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Arthroscopic Removal of Tenosynovial Giant-Cell Tumors of the
Cruciate Ligaments. Presentation of Two Cases
Dimitrios A Flevas1, Andreas A Karagiannis2, Eleni D Patsea3, Vasileios A Kontogeorgakos4,
Vasileios T Chouliaras5
Learning Point of the Article:
Even though the Giant cell tumor of the knee consists a rather rare intra-articular entity, orthopedic surgeons should be aware of this lesion
and suspect it following clinical and imaging findings, and furthermore, arthroscopy should be considered as a trustworthy choice.

Abstract
Background: Tenosynovial giant-cell tumor (GCT) arising from cruciate ligaments consists a rather rare entity. Predominantly areas where this
tumor appears are the palmar sides of fingers and toes. The involvement of larger joints such as the knee or the ankle is rather rare, but, in the case
of synovial joints, the knee joint is particularly affected. Furthermore, rare seems to be the intra-articular localization of the tenosynovial GCT of
the tendon sheath. Hereby, we present an arthroscopic approach of treatment with two cases.
Case Reports: The first case was a 32-year-old male with a GCT arising from the anterior cruciate ligament (ACL). The second case was a 26year-old male with a GCT arising from the posterior cruciate ligament (PCL). In the first case, a round-shaped mass with a reddish-brown color
was located just anterior to the ACL and impeded the full extension of the knee joint, while, in the second case, a well-circumscribed oval-shaped
mass was found with a peduncle attached to the synovium of the PCL. After arthroscopic excision, both patients became asymptomatic, with
complete lack of pain and full ROM.
Conclusions: There is a lack of clinical features for the GCT of the knee, and thus, a thorough clinical examination is prudent. Usually, the
diagnosis is set after an investigation based on suspicion. This entity can present with symptoms of instability and patients may present signs of
mechanical derangement. With the knee joint, meniscal symptoms and locking are often present. The best non-invasive technique to diagnose
this tumor has been reported to be the magnetic resonance imaging. Arthroscopic excision has been reported as a safe and effective procedure for
treatment.
Keywords: Anterior cruciate ligament, posterior cruciate ligament, knee block, giant cell tumor.

Introduction
Tenosynovial giant-cell tumor (GCT) arising from cruciate
ligaments consists a rather rare entity. Chassiagnac, who first
described the tenosynovial GCT, called it “cancer of tendon
sheath” [1]. This kind of tumor arises from the synovial of the
fibrous tissue surrounding the joints, tendon sheaths, mucosal
bursas, and tendons [2, 3]. Predominantly areas where this
tumor appears are the palmar sides of fingers and toes [4]. The
involvement of larger joints such as the knee or the ankle is not
usual, but in the case of synovial joints, the knee joint is

particularly affected [4, 5]. In addition, the intra-articular
localization of the tenosynovial GCT of the tendon sheath
seems to be rather rare [6]. Kim et al. first reported a case of a
localized and intra-articular type of tenosynovial GCT of the
knee attached to the synovium on the anterior horn of the
medial meniscus in 1995 [7], while Otsuka et al., in 1996, first
reported a case of intra-articular tenosynovial GCT arising from
the anterior cruciate ligament (ACL) [8]. The number of
similar cases reported is limited [6, 8, 9].
Furthermore, the GCT arising from the posterior cruciate
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Figure 1: Sagittal T1-weighted image of case 1 with a
lesion with a hypointense signal.

Figure 2: Coronal T1-weighted image of case 1 with a lesion with a
hypointense signal.

ligament (PCL) seems to be also rare with six cases presented to
the English literature to our knowledge [2, 10, 11, 12, 13, 14].
The GCT of the tendon sheath is morphologically identical to
the localized pigmented villonodular synovitis (PVNS) [15],
whose most common location is the knee [15, 16, 17].
Although PVNS consists typically a monoarticular proliferative
condition that most affects the knee [16], the morphological
identical GCT of the tendon sheath arising from the ACL
remains an uncommon entity [6].
The tenosynovial GCT has four clinicopathological variants:
The localized type, the diffuse extra-articular, the diffuse intraarticular, and the malignant [5, 18]. The localized type of
tenosynovial GCT is defined as a circumscribed lesion that is
microscopically not infiltrating into the fat of skeletal muscles
[5].
GCT of the tendon sheath typically occurs between the ages of
30 and 50 with a female predominance for some researchers
[19], while others support a male predominance [9].
Due to the rarity of the GCT arising from the cruciate ligaments
[6], the arthroscopic treatment of these entities remains
uncommon. Hereby, we present the arthroscopic treatment of
two such cases, one of a 32-year-old male with a GCT arising
from the ACL and one of a 26-year-old male with a GCT arising
from the PCL.

