruction in the foot following 
en bloc resection.
In this report, we present a rare case of 
recurrent GCT involving the first 
metatarsal, managed successfully with 

en bloc resection and vascularized second metatarsal 
transfer. We describe the surgical technique, functional 
recovery, and long-term outcomes over a 12-year follow-up 
period, highlighting this limb-salvage approach as a viable 
reconstructive option for recurrent GCT in small bones of 
the foot.

Case Report
A 28-year-old active female from South India presented with 
dull aching pain and swelling over the dorsum of the right 
great toe for the past 8 months (Fig. 1). The swelling was 
insidious in onset, which progressively increased in size. The 
pain first started as mild in intensity and intermittent in 
nature, which advanced to dull aching, continuous pain. She 
has consulted an orthopedic surgeon and underwent open 
biopsy, curettage, and bone grafting. The biopsy report 
showed a GCT. Post-procedure, she was asymptomatic for 4 
months, then the pain and swelling recurred. Recurred pain 

was severe in intensity, continuous, and dull aching. On 
examination, there was a diffuse swelling over the dorsomedial 
aspect of the first metatarsal, which was firm in consistency and 
fixed to the underlying bone. The skin over the swelling was 
free. A previous surgical scar was seen over the dorsomedial 
aspect of the first metatarsal. Tenderness was present over the 
metatarsal on deep palpation. The movements of the first 
metatarsophalangeal (MTP) joint were painful and restricted.
X-ray and computed tomography show an expansile osteolytic 
lesion of the entire 1st metatarsal with the presence of loose 
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Figure 1: X-ray showing an expansile osteolytic lesion of the entire 1st metatarsal 
with the presence of loose pieces (bone graft from previous surgery) of bone lying 
within the cavity.

Figure 2: Computed tomography images showing a large expansile lytic lesion involving the entire metatarsal 
with thinning of cortices and bone  grafts within the cavity.
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pieces (bone graft from previous surgery) of bone lying within 
the cavity, with thin septa separating the lytic cavities, and with 
thinning of the cortices (Fig. 2 and 3). Routine blood chemistry 
was normal. The patient underwent fine needle aspiration 
cytology, which confirmed the diagnosis of GCT. A CT scan of 
the chest was done to rule out lung involvement.
After thorough clinic-radiological and histological evaluation, 
she was planned for en bloc resection of the first metatarsal, 
reconstruction with vascular transfer of the second metatarsal 
to the first metatarsal, and amputation of the second toe. 
Magnetic resonance angiography was done to assess the 
vascular status of the first and second metatarsals.

Surgical technique
An elliptical incision was taken around the previous 
scar, extended proximally and distally. The previous scar 
was excised along with the underlying subcutaneous 
tissues. The extensor hallucis longus tendon was 
retracted laterally, and en bloc resection of the first 
metatarsal was done. Wedge was made in medial 
cuneiform articular surface, vascular transfer of the 
second metatarsal was done to the first ray (Fig. 4). A 
five holed 2.7 mm semitubular plate was used to stabilize 
the metatarso-cuneiform joint and a K-wire for 
metatarso-phalangeal joint, the base of second 
metatarsal was fused with intermediate cuneiform to 
maintain the arch support (Fig. 5). The second toe was 
amputated. A plaster of Paris slab was applied below the 
knee. Postoperatively, the distal neurovascular status 
was assessed and found to be normal. Histopathology 
study of the resected specimen was consistent with 
GCT (Fig. 6).

Post-operative care
K-wires were removed after 10 
weeks, and she was made to 
weight bear gradually with the 
help of two elbow crutches. She 
started full-weight bearing 
walking at the end of 4 months. 
The patient was followed up 
every 6 months. She underwent 
removal of the plate after 4 years 
of the index surgery. Till her last 
follow-up (12 years), there is no 
evidence of any recurrence, and 
she is performing all daily 
routine activities without any 
difficulty.

Discussion
GCTs of the small bones of the hands and feet represent a rare 
subset, comprising approximately 3–5% of all cases [11]. 
Within this group, metatarsal GCTs are particularly uncommon 
and exhibit a more aggressive clinical course. They 
predominantly occur in the second and third decades of life, 
with a higher incidence noted in Asian populations, especially 
in southern India [12]. Our patient, consistent with this 
demographic trend, presented in her third decade. GCTs in the 
small bones have been reported to display greater malignant 
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Figure 3: Intraoperative images showing the lesion involving the entire metatarsal and following resection and 
reconstruction.

