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Abstract

Introduction Pigmented villonodular synovitis (PVNS) is
a benign idiopathic proliferative disorder that results in
villous or nodular formation in the joints, tendons sheaths,
and bursae. As PVNS is a rare pathology in children,
diagnosis is often delayed. In this study, we analyze the
therapeutic methods used and results obtained in the
treatment of this pathology.

All patients with PVNS of the
knee seen between January 1988 and June 2006 were
evaluated. We assessed the form of presentation, time to
diagnosis, previous diagnosis, type of treatment, relapse,
and the need for subsequent treatment.

Results Nine patients with age range 2—15 years and a
mean follow-up of 8.5 years were evaluated. Four patients
had the diffuse form and four had the localized or nodular
form; all of them were intra-articular. In only three cases
were preoperative radiographic findings observed. The
mean delay in diagnosis was 18 months. Open resection was
performed in five patients and arthroscopic resection in four.
Joint function was satisfactory in 78% of the patients at the
last follow-up and there were no postoperative recurrences.
Conclusions Magnetic resonance imaging (MRI) is a
useful diagnostic tool and the way to detect relapse, and
allows accurate determination of the tumor extent. Surgery
is the treatment of choice. Worse results are directly related
to delay in diagnosis.
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Introduction

Pigmented villonodular synovitis (PVNS) is a rare
pathology, first described by Jaffe [1] in 1941 and char-
acterized by diffuse synovial cell proliferation with the
formation of villi or round or ovoid lobulated nodules that
vary in size. PVNS typically occurs in young adults
between 20 and 45 years of age with no gender preference.
The lesion may be diffuse or localized [2]. Patients present
with pain, inflammation, and hydrarthrosis [3, 4]. The
symptom duration is variable [4].

As PVNS is a rare pathology in children, diagnosis is
often delayed. Furthermore, the mode of presentation is
often insidious and unspecific, and the initial radiographic
findings are subtle. PVNS may be difficult to distinguish
from other pathologies, such as rheumatoid arthritis,
hemophilic arthropathy, tuberculosis, and other inflamma-
tory and synovial neoplastic processes.

The aim of this study was to analyze the therapeutic
methods used and results obtained in the treatment of nine
patients with PVNS of the knee diagnosed and treated at
the Department of Pediatric Orthopedics and Traumatology
of the Garrahan Hospital in Buenos Aires, Argentina.

Materials and methods
All patients with a diagnosis of PVNS seen between Jan-
uary 1988 and July 2006 at the Department of Pediatric

Orthopedics and Traumatology of the Garrahan Hospital
were retrospectively evaluated. The inclusion criteria were
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Fig. 1 A 6-year-old patient
with a long duration of
symptoms before diagnosis.

a, b Frontal and lateral X-rays
show narrowing of the intra-
articular space in the right knee

Fig. 2 Clinical aspect.
a, b Swelling of the right
knee

the following: patients younger than 16 years of age with a
histological diagnosis of PVNS of the knee and a minimum
follow-up period of 2 years. Patients who had undergone
previous surgery of the affected knee and/or had incom-
plete clinical and radiographic follow-up were excluded
from the series. Patient data were obtained from the clinical
charts. For the data collection, a statistical model was used,
in which the selected variables were included: age, gender,
lesion location, form of presentation (localized or diffuse),
clinical presentation, time of delay of diagnosis, previous
diagnosis, type of treatment (conservative, open synovec-
tomy, or arthroscopy), relapse, and need for subsequent
treatment (Fig. 1). Relapse was defined as recurrence of
the symptoms (pain, swelling, functional impairment, and
decreased range of motion) and correlation with the
magnetic resonance imaging (MRI) requiring additional
treatment for the exploration of the affected joint or extra-
articular region.

The patients underwent preoperative MRI to determine
the extent of the lesion. Surgical planning aimed at total
resection was tailored to each patient. An open or arthro-
scopic biopsy was performed first in all patients to confirm
the diagnosis (Figs. 2 and 3) before the definite procedure.
In the patients that underwent open resection, a conven-
tional medial parapatellar approach was used, while in
patients that underwent arthroscopic resection, four portals
were used: parapatellar (anterolateral and anteromedial)
and suprapatellar (internal and external), with a 30° angle
to visualize the anterior compartment and the lateral and
medial recesses. After closing the skin, an elastic bandage
was applied and weight-bearing was allowed. Immediately
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postoperatively, early knee flexion and isometric exercises
of the quadriceps and hamstring muscles were indicated.
The data found are shown in absolute numbers and

percentages.

