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Abstract

Magnetic Resonance Imaging

Pigmented villonodular synovitis (PVNS) is a benign idiopathic proliferative disorder that results in villous and/or nodular formations in the
joints, tendon sheaths and bursae. We report a case of PVNS in a 12 year old female child with monoarticular involvement of the calcaneocuboid
joint, an unusual location for this disease. The patient was treated successfully with open excision of the lesion and followed up for 4 years. We
also present a concise literature review on diagnostic and treatment options for this rare synovial pathology.
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Introduction

Pigmented villonodular synovitis (PVNS) was first described
by Jaffe in 1941 [1] and it is a rare benign but locally destructive
disease of yet unknown etiology. It is a proliferative disorder of
the joint synovium that produces localized or diffuse nodular
thickening of the synovial membrane [1-6]. Young adults in their
third or fourth decade of life (range 20 - 50 years of age) are
mainly affected with an estimated incidence of 1.8 cases per
million. Distribution of the disease is variable among genders.
PVNS usually involves a single joint, most commonly the knee.
Although it can affect any joint, hip, ankle, small joints of foot and
hand, shoulder and elbow are common locations in descending
order of frequency [7-11]. Polyarticular cases have also been

reported [12,13]. The incidence of PVNS in the foot and ankle is
rare and assumed to be between 2.5% and 20% of all patients
[5,12,13].

The etiology of this condition remains controversial although
many hypotheses have been proposed. Suggested causes of PVNS
are chronic inflammation [1,14,15], benign neoplasia [5,16],
lipid metabolic disturbances [10,17], or trauma with repeated
hemorrhages [18]. A recent study demonstrated genetic
correlation between PVNS and chromosome 7 trisomy [19].
Patients usually complain of regional pain, joint effusion and
swelling, limitation of motion and increased local temperature
[5,6,9]. Symptoms, if present, progress slowly. The purpose
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of this study is to report our experience with the treatment
approach and follow-up strategy of a young patient diagnosed
with PVNS of the calcaneocuboid joint. The relevant literature
was also reviewed. To our knowledge, only two cases of PVNS of
the calcaneocuboid joint have been previously reported [20,21].

Case Presentation

A 12-year-old well-nourished girl was presented to the
outpatient department after her parents noticed a swelling in
the dorsolateral region of her right midfoot. The swelling was
first noticed three months before seeking medical advice. History
of trauma was negative and patient’s past and family medical
history were unremarkable. The patient had no functional
limitations or any other kind of complaints. During physical
examination, a 3 x 2 cm, palpable, painless soft tissue mass was
noted in the dorsolateral region of the right midfoot. The lesion
was fluctuant and not adherent to the overlying skin. The range
of motion of all joints was normal and there was no paraesthesia,
numbness or any other neurovascular impairment.

2). Magnetic Resonance Imaging (MRI) study confirmed the
soft tissue mass lateral to the calcaneocuboid joint, with low
intensity signal on T1-weighted images (T1WI), heterogeneous
low intensity signal on T2-weighted (T2WI) images and
inconsistent enhancement after intravenous administration of a
paramagnetic contrast agent (Figures 3A-3C).

Figure 3A: Axial T1WI MR shows a lobulated mass of
intermediate signal intensity lateral to the calcaneocuboid joint.
There are no osseous erosions.

Figure 1: Anteroposterior (A) and oblique (B) foot radiographs.
Soft tissue swelling is clearly visible on the AP view (white arrow).

Figure 2: Preoperative ultrasound. At the area of the soft tissue
swelling, a localized hypoechoic soft-tissue mass is depicted
with multilobular margins and moderate internal vascularity.
It appears connecting to the adjacent intraarticular space and
causing mild concave deformation of the underlying bone.

Results of routine laboratory tests (including serum glucose,
hemoglobin, white and red blood cell count, blood clotting,
erythrocyte sedimentation rate and C reactive protein) were
all normal. Plain X-rays revealed an ill-defined periarticular
soft tissue mass without bone involvement (Figures 1A & 1B)
Ultrasonography (U/S) documented a hypoechoic mass with
multilobular edges and moderate internal vascularization
emerging from the underlining calcaneocuboid joint (Figure

DOI: 10.19080/0R0OAJ.2016.04.555632

Figure 3B: Axial fl2d MRI shows heterogenous lobulated mass
of high and low signal intensity.

Figure 3C: Axial T1WI FS after intravenous administration of
paramagnetic contrast agent, shows intense enhancement of
the mass.

Figure 4: Surgical specimen (3x2x0.8 cm).

The patient underwent an open excisional biopsy through
a lateral approach under general anaesthesia and tourniquet
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control. A yellowish and partly brownish, multilobulated,
irregular mass (3 x 2 x 0.8 cm) was excised (Figure 4) and sent
for pathology evaluation. Histologically, the specimen consisted
mainly of nodular rather than villous lesions. Multiple cells
similar to the synovial ones with increased mitotic activity and
eosinophilic cytoplasm were revealed. Hemosidirin positive
histiocytes of chronic inflammation also co-existed, while
there were also sites of xanthochromatic cells (Figures 5A &
5B). Immunohistochemical staining was positive for CD68 and
MAC387 antibodies. Diagnosis of PVNS was documented.