Figure 3: Magnetic resonance imaging 12 months after the
operation of case 1. No lesion is present.

Case Reports
Case report 1
Arthroscopic removal of a GCT arising from the ACL
A 32-year old male with a free medical history presented with a
right knee injury after a soccer game. He was an amateur player
who played a full time game every week. There was no history of
trauma before that injury. The patient complained of pain on his
right knee, effusion, and locking symptoms. There was no sense
of giving way. There were no complaints of pain or swelling of
any other joint.
On clinical examination, there was a 15° extensor lag in his
injured knee, mild signs of effusion, and tenderness along the
lateral joint line. In addition, Lachman-Noulis test, Pivot-Shift
test, McMurray, and Apley test were negative. Routine
laboratory investigations were normal.
Anteroposterior and lateral radiographs came up normal and
the patient underwent an magnetic resonance imaging (MRI)
scan on his right knee. On the MRI examination, there was a
lesion with a hypointense signal in the sagittal T1-weighted
images that obscured the ACL (Fig. 1, 2).
Due to the symptoms, an arthroscopic excision of the lesion was
decided. In the arthroscopic examination, the menisci, PCL,
and articular cartilage were normal. A round mass with a
reddish-brown color was located just anterior to the ACL and
impeded the full extension of the knee joint. This lesion was
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Figure 4: Sagittal T1-weighted image of case 2 with a lesion with a
hypointense signal.

Figure 5: Arthroscopic view from case 2. A soft-tissue well
circumscribed oval shaped mass.

Figure 6: Arthroscopic view from case 2. En bloc excision of the
mass, which is no longer present.
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Figure 7: Case 2. Microscopic examination. Very high magnification micrograph of the lesion
removed from the second patient in hematoxylin and eosin stain. The arrows show the
characteristic giant cells with nuclei that have a similar appearance to the surrounding
(mononuclear) cells.

excised with the use of basket forceps and a motorized shaver
was used at the end of the removal. After the complete removal
of the lesion, a repeat Lachman-Noulis test revealed a stable
knee. The microscopic examination reported a GCT of tendon
sheath. The presence of multinucleated giant cells was reported,
along with a presence of mononuclear cells with low-grade
cellular multiplication.
Range of motion exercises and partial weight-bearing started
the day after the operation. The patient became asymptomatic
without pain or loss of extension and returned to full athletic
activities 3 weeks post-operatively
A second MRI performed 12 months after the operation. In the
sagittal plane, the lesion was completely disappeared and the
two bundles of the native ACL were clearly defined (Fig. 3).
The patient had no further complains following the operation
and there was no recurrence on the 36-months follow-up.
Case report 2
Arthroscopic removal of a GCT arising from the PCL
A 26-year-old male with a free past medical history presented
with a right knee injury after a soccer game. He was an amateur
soccer player who got injured during his 24th game of the
season with any prior injury. Immediately after the injury, he
presented with pain and effusion on his right knee and locking
symptoms and he was unable to continue his athletic activities
and began limping. There were no complaints of pain or
swelling of any other joint.
On clinical examination, there were mild signs of effusion, a
significant 20° extensor on his injured knee, while no signs of
ligament rupture or meniscal tear were present. In addition,
Lachman-Noulis test, Pivot-Shift test, McMurray, and Apley
test were negative, while routine laboratory tests were normal.
Anteroposterior and lateral radiographs came up normal and
Journal of Orthopaedic Case Reports | Volume 11 | Issue 4 | April 2021 | Page 23-27

