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Abstract
Pigmented villonodular synovitis (PVNS) is caused by a proliferation of the synovial membrane
and can be a rare cause of pain and locking of the knee. In its localized form, it can be removed
arthroscopically. We describe in detail a step-by-step arthroscopic technique applied to treat a
27-year-old patient who had been suffering from pain and episodes of locking for a year and
whose left knee MRI revealed an intra-articular mass. The formation was completely enucleated
arthroscopically and histological analyses confirmed the diagnosis of localized PVNS. There
were no complications, and the patient was symptom-free at the six-month follow-up with no
clinical or radiological evidence of recurrence.
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Introduction
Pigmented villonodular synovitis (PVNS) is a rare, benign condition, involving the proliferation
of the synovial membrane, with an average annual incidence of 1.8 cases per 1 million
population for intra-articular forms of the disease [1-3]. According to the current World Health
Organization (WHO) classification, there are two main types of the disease: tenosynovial giant
cell tumors, which are localized type (synonym: nodular tenosynovitis), and tenosynovial giant
cell tumors, which are diffuse type (synonym: PVNS/tenosynovitis). The first type presents as a
well-separated tumor surrounded by a fibrous capsule, whereas the second demonstrates
infiltrative growth [2,4,5]. It is usually monoarticular, affecting adults in the third or fourth
decade of life, with the knee being the most commonly involved anatomical location [6,7]. The
lesion is composed of a mixture of mononuclear cells accompanied by multinucleated
osteoclast-like giant cells and hemosiderin-laden macrophages [8]. Differential
diagnosis includes synovial chondromatosis, rhabdomyosarcoma, fibroma of the tendon
sheath, synovial sarcoma, amyloid arthropathy, hemophilic arthropathy, and lipoma
arborescens. Clinical features of PVNS include pain, edema, joint dysfunction, and, rarely, a
soft tissue mass [9]. Joint dysfunction may include knee locking, due to mechanical block, or
pseudo-locking, due to a functional block. MRI is the modality of choice in PVNS diagnosing [4].
Arthroscopic excision is considered the gold standard in the treatment of localized PVNS
(LPVNS) [10,11]. We describe the technique by which this is performed.
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A 27-year-old male who had been suffering from ongoing pain in his left knee during the last
year and had experienced at least two episodes of locking was referred to our orthopedic
department. Initially, he had been treated conservatively with NSAIDs (nonsteroidal anti-
inflammatory drugs) and physiotherapy. There was no specific history of injury. Clinical
examination revealed a full range of motion (ROM), and there was no evidence of joint
effusion. The patient had a mildly positive McMurray test on the medial joint line. In addition,
there was tenderness of the patellofemoral joint. His X-rays appeared normal. MRI scan of the
left knee without contrast revealed intact menisci, and there was no evidence of a loose body in
the knee. However, there was a heterogeneous signal intensity mass posterior to the fat pad,
seemingly arising from the anterior attachment of the lateral meniscus, including the transverse
ligament (Figures 1-3).

FIGURE 1: MRI of the left knee (sagittal plane)
T2-weighted turbo spin-echo (TSE) sequence, sagittal plane, in which a heterogeneous signal mass
can be seen posterior to the fat pad (green arrow).
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FIGURE 2: MRI of the left knee (coronal plane)
T1-weighted turbo inversion recovery magnitude (TIRM) sequence, coronal plane, in which the
mass can be seen between the lateral femoral condyle and the lateral tibial plateau (green arrow). It
appears to be arising from the anterior attachment of the lateral meniscus (black arrow).
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FIGURE 3: MRI of the left knee (transverse plane)
Proton-density turbo spin-echo fat-suppressed (PD TSE FS) sequence, transverse plane, in which
the mass is shown to be distal to the level of the patella behind the fat pad and anterior to the lateral
femoral condyle (green arrow).

The tumor did not have malignant features and, therefore, arthroscopic removal was decided
upon. Firstly, the superolateral portal was established to view the tumor and estimate its
nature. Under direct vision through the superolateral portal, the anterolateral portal was
created. Using a blunt trocar, the location was assessed, as well as the origin of the tumor,
specifically the anterior attachment of the lateral meniscus including the transverse ligament
(Figure 4). Viewed from the superolateral portal, the tumor appeared as a firm tan-yellow mass
(Figure 5).
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FIGURE 4: Superolateral and anterolateral arthroscopic portals
Establishment of the initial superolateral portal (pink arrow) and through that creation of the
anterolateral portal by direct vision. A blunt trocar was inserted through the anterolateral portal
(black).
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FIGURE 5: View from the superolateral portal
View from the superolateral portal where the tumor appeared as a firm tan-yellow mass (blue
arrow) and the patella was also apparent (black arrow).

An anteromedial portal was established under direct vision through the anterolateral portal,
and a blunt trocar was inserted (Figure 6). The tumor was viewed from the anterolateral portal
and accessed through the anteromedial portal (Figure 7).