Results

Between January 1988 and July 2006, we treated 14
patients with a diagnosis of PVNS. Three patients were
excluded from the series because of a different location of
the PVNS (two in the hip and one in the ankle). Two
patient with PVNS of the knee were excluded as well; one
of them had undergone surgery at another center and was
referred for treatment of sequelae and the other was lost to
follow-up. Nine patients were included in the study: four
males and five females. The mean age at the first consul-
tation was 9.8 years (range, 2—15 years). All patients had a
minimum follow-up of 2 years, with a mean follow-up of
8.5 years (range, 1-12 years) after diagnosis. The lesions
were localized in four patients and diffuse in the remaining
five. The time between symptom onset (pain, swelling,
functional impairment, and decreased range of motion) and
diagnosis was between 3 and 48 months (mean,
18 months). The diagnosis was delayed because of failure
to refer the patients to a pediatric orthopedic surgeon. In
44% of the cases, the lesion was misdiagnosed as mono-
articular juvenile rheumatoid arthritis and the delay in
diagnosis was the longest in these patients (mean,
33.5 months). Only 33% of the children had positive
findings on the initial X-rays (see Fig. 1; Table 1).
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Fig. 3 Intraoperative image.
a Intra-articular view of the
villi. b Marked destruction of
joint cartilage

Table 1 Diagnosis and presurgical evaluation of the patients

Case Age Gender Form Follow-up Clinical findings Delay in diagnosis Previous
(months) (months) diagnosis

1 12 F D 90 Gonalgia 24 RA

2 14 F LI retropatellar region (Hoffa’s fat) 78 Gonalgia 24 RA

3 15 F D 108 Gonalgia 8 No

4 10 M LI posterior to the cruciate ligaments 58 Swelling No

5 10 F D 50 Gonalgia 3 No

6 2 F D 106 Claudication, swelling 38 RA

7 11 M D 46 Swelling 4 No

8 7 M LI retropatellar region (Hoffa’s fat) 143 Pain, swelling 48 RA

9 10 M LI posterior to the cruciate ligaments 60 Pain, swelling, functional impairment 10 No

D diffuse, LI localized intra-articular, RA rheumatoid arthritis

The diagnosis was confirmed first by incisional (4 of 9),
excisional (2 of 9), or arthroscopic (3 of 9) biopsy in all
patients to the definitive surgery. We did not perform
arthrocentesis because, in all of the cases, it was performed
previously by rheumatologists at the first medical visit.
Resection of the lesion was performed by open synovec-
tomy in five cases and by arthroscopy in four (localized
forms). No recurrences were seen after resection of the
lesion. Seven patients recovered full range of motion or the
range of motion was reduced by less than 15° after surgery.
In two of four patients who had the longest delay in
diagnosis (cases 1 and 8), joint movement was consider-
ably limited and they had occasional mild to moderate
pain. Patient 1 needed mobilization under anesthesia in two
opportunities (Fig. 4). We did not use continuous passive
motion machines at that time. The worst functional results
were directly related to delay in diagnosis.

Discussion

The estimated yearly incidence of PVNS is 1.8 per one
million inhabitants [S]. Even though no data exist in chil-
dren, the estimated incidence is significantly lower in the
pediatric age group. The etiology of the pathology is
uncertain. Some authors have suggested that PVNS may be

caused by an inflammatory process or a disorder of the
lipid metabolism [6]. However, most consider that chronic
inflammation is the underlying process [3, 7, 8]. Other
authors have suggested that PVNS may be a neoplastic
process, as, in rare cases, it may produce metastasis and
evidence exists that some lesions are of the monoclonal
type [9-13].

