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Giant cell tumor (GCT) is typically a benign tumor of the skeletal system that mainly
presents with bone pain. Pulmonary metastasis is one of the distant presentations of GCT
in patients who have previously undergone surgical resection of the tumor. Among the var-
ious presentations of pulmonary metastasis in GCT, lesions with arteriovenous malforma-
tion (AVM) features are rare and have only been reported in a few cases. In this case report,
we present the case of a 29-year-old female patient who had previously undergone surgical
resection of a GCT in her right lower extremity 4 years ago. The patient was referred to us
with progressive dyspnea, and a lesion resembling an AVM was found during radiologic eval-
uation using chest computed tomography. Pathologic evaluation of the lesion after biopsy
revealed that it was a metastasis of GCT presenting with vascular-like features in the lung.
This study reports on a very rare occurrence of GCT pulmonary metastasis with an AVM
appearance on imaging, highlighting the clinical importance of atypical presentations of
pulmonary metastasis in patients with a history of GCT. Appropriate and timely screening
and management of such lesions may prevent adverse outcomes such as massive hemor-
rhage and deterioration of lung function.
© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Giant cell tumors (GCTs) are mostly benign tumors of the bone
or synovium that have different epidemiology worldwide.
They mainly affect young adults [1]. GCTs primarily originate
from the osteoclastogenic stroma and consist of mononuclear
stromal cells and multinucleated giant cells with osteoclas-
tic activity, similar to their origin [2]. Bone pain and skeletal
complications, such as stress fractures, are among the initial
clinical manifestations of these tumors [1]. After the presenta-
tion of the lesions, diagnosis is made through radiologic eval-
uation and pathological assessment. Surgical resection, along
with various medical strategies, is among the treatment op-
tions for affected cases [3]. Despite being categorized as be-
nign lesions, GCTs can be aggressive and have a tendency for
local recurrence and distant metastasis, even after complete
surgical resection of the primary bone tumor [4].

Pulmonary metastasis of GCTs was initially diagnosed and
reported in some studies in the 1990s. Initially presented as
case reports, further studies were conducted on patients with
this diagnosis [5,6]. Local recurrence of GCTs has been re-
ported to occur in 10% to 25% of cases [2,4,7,8]; however, some
studies have reported higher rates of 60% to 75% for local re-
currence [2,9,10]. Distant metastasis occurs in approximately
16% of GCTs [1], with rates of distant metastasis to the lungs
reported to be less than 5% in several studies [4,11]. It is worth
noting that among those with distant pulmonary metastasis
either before or at the time of diagnosis, the rates of local re-
currence are higher at 80% to 90% [6,12]. The prevalence of pul-
monary metastasis in GCTs initially located in bone has been
estimated at around 3% of cases and is rarely seen during the
initial diagnostic process. Most metastatic lesions appear in
recurrent tumors months or years after treatment [11]. Sev-
eral risk factors have been identified for pulmonary metasta-
sis in GCTs. Among them are tumors located in lower extremi-
ties that are generally larger and diagnosed at more advanced
stages. Additionally, frequent local recurrence contributes to
adverse outcomes such as development of distant lung metas-
tasis [10].

In this manuscript, we report a case of an adult female pa-
tient initially diagnosed with a GCT in her right lower extrem-
ity who developed pulmonary metastasis after 4 years. The le-
sion mimicked an arteriovenous malformation (AVM), making
this case interesting and clinically significant. This reported
case adds valuable information to the literature by studying
more atypical manifestations of GCT pulmonary metastasis
and contributes to earlier and improved management strate-
gies for these patients.

Case presentation

The case presented in this report is about a 29-year-old female
patient who had a previous history of GCT in the right lower
extremity, specifically in the distal metaphysis of the right fe-
mur, with erosion of the medial cortex. This condition was di-
agnosed and treated 4 years ago (Fig. 1). However, the patient
returned with symptoms of progressive dyspnea and cough.

Fig. 1 - The ill-defined lytic lesion (indicated by the yellow
asterisk) in the distal metaphysis of the right femur caused
erosion in the medial cortex (shown by the red arrows) on
the anteroposterior view of the plain radiography. The
radiological findings observed in this image were not
typical of a long bone giant cell tumor. However, the giant
cell tumor was confirmed through pathological
examination.