Figure 4: Post-operative X-rays showing semitubular plate fixation for the 
metatarsocuneiform joint and K-wires in the metatarsophalangeal joint and base of the 
2nd metatarsal-cuneiform joint.
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potential compared to those in more common locations.
In the early stages, GCTs are frequently asymptomatic, which 
can delay diagnosis. These lesions are typically solitary but may 
present as multicentric in 1–2% of cases [13]. Tumor expansion 
is often rapid and multidirectional, involving cortical 
destruction and extension into adjacent soft tissues. This 
behavior is attributed to the secretion of various cytokines by 
stromal cells, including vascular endothelial growth factor, 
matrix metalloproteinase-9, and elevated mRNA expression 
[14]. Histopathologically, GCTs are composed predominantly 
of mononuclear stromal cells, histiocytes, and multinucleated 
giant cells formed through cellular fusion [15].
Due to the aggressive local behavior 
and anatomical constraints in small 
bones, complete surgical excision can 
be chal leng ing.  E x tensive  bone 
d e s t r u c t i o n  a n d  s o f t - t i s s u e 
i nv o l v e m e n t  o f t e n  c o m p l i c a t e 
reconstructive efforts [16]. The 
recurrence rate in GCTs of the small 
bones has been reported to range 
between 25% and 50% [17,18,19]. 
Biscagl ia  et  a l .  obser ved a  30% 
recurrence rate in a series of 29 cases 
involving the hand and foot [20], 
whereas Patel  et al. and Yanagisawa et 
al. reported recurrence rates of 18% and 
12.5%, respectively, in their respective 
series [16, 18]. Notably, GCTs in the 
hand and foot tend to behave more 

aggressively than those in other skeletal locations [20]. Our 
patient experienced tumor recurrence within 4 months 
following initial treatment with curettage and bone grafting – a 
common outcome in such cases. This prompted reevaluation of 
the surgical strategy.
Differential diagnosis for lytic lesions of the small bones 
includes aneurysmal bone cysts, non-ossifying fibromas, 
Brown tumors of hyperparathyroidism, giant cell reparative 
granulomas, enchondromas, osteosarcomas, and both acute 
and chronic osteomyelitis, including tuberculous variants [21, 
22, 23, 24, 25].
GCTs are typically graded radiographically using the 
Campanacci classification system [26]. Although our patient’s 
lesion was classified as Grade II, the inherently aggressive nature 
and high recurrence potential of GCTs in small bones suggest 
that even lower-grade lesions warrant definitive and aggressive 
treatment strategies.
Several treatment modalities have been proposed, including 
intralesional curettage with or without bone grafting or 
polymethyl methacrylate cementation, cryotherapy, chemical 
adjuvants (e.g., phenol and hydrogen peroxide), ray 
amputation, wide resection, and reconstruction with 
vascularized or non-vascularized bone grafts [20, 27, 28]. 
However, intralesional curettage alone is associated with 
recurrence rates of 40–60% [26], while the addition of 
cryotherapy has been shown to reduce this to 2–25% [27]. The 
use of pharmacological adjuvants such as bisphosphonates [29] 
and Denosumab [30] has also been advocated to reduce post-
operative recurrence.
In the present case, the tumor recurred rapidly and involved the 
entire first metatarsal. Following multidisciplinary discussion 
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Figure 5: Histopathology-spindle-shaped mononuclear tumor cells amidst 
which osteoclastic giant cells are seen.

Figure 6: 4-year follow-up X-ray after removal of the plate and clinical picture.
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with the patient, her family, and the tumor board, en bloc 
resection of the first metatarsal was planned, followed by 
reconstruction using a vascularized transfer of the second 
metatarsal and second toe amputation. This technique was 
selected due to the anatomical proximity of the second 
metatarsal, which allows for preservation of native vascular 
supply without the need for complex microvascular 
anastomosis. In addition, this method minimized donor site 
morbidity, eliminated the need for secondary incisions, and 
preserved the base of the second metatarsal to maintain the 
medial longitudinal arch.
The patient has been followed for over 12 years postoperatively 
and remains asymptomatic, with no clinical or radiological 
evidence of recurrence. Functional outcomes, as assessed by the 
American Orthopedic Foot and Ankle Society scoring system 
[31], showed substantial improvement. The midfoot score 
improved from 22 preoperatively to 91 postoperatively, and the 
hallux MTP-interphalangeal score improved from 30 to 87.
This case highlights the importance of early recognition and 
aggressive management of recurrent GCTs in small bones. 
Vascularized second metatarsal transfer offers a reliable, 
anatomical ly  favorable,  and f unct ional ly  e f fect ive 
reconstructive option following radical resection of the first 
metatarsal. Given its long-term durability and excellent 
functional outcomes, this technique represents a valuable limb-
salvage alternative to amputation in appropriately selected 
patients.

Conclusion
GCTs of the small bones of the hand and foot are rare but 
notably aggressive, often presenting with a short duration of 
symptoms and carrying a high risk of early local recurrence and, 
in some cases, distant metastasis. Due to their locally 
destructive nature and anatomical constraints, these tumors 
require prompt and aggressive management.
While multiple treatment modalities exist, en bloc resection 
with limb-preserving reconstruction offers the most effective 
balance between oncological control and functional 
preservation – particularly in lesions involving critical weight-
bearing areas such as the first metatarsal. Amputation, though 
oncologically sound, significantly compromises function, 
especially in the forefoot, and should be reserved for non-
reconstructable or extensively invasive cases.
In the present case, vascularized second metatarsal transfer 
following en bloc resection of the first metatarsal provided 
excellent long-term oncological and functional outcomes, with 
minimal donor site morbidity. Based on our experience and 
extended follow-up, we conclude that this technique represents 
a reliable, anatomically sound, and functionally effective 
reconstructive option in the management of recurrent GCT of 
the first metatarsal.

Clinical Message

Recurrent GCT requires aggressive treatment and an appropriate 
reconstruction method to achieve a good functional outcome.
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