2020 Papamerkouriou et al. Cureus 12(4): e7832. DOI 10.7759/cureus.7832 6 of 15

https://assets.cureus.com/uploads/figure/file/106256/lightbox_3187a9c0719d11eaa512b765cdcd6098-Figure-5.png


FIGURE 6: Anteromedial portal
A blunt trocar was used to access the tumor from the anteromedial portal (pink arrow), which was
established under direct vision from the anterolateral portal (black arrow).
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FIGURE 7: View from the anterolateral portal
View from the anterolateral portal (knee extended) where the trocar was inserted by the
anteromedial portal (purple arrow). The lateral femoral condyle and trochlea were apparent (black
arrow) while the tumor was accessed (blue arrow).

The tumor’s attachment was also envisaged (Figure 8). The initial detachment of the origin was
performed by a blunt trocar. Complete detachment of the tumor was performed using the
punch (Figure 9).
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FIGURE 8: The tumor's attachment
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FIGURE 9: Detachment of the tumor through the anteromedial
portal
Complete detachment of the tumor was achieved by the anteromedial portal (pink arrow) using a
punch while viewing through the anterolateral portal (black arrow).

After detachment of the tumor, the mass was advanced toward the suprapatellar pouch
(Figure 10) and removed through the superolateral portal after it was enlarged to 2 cm
(Figure 11).
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FIGURE 10: View from the anterolateral portal
View from the anterolateral portal after the mass (blue arrow) had been advanced to the
suprapatellar pouch. The patella was also evident (black arrow). 
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FIGURE 11: Removal of the tumor
The tumor was extracted using a Kocher forceps from the superolateral portal (pink arrow) while
viewing from the anterolateral portal (black arrow).

The tumor after extraction appeared as a double-lobed rubbery mass sized 4 cm by 3.8 cm
(Figure 12).
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FIGURE 12: The tumor after extraction
The tumor after extraction appearing as a rubbery double-lobed mass sized 4 cm by 3.8 cm.

Finally, the attachment of the tumor was cauterized, as well as any other synovial pathology in
the lateral gutter of the joint.

The patient had a full ROM of the knee immediately after surgery as there were no
complications from the arthroscopic procedure. The tumor was sent for biopsy, and the
diagnosis of LPVNS was confirmed. At the six-month follow-up, the patient was symptom-free
and had no clinical or radiological evidence of recurrence.

Discussion
The surgical treatment of LPVNS is generally accepted as either open or arthroscopic localized
synovectomy, with no significant difference in recurrence [12]. A large retrospective analysis of
214 cases of knee PVNS, including 100 cases of LPVNS, concluded that there was no difference
in local recurrence rates between open and arthroscopic treatment of LPVNS [13]. A review
article comparing open with arthroscopic synovectomy for PVNS of the knee including both
cases of diffuse PVNS and LPVNS concluded that there was no significant difference between
the two in terms of rates of recurrence, complication, and osteoarthritis [14]. In a retrospective
study with long-term follow-up, two operative procedures of treating LPVNS, the arthroscopic
synovectomy and the arthroscopically assisted mini-open synovectomy, were compared. The
authors found no difference between the methods regarding the complication and recurrence
rates but suggested that arthroscopically assisted mini-open synovectomy can be used by less
experienced surgeons and/or for larger nodules (>3 cm) [15]. In two studies on the arthroscopic
treatment of PVNS, there was no recurrence in the with LPVNS treated by arthroscopic local
resection [16,17].
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The advantages of arthroscopic treatment are the lower rate of complications (e.g., joint
stiffness, infections) and quicker functional recovery due to limited invasiveness. In localized
forms, resection of the synovial area is generally simple, and the results are excellent and long-
lasting. Arthroscopy also allows a more accurate diagnosis and localization of limited
lesions [16]. As regards the portals used in arthroscopic synovectomy, it has been reported that
two to three portals suffice for PVNS confined to the anterior compartment, whereas five
portals are needed for PVNS affecting the anterior and posterior compartments [18]. In one
particular case of intra-articular LPVNS with an extra-articular extension through the posterior
capsule, the procedure was performed through an all-arthroscopic fashion using four
arthroscopic portals (anteromedial, anterolateral, posteromedial, and posterolateral) [19].
Evidence that arthroscopic treatment alone is sufficient for LPVNS is provided by a review of
long-term follow-up studies on arthroscopically treated LPVNS that reported no recurrences in
patients followed for up to 4.5 years postoperatively [20].

In our patient, arthroscopic resection was possible even though the tumor was particularly
large, exceeding 3 cm in both dimensions. This was accomplished using only three portals.
There were no procedure-related complications.

Conclusions
The treatment of LPVNS is the open or arthroscopic complete removal of the mass and local
synovectomy. There is no difference in recurrence between open and arthroscopic removal
according to the literature. Arthroscopic treatment provides the advantages of a lower rate of
complications and quicker functional recovery. When it is confined to the anterior
compartment, the removal of LPVNS can be performed through three portals: anterolateral,
anteromedial, and superolateral. Arthroscopy is a safe and sufficient treatment for LPVNS when
performed accurately, even in the case of large LPVNS tumors > 3 cm. It is, however, technically
demanding. We suggest adhering to the method described and following the specific steps
proposed in order to avoid complications.
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