N

Figure 5A: Villous and nodular proliferation of synovium is
evident. (X 20, H&E stain).

Figure 5B: Histiocytic infiltration into synovium and focal
hemosiderin deposition. Osteoclast — like giant cells are
characteristic of this lesion. (X 200, H&E stain).

The patient was discharged on postoperative day 1. Clinical
follow-up evaluation took place at two weeks and three months,
then every two months during the first year and afterwards
every six months at our outpatient department. Follow-up U/S
was performed by the same radiologist at 3, 5, 7 and 17 months
postoperatively. The first U/S evaluation revealed a hypoechoic
mass with mild vascularity measured 1.15 x 0.51 x 0.93 cm
which, 17 months postoperatively, was decreased in size to 0.95
x 0.6 x 0.6 cm without any vascular congestion (Figure 6). MRI
was performed at one and two years postoperatively, revealing
no recurrent mass (Figure 7). The last follow-up visit was at 4
years with an unremarkable clinical examination and the patient
remained consistently free of symptoms.

Figure 6: At 17 months follow-up, a small residual intraarticular
soft-tissue mass with no detectable internal blood flow,
0.95x0.60x0.60 cm (0.18 ml) is demonstrated on ultrasound.
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Figure 7: MRI scan, at 12 months follow-up.

Discussion

PVNS is a rare disease encountered mostly among young
adults, without any sex predominance. It is even rarer in children.
Involvement of foot is infrequent with an incidence of 2.5% to
20%. The majority of current literature is focused on PVNS of
the knee. Diagnosis is often delayed because of the insidious
and unspecific mode of presentation and the subtle initial
radiographic findings. Pain, inflammation and joint effusion are
common presenting symptoms and signs with variable duration
[22].

Preoperative confirmation of PVNS consists of X-ray imaging,
which is likely to be false negative, computed tomography, U/S
and MRI. MRI is the modality of choice for the diagnosis and
determination of the damage extent to the bone and the local
soft tissue. Additionally, MRI seems to be the gold standard
for the postoperative imaging follow-up. The extent of the
abnormality may appear larger than its actual size -“blooming
phenomenon”- because of the magnetic susceptibility effect
caused by hemosiderin [9]. Regarding the present case, MRI was
much more helpful than U/S. MRI findings consisted of low signal
intensity images on all sequences because of the paramagnetic
effect of hemosiderin, along with hyperplastic synovium [23].

Treatment depends on whether the lesion is diffuse or
localized. Total, open or arthroscopic, synovectomy is indicated in
the diffuse form. Local excision is indicated for the localized form.
The mechanism of bone erosion in PVNS is still under debate. A
possible mechanism is increased pressure within involved joints
because of synovial overgrowth. Other researchers believe that
perhaps the synovium releases a substance that causes bone
erosion. Whatever the cause is, bone erosion results in joint
destruction [24,25]. Treatment options like arthroplasty and
arthrodesis should then be considered, usually in older patients.

For recurrent PVNS, usually due to incomplete excision
[26], re-excision is recommended and the use of radiotherapy,
external or intraarticular (isotopic synoviorthesis), is also
indicated as an adjunct [2,9]. However, there is skepticism
regarding the use of radiation on children. Moreover, surgeons
should watch for local complications, such as postradiation
fibrosis, swelling, and wound-healing problems, along with risks
to bone graft incorporation if it is necessary later [27]. Malignant
transformation after radiotherapy is a worrisome adverse effect,
especially in young patients. In reports of malignant PVNS, there
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is often previous history of radiotherapy [28]. In extremely
recurrent cases, amputation has also been described [29]. When
involving the foot, the treatment of choice is total excision,
usually with very low rates of recurrence (0% to 16%) [20].

After the excision, the diagnosis is finally documented
histologically, as the PVNS lesions include synovial hyperplasia,
hypervascularity and hemosiderin-laden histiocytes. All the
histological criteria must be fulfilled by the surgical specimen in
order to establish the diagnosis, on the grounds that PVNS is an
over diagnosed entity [30].

Differential diagnosis is critical, and should include all the
similar soft tissue tumors, along with all types of synovitis,
rheumatoid arthritis, tuberculosis, haemophilia, malignant
synovialoma, giant cell tumors, ganglion, hemangioma, lipoma
and also traumatic lesions [23].

Conclusion

PVNS is a rare disease in the pediatric population. Because
of its subtle symptoms, it should be taken into consideration in
every case of atraumatic hemarthrosis and swelling of a joint,
because delay may lead to secondary degenerative joint disease.
MRI findings and pathology exam of the gross specimen should
guide the correct diagnosis. The treatment is surgical, depending
on the type of the disease. In recurrent cases, especially in the
diffuse form despite re-excision, the application of external
or intraarticular radiation therapy should be additionally
considered. MRI is the modality of choice for imaging follow-
up, in order to detect potential recurrence, since the U/S, even
when performed by the same sonographer, is not always reliable
postoperatively.
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