
Introduction
Giant cell tumor (GCT) of bone is a benign but locally aggressive 
primary osseous neoplasm, comprising approximately 5–6% of 
all primary bone tumors and nearly 20% of benign bone tumors 
[1]. It most commonly arises in the epiphyseal–metaphyseal 
region of long bones in skeletally mature individuals, particularly 
around the knee and distal radius [1,2]. Involvement of the bones 

of the foot is distinctly uncommon, constituting less than 1% of 
reported cases, and phalangeal involvement is sporadic [3].
GCTs occurring in the small bones of the hand and foot are 
known to demonstrate more aggressive biological behavior 
compared to those arising in long bones. These tumors tend to 
present at a younger age, show rapid cortical destruction, and 
have a higher propensity for local recurrence [4]. Among these, 
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Introduction: Giant cell tumor (GCT) of bone is a benign but locally aggressive neoplasm that most commonly involves the 
epiphyseal–metaphyseal regions of long bones. Involvement of the foot is rare, and occurrence in the distal phalanx of the great toe is 
exceptionally uncommon. GCTs arising in small bones are known to exhibit more aggressive behavior and higher recurrence rates than those in 
long bones, posing challenges for management.
Case Report: We report the case of a young adult presenting with progressive pain and swelling of the great toe. Radiographs and magnetic 
resonance imaging demonstrated an expansile osteolytic lesion of the distal phalanx with cortical destruction and soft-tissue extension. 
Histopathological examination following open biopsy confirmed the diagnosis of GCT of bone. The patient received three doses of denosumab, 
followed by surgical resection of the distal phalanx with the intent of limb preservation. The post-operative course was uneventful. At the 1-year 
follow-up, the patient remains symptom-free, with no evidence of recurrence.
Conclusion: GCT of the distal phalanx of the great toe is a rare entity with aggressive local behavior. Early diagnosis, histopathological 
confirmation, and appropriate surgical planning are essential for achieving local control. Limb-preserving strategies can be considered in 
selected cases, but vigilant follow-up is mandatory due to the high risk of recurrence.
Keywords: Giant cell tumor, great toe, amputation.

Abstract

Learning Point of the Article:
Giant cell tumor of the distal phalanx of the great toe is an exceptionally rare presentation of GCT. They show more aggressive behavior 

and higher recurrence rates than those in long bones. Amputation remains a definitive and reliable option in recurrent or aggressive lesions, 
with acceptable functional outcomes despite biomechanical compromise.

Giant Cell Tumor of the Distal Phalanx of the Great Toe: Case Report
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involvement of the distal phalanx of the great toe is exceedingly 
rare, with only isolated case reports documented in the 
literature [3].
Given the rarity of this presentation, there is no consensus on 
optimal management. While intralesional curettage may be 

adequate for less aggressive lesions, 
recurrence rates in small-bone GCTs 
are signif icantly higher,  often 
r e q u i r i n g  w i d e  e x c i s i o n  o r 
amputation to achieve appropriate 
local control [5].
We report a rare case of GCT of the 
distal phalanx of the great toe, 
initially managed with biopsy and 
distal phalanx resection, which 
subsequently recurred and required 
amputation of the great toe.

Case Report
A young adult female patient in her 
early twenties presented w ith 

progressive pain and swelling involving the distal aspect of the 
great toe. The symptoms had gradually progressed over several 
months, without any antecedent trauma or infection. Clinical 
examination revealed a firm, tender swelling of the distal great 
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Figure 1: Clinical photographs of the affected great toe showing a fusiform, globular enlargement of the distal 
great toe with stretched, shiny skin, areas of hyperkeratosis and superficial ulceration, and distortion of the nail 
plate, indicating a locally aggressive lesion with cutaneous compromise.

Figure 2: Anteroposterior and lateral radiograph of the foot demonstrating an expansile osteolytic lesion involving the distal phalanx of the great toe, with 
cortical thinning and destruction, without matrix calcification or periosteal reaction (a); Computed tomography scan of the foot showing ballooning 
expansion of the distal phalanx, confirming the aggressive lytic nature of the lesion and loss of normal bony architecture (b); Sagittal MRI of the great toe 
demonstrating a lobulated lesion involving the distal phalanx, with extension up to the subungual region and soft tissue involvement, consistent with a locally 
aggressive bone tumor (c); Coronal MRI showing replacement of the distal phalanx by tumor tissue with adjacent soft tissue extension, while the proximal 
phalanx and metatarsophalangeal joint appear preserved (d). MRI: Magnetic resonance imaging.
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toe, with stretched overlying skin, without local inflammatory 
signs or neurovascular deficits (Fig. 1).
Plain radiographs demonstrated an expansile osteolytic lesion 
involving the distal phalanx of the great toe, with cortical 
thinning and destruction, and no periosteal reaction or matrix 
calcification (Fig. 2a). Computed tomography scan also 
confirmed similar findings (Fig. 2b). An magnetic resonance 
imaging of the foot showed a lobulated lesion involving the 
distal phalanx  that is hypointense to intermediate on T1-
weighted images and heterogeneous intermediate-to-high 
signal on fluid-sensitive sequences, with areas of relatively low 
signal. There extends up to the articular surface with preserved 
joint cortex, without neurovascular encasement and also to 
subungual region and soft tissue involvement , consistent with a 
locally aggressive bone tumor (Fig. 2c and d). Based on the 
radiological appearance, a giant cell–rich lesion was suspected. 
A biopsy was performed, which revealed sheets of mononuclear 
stromal cells interspersed with numerous osteoclast-like 
m u l t i n u c l e a t e d  g i a n t  c e l l s , 
consistent with GCT of bone (Fig. 
3). The patient took three doses of 
d e n o s u m a b .  F o l l o w i n g 
histopathological confirmation, 
surgical resection of the distal 
phalanx was undertaken. The 
immediate postoperative period 
was uneventful. Besides, the skin 
lesions on the dorsum of foot were 
“Lichen simplex chronicus” and she 
received intralesional steroids and 
tarol imus ointments  besides 
antihistaminic in dermatological 
department. Postoperative follow-