the patient underwent an MRI scan on his right knee. The MRI
reported a well-circumscribed soft-tissue mass with dimensions
of 1.3 × 1.9 cm. The mass was regular contoured and localized in
the fossa intercondyloidea, in front of the ACL and behind the
transverse meniscal ligament. On T1-weigted MRI sequences,
the lesion was hypointense (Fig. 4), while on T2-weighted MRI
sequences, the lesion was hyperintense. Furthermore, a mild
effusion (Grade I) was noticed. No other findings from the
cruciate ligaments and the menisci or any lesions to the articular
cartilage were noticed.
After assessing the patient’s clinical findings and the MRI
findings, an arthroscopy was scheduled. Arthroscopy was
performed using the standard anterolateral and anteromedial
portals. A soft-tissue well-circumscribed oval-shaped mass was
found (Fig. 5). It was encapsulated and its size was similar to the
MRI findings, approximately 1.3 × 1.9 cm. The mass was mobile
and had a peduncle attached to the synovium of the PCL.
During the extension of the knee, the mass was impinged
between the femoral trochlea and the anterior tibial plateau in
front of the ACL. At the area of the femoral trochlea, there was a
cartilage lesion Grade II-III according to Outerbridge [20]
classification, probably due to the impact of the mass during the
knee extension. No lesions were found on the menisci, the
popliteal tendon or the ACL. The mass was excised en bloc (Fig.
6) using the anterolateral por tal and was sent for
histopathological examination.
Microscopic examination reported a GCT of tendon sheath
with presence of multinucleated giant cells and plenty of
mononuclear cells with low-grade cellular multiplication,
blending with collagen matrix (Fig. 7).
The patient’s recovery was uneventful. He underwent
physiotherapy with immediate load bearing of the operated
limb, progressive enforcement, and proprioception exercises.
He was able to return to his sports activities within a month. At
6-month follow-up after arthroscopic removal, the patient was
asymptomatic and had a full range of motion of his right knee
without pain, effusion, or extension lack.
Discussion
The two cases presented here describe an unusual entity in an
even more rare form. The description we provided regarding
their location and the arthroscopic removal that we selected, we
believe that will help orthopedic surgeons in their decisionmaking.
The etiology of GCT of the tendon sheath remains unclear.
There are many names given to this entity that reflects its
clinicopathologic heterogeneity and historical differences. The
various terms used to describe the tumor are: Tenosynovial
giant cell, nodular tenosynovitis, PVNS, fibroxanthoma, and
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fibrous histiocytoma [21]. Many factors have been proposed as
possible causes of GCT of the tendon sheath, including
inflammation, trauma, toxin, allergy, clonal chromosomal
abnormalities, and aneuploidy [22, 23]. Initially, the entity
regarded as an inflammatory disease; however, the finding of
aneuploidy in certain cases and the demonstration of clonal
chromosomal abnormalities strongly support a neoplastic
origin [24].
GCT of tendon sheath consists the most common form of
tenosynovial GCTs. About 75% of these tumors are found in the
digits, especially on the volar surfaces of the fingers and are the
second most common tumors of the hand after the ganglion
[15].
There is a lack of clinical features for the GCT of the knee, and
thus, a thorough clinical examination is prudent in such cases.
Usually, the diagnosis is set after an investigation based on
suspicion [4, 8]. This entity can present with symptoms of
instability and can be misdiagnosed as an ACL tear [9]. Patients
present signs of mechanical derangement. With the knee joint,
meniscal symptoms and locking are often present. Both our
patients presented with this kind of symptoms. They both had
lack of extension and effusion after knee injury. The clinical
appearance of the injured knees was suspicious, and further,
investigation with MRI scans was decided.
The best non-invasive technique to diagnose this tumor has
been reported to be the MRI [25, 26]. A finding that should rise
the suspicion of such a tumor and place it in the differential
diagnosis is a hypointense lesion in T1-weigted MRI sequences
which obscure the cruciate ligaments and in T2-weighted MRI
sequences that the lesion is hyperintense. Malignant tumors,
such as synovial sarcoma and benign soft-tissue tumors, should
be kept in mind in differential diagnosis. MRI diagnosis must be
confirmed by histopathological examination.
The tumor typically presents as a slowly growing, painless mass
of size between 0.5 and 4.0 cm. Lesions of the knee are usually

intra-articular and may cause pain and joint effusion. Following
local excision, the digital tumors have some tendency to recur at
10–20%, but the intra-articular tumors in the knee joint recur
with a greater frequency [6, 27].
The pathogenesis of GCT is not known. In some cases, posttraumatic reaction is the cause of this condition, whereas
inflammation or metabolic disorders are other causes of this
tumor [28]. These two patients were amateur soccer players
with many traumatic episodes every year. Therefore, these cases
may support the hypothesis of traumatic genesis of GCT.
Arthroscopic excision has been reported as a safe and effective
procedure for the treatment of these tumors [29, 30, 31, 32]. To
the authors’ knowledge, there is a limited number of cases of
tenosynovial giant cell tumors arising from the ACL published
[6, 8, 9]. In all these cases, arthroscopic excision of the tumor
was performed and that is the treatment method followed in our
case.
Conclusions
GCT of the knee consists a rather rare inrtra-articular entity,
which can be misdiagnosed or may require extensive
investigation because of its lack of clinical characteristics. Other
tumors must be considered in the differential diagnosis and
excluded while MRI may prove very useful. After diagnosis
arthroscopy is the choice for treatment.
Clinical Message

We believe that though the GCT of the knee consists a rather
rare intra-articular entity, orthopedic surgeons be should be
aware of this lesion and should suspect it following clinical and
imaging findings. Furthermore regarding treatment of this
entity, arthroscopy should be considered as a trustworthy
choice.
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