The dyspnea started 1 month prior to presentation and was
constant, gradually worsening in severity. It was not related to
physical activity. The patient had no significant medical his-
tory or family history of major diseases, except for her previ-
ous GCT diagnosis. At the time of presentation, she was not
taking any specific medications and had no history of smok-
ing or alcohol consumption.

On physical examination, apart from the scar from the pre-
vious surgery on her right lower extremity, no other notable
findings were observed. Chest auscultation revealed the ab-
sence of normal lung sounds on the right side, while heart
auscultation was normal. Vital signs were within the nor-
mal range, except for an oxygen saturation of 90% on pulse
oximetry examination and a respiratory rate of 26 breaths per
minute.

A contrast-enhanced chest computed tomography (CT)
scan revealed a large heterogeneous mass in the right lung
measuring 139*100*94 millimeters. The mass showed avid en-
hancement of tortuous vessels in both arterial and venous
phases. It occupied almost the entire right lung, while the tho-
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Fig. 2 - The mediastinal view of the spiral lung computed
tomography scan showed a large, heterogeneous mass in
the right lung measuring 139*100%94 millimeter (indicated
by yellow asterisks). This mass exhibited tortuous vessels
that were intensely enhanced, resembling an arteriovenous
malformation (highlighted by red arrows). As a result of the
lung mass, the heart and mediastinum were displaced
towards the left side (indicated by blue arrows). The
different perspectives of the scan are presented as follows:
(A) axial view, (B and C) coronal views.
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Fig. 3 - The histopathology examination revealed a
presence of mononuclear oval cells mixed with
multinucleated giant cells (stained with Hematoxylin and
Eosin at a magnification of x400).

racic bony structures appeared normal without any evidence
of destructive lesions (Fig. 2).

Microscopic examination of a needle biopsy taken from the
lung mass revealed infiltration of a neoplasm consisting of rel-
atively uniform mononuclear oval cells mixed with multin-
ucleated giant cells. Based on these findings, the pathologist
confirmed a diagnosis of GCT metastasis (Fig. 3).

During the clinical and radiological evaluation of the lower
limb, no evidence of tumor recurrence was found at the surgi-
cal site. However, due to the significant size of the lung mass
and the patient’s preference, systemic chemotherapy was de-
termined to be the most appropriate treatment.

Discussion

In this report, we described the case of a 29-year-old woman
who had previously been diagnosed with GCT in her right
lower extremity. Four years later, she returned with symptoms
of dyspnea and cough. Upon examination, a large mass was
discovered in her right lung, resembling an AVM. This type
of pulmonary metastasis with AVM-like characteristics is rare
and has only been reported in a few cases [13,14], which we
will discuss further in this section.

Haseli et al. presented a case of a 19-year-old female pa-
tient who was diagnosed with GCT of the patella after expe-
riencing severe right knee pain. She underwent surgical re-
section 2 years prior to her presentation to the clinic with
progressive dyspnea. The initial chest X-ray showed multiple
opacities of different sizes in both lungs, as well as pleural ef-
fusion in the right lung. Contrast-enhanced CT scan imaging
revealed engorged varicose vessels. Biopsy of the lesion con-
firmed metastatic GCT, while there was no local recurrence
observed in the knee MRI evaluation. The patient underwent
thoracotomy with pneumolysis and metastatectomy on both
sides of the lungs for management [13].

Yeo et al. reported a case of a 22-year-old woman with a
history of right distal femur GCT, which had been treated with
intraregional curettage followed by bone cementing 5 years
earlier. She experienced tumor recurrence and severe pain at
the site of the previous excision, which was also treated by
curettage and cementing. She presented to the emergency de-
partment with severe dyspnea, chest pain, and right pleural
effusion on chest X-ray. Further helical CT revealed a well-
defined oval hypervascular mass with feeding arteries in the
right lower lobe, suggestive of AVM. The patient underwent
thoracotomy and wedge resection of the mass, and histologi-
cal evaluation confirmed classic GCT metastasis with benign
features [14].