up was performed for 1 year, and no 
further recurrence was observed; the 
patient remains symptom-free (Fig. 4).

Discussion
GCT of bone is a benign but locally 
aggressive neoplasm that mostly affects the 
epiphyseal–metaphyseal regions of long 
bones in skeletally mature individuals 
[1,2]. Involvement of the foot is very 
uncommon, accounting for <1% of cases, 
and phalangeal involvement is among the 
rarest presentations [6,7]. Among these, 
occurrence in the distal phalanx of the 
great toe is extremely rare, with only 
isolated case reports available in the 
literature [3,8].

Several studies have demonstrated that GCT bones (GCTB) 
arising in the small bones of the hand and foot behave more 
aggressively than those in long bones, despite identical 
histological features [4,7]. These tumors tend to present at a 
younger age, show rapid cortical destruction, early soft-tissue 
extension, and have a significantly higher rate of local 
recurrence following intralesional procedures [4,5,7]. The 
limited bone stock of the phalanges, proximity to joints and the 
nail bed, and early cortical breach contribute to the difficulty of 
achieving adequate margins with conservative surgery.
The differential diagnosis of an expansile lytic lesion in the 
distal phalanx includes aneurysmal bone cyst, giant cell 
reparative granuloma, brown tumor of hyperparathyroidism, 
infection, enchondroma, and chondroblastoma [9]. Due to this 
overlap, histopathological confirmation through biopsy 
remains essential before definitive management. In the present 
case, the diagnosis was established on biopsy, followed by distal 
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Figure 3: Histopathological section (H and E stain) showing features of a giant cell tumor of bone. 
Numerous uniformly distributed multinucleated osteoclast-like giant cells are seen dispersed within a 
background of mononuclear stromal cells. The stromal cells are oval to spindle-shaped with bland nuclei, 
representing the neoplastic component. Areas of hemorrhage and focal stromal cellularity are also evident 
(original magnification ×100).

Figure 4: (a and b) Post-operative anteroposterior and lateral radiographs after distal phalanx resection; (c) A 
clinical picture of the bilateral foot after resection of the left toe distal phalanx.
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phalanx resection.
Recurrence rates following curettage for GCTB of the small 
bones have been reported to range from 50% to 80%, 
significantly higher than those observed in long-bone lesions 
[4,5,10]. Wide excision or amputation offers superior local 
control in recurrent or aggressive cases and is often 
recommended when tumor margins are compromised or soft-
tissue extension is present [5,10]. In the present case, 
amputation was done for definitive disease control [3,8]. 
Although uncommon, malignant transformation of GCT is 
well-documented, especially in recurrent or poorly treated 
lesions [11]. In cases of locally aggressive tumors, resection or 
amputation of the affected digits offers the best results by 
preventing any such changes [12].
The great toe plays a critical role in normal gait, functioning as 
the principal load-bearing and propulsive unit during terminal 
stance and push-off. Biomechanical studies have demonstrated 
that the first metatarsophalangeal joint and hallux complex 
transmit approximately 40–60% of body weight during normal 
walking, with substantially higher forces – up to 2–3 times body 
weight – during athletic or high-demand activities [13,14,15]. 
At toe-off, the hallux stabilizes the medial column of the foot, 
facilitates efficient forward propulsion, and maintains plantar 
pressure distribution across the forefoot [16]. Loss of the great 
toe, therefore, predictably alters gait mechanics, resulting in 

lateral transfer of load to the lesser metatarsal heads and reduced 
push-off efficiency. Nevertheless, gait analysis and clinical 
outcome studies have shown that patients adapt well following 
hallux amputation through compensatory mechanisms, 
particularly when pain-free local control is achieved, and 
adjacent joints are preserved [6,16]. In the setting of GCT of the 
distal phalanx, the oncological benefit of definitive excision 
outweighs the anticipated biomechanical compromise, making 
great toe amputation a rational and functionally acceptable 
treatment option.

Conclusion
GCT of the distal phalanx of the great toe is a rare and locally 
aggressive entity. Despite its benign histology, it carries a high 
risk of recurrence following limited surgical procedures. Early 
diagnosis, appropriate biopsy, and definitive surgical 
intervention are essential for achieving appropriate local 
control. Amputation remains a reliable treatment option in 
recurrent cases.
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Clinical Message

GCT of the distal phalanx of the great toe is rare, tends to be more 
aggressive with higher recurrence, and therefore, amputation is a 
definitive treatment with acceptable functional outcomes.
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