One characteristic of PVNS is its capacity to invade the
subchondral bone, producing cysts and erosions, which is
why treatment should be started as early as possible in
order to avoid secondary degenerative lesions. MRI is a
valuable complementary diagnostic method, as the initial
X-rays are negative in a high percentage of cases. In this
series, only 33% (3 of 9) of the patients had minimal
radiographic signs and 77% did not have identifiable
changes on the first consultation. MRI showed a mass of
soft tissue with a hypo-intense signal in T1- and T2-
weighted images [14, 15]. This study allows differentiation
between the diffuse and localized form and the evaluation
of the extent of bone and soft-tissue involvement. It is also
useful in the diagnosis of cases with intra-articular location
that may be mistaken for meniscal lesions or loose bodies
[16, 17]. It has recently been reported that gradient-echo
sequences may be especially helpful to determine the
extent of the lesion in children [3]. The signal in T1- and
T2-weighted images are sensitive to hemosiderin deposits
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Fig. 4 A 9-year-old patient with a 4-month history of pain and
functional impairment of the right knee. a, b Anterolateral swelling of
the right knee. ¢, d Magnetic resonance imaging (MRI): T1- and

behind the infrapatellar fat, which is very useful for
differentiating PVNS to other pathologies.

Even though several therapeutic options have been
described, the treatment of choice is surgery. Localized
PVNS rarely have local recurrence after marginal arthro-
scopic removal [1, 12, 18, 19]. The best treatment for the
diffuse forms has not been clearly defined yet, but sub-
total synovectomy, either open or arthroscopic, is the most
widely accepted therapy [10]. No studies comparing the
results of both techniques have been published. The
advantage of arthroscopy is that it is less invasive,
resulting in faster functional recovery [20]. Now, with this
method, we can also explore the anterior and posterior
compartment in the articulation. This group described that
arthroscopic treatment has some inferiority over open
resection, because, at that moment, we only performed
open surgery in this pathology. The disadvantages, how-
ever, are the risk of recurrence and the possibility of
portal contamination.

Regardless of the technique used, the principle in diffuse
forms always remains the same: subtle removal of the
synovial tumor. Due to the high rate of recurrence reported
in this type of PVNS, some authors have suggested
radiotherapy as adjuvant treatment [21, 22]. However, the
use of radiotherapy in children is controversial because of
potential damage to the epiphyseal growth plate and post-
radiation sarcomas [23]. As the pathology is rare in skel-
etally immature patients, few studies have been published
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T2-weighted sequences showing a mass in the retropatellar region
(Hoffa’s fat) with gradient-echo (hemosiderin deposits)

including only this age group. The majority of studies have
reported isolated cases with PVNS of the elbow [24], of the
ankle [11, 25], of the sacrum [6], or of multifocal presen-
tation [26, 27]. Although the knee is the most common site
of presentation, few studies on PVNS of the knee in pre-
pubertal patients have been published [5, 8, 23]. This lack
of knowledge leads to delayed diagnosis in many cases, as
the lesion is not suspected or is misdiagnosed as a process
of similar presentation, such as rheumatoid arthritis,
hemophilia, tuberculous arthritis, angiomas, synovial neo-
plasias, and other inflammatory processes. In our four
patients in whom initially another diagnosis was suspected,
this diagnostic delay led to a late treatment (mean,
33.5 months). These four cases had the lowest score in the
clinical evaluation, and two of them mentioned occasional
mild to moderate discomfort and limited range of motion.

This study had some limitations: the small sample size
and the heterogeneity of disease presentation does not
allow statistical analysis of the different therapeutic
methods. On the other hand, relapse was clinically defined
as recurrence of symptoms, but MRI or arthroscopy was
performed to detect subclinical relapse that may have been
interpreted as joint degeneration.

We do not use adjuvant therapy such as external low-
dose radiotherapy or intra-articular injection of Y90 or
other radioisotopes like in adults.

In conclusion, PVNS is an infrequent pathology in
children. Because of its rarity, the diagnosis of PVNS in
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children may be made late. MRI is useful in the diagnosis
of the pathology and to determine the extent of the lesion
and also to confirm relapse.

Surgery is the treatment of choice, with a low recurrence

rate if the lesion is accurately removed. Arthroscopy is
useful in cases with the easily accessible intra-articular
form. In our series, worse functional outcome was directly
related to delay in the diagnosis [2].
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