Since the first series of cases reporting pulmonary metasta-
sis in patients with GCT, several studies have been conducted
in this field. Pulmonary metastasis is now recognized as one
of the differential diagnoses in patients with a history of GCT
who present with dyspnea and other pulmonary signs and
symptoms [4,11]. It is suggested that pulmonary metastasis
in bone GCTs may be associated not only with tumor location
and histological grade but also with factors such as age, sex,
and general health status [11]. Patients who experience local
recurrence of bone GCTs and exhibit high expression levels
of specific genes, cytokines, and chemokines may have an in-
creased chance of developing pulmonary metastasis based on
existing literature [11].

In an institutional experience involving 291 patients diag-
nosed with benign GCT over a 30-year period, it was found
that there is an increased risk of pulmonary metastasis in pa-
tients who are younger in age, present with Enneking stage-
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3 tumors, experience local recurrence, or have axial location
primary GCTs. Multivariate analysis revealed that local recur-
rence is an independent risk factor for pulmonary metasta-
sis. Additionally, this study showed that the mode of treat-
ment for the primary tumor does not influence the occurrence
of pulmonary metastasis [15]. The earlier mentioned Ennek-
ing Classification system is used to classify benign and ma-
lignant neoplasms of the musculoskeletal system. Malignant
tumors are categorized into 3 stages (I-1II) based on surgical
grade, local extent, and presence or absence of regional or
distant metastasis [16,17]. Another large-scale study involving
310 patients with GCT over more than a decade demonstrated
that patients presenting with soft tissue masses and overall
recurrence are susceptible to developing pulmonary metasta-
sis. The study recommended including chest CT examination
as part of follow-up protocols to facilitate early detection and
management of such complications [12].

Although pulmonary metastasis in cases of GCT has been
well studied, lesions mimicking AVM are rare and have only
been observed in a few cases, as mentioned in our literature
review [13,14]. Vascular-like lesions have also been observed in
some cases of diagnosed GCT with aneurysmal bone cyst as a
secondary complication, highlighting the unique features of
this benign tumor and its potential association with vascular
components [18,19]. This concept suggests the need for fur-
ther studies on the biological and histological characteristics
of GCT metastasis and its tendency to develop vascular-like
lesions. In vivo and in vitro studies could be designed to ex-
plore the possible pathophysiological pathways and biological
connections between GCT and these complications.

The development of acquired pulmonary AVMs within pul-
monary metastases from extrathoracic tumors is rare, but
aside from GCT, it has also been observed in other malignan-
cies. A previous report described 2 cases where pulmonary
metastasis mimicking AVMs developed after chemotherapy
in these patients [20]. One case involved a 73-year-old female
patient with a history of renal cell carcinoma who had un-
dergone radical nephrectomy 12 years prior and presented
with progressive dyspnea over the past 3 months. The other
case involved a 47-year-old woman with metastatic uterine
leiomyosarcoma who had undergone tumor resection and
was receiving adjuvant chemotherapy. The authors suggest
that chemotherapy regimens may contribute to the formation
of pulmonary AVM-like metastases. The study also highlights
the usefulness of CT angiography for detecting and evaluating
AVM lesions in these patients [20].

Since reported cases of GCT and similar cases are very rare
among patients, there are no concrete guidelines for diagnos-
ing and managing patients with suspected pulmonary AVM-
like metastasis. However, considering the vascular nature of
these lesions, it is highly recommended to evaluate patients
with a history of GCT and pulmonary symptoms using modali-
ties such as contrast-enhanced chest CT scans to examine the
details of the lesions. Additionally, in cases where there is sus-
picion of pulmonary AVM in patients with a history of GCT, it is
suggested to conduct more sophisticated imaging evaluations
and confirm the diagnosis through a biopsy of the lesion for
histopathologic assessment. Further studies on these patients
are necessary to provide clinicians and radiologists with suf-
ficient information for appropriate and timely management.

Conclusion

This manuscript highlights the importance of detailed follow-
up and pulmonary evaluation using imaging measures like
chest CT in cases where GCT metastasizes to the lungs and
mimics AVM. Although GCT is typically benign, the formation
of AVM-like lesions in the lungs and associated complications
can lead to adverse outcomes if neglected. Therefore, timely
and appropriate management is necessary in the follow-up
routines for these cases.
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