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Abstract: Pigmented Villonodular Synovitis (PVNS) is a relatively rare, benign proliferation lesion of the synovium of
large joints. The etiology is varied and unclear. We had report a 79-year-old woman had PVNS after 14 years right hip
arthroplasty with metal prosthesis. Here we report another 4 patients had PVNS after arthroplasty. The second one
had PVNS in the 2" year after hip arthroplasty with bone cement prosthesis. The specimen was brown and like usual
PVNS in tissue. The third case had PVNS in the 8" after arthroplasty with human bone prosthesis because of the
recurrence of PVNS. The proliferated synovium became black from brown. There was brown and many groups black
pigment in the tissue. The fourth one had PVNS in the 4" year after knee arthroplasty with polyethylene prosthesis.
The specimen was yellow. There was no pigment in the tissue but multinucleated giant cells with unstained foreign
body. The fifth patient had PVNS in the 10" month after the left hip arthroplasty with metal prosthesis. The macros-
copy was yellow. There were hemosiderin particles in the tissue but black metal particles. This indicates that arthro-
plasty with prosthesis could cause some new disease or PVNS had new etiology with different pathological show.
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Introduction

Pigmented Villonodular Synovitis (PVNS) is a
relatively rare, benign proliferation lesion of the
synovium with villous or nodular changes in the
large joints. The etiology is unclear. There were
a few cases include our report have PVNS after
arthroplasty with prosthesis in the literature
[1-6]. The aim of our paper was to describe
another 4 PVNS cases after arthroplasty with
prosthesis.

Case reports

The case 1 we had reported [3] was a 79-year-
old woman. 14 years ago, she had right hip
arthroplasty with metal prosthesis because of
femoral head necrosis. The patient had the
second surgery because of prosthesis loosen.
During the second operation, the surgeons
found the synovium proliferated and filled with
the hip articular cavity with black color which
not presented in the first surgery. Histological,
the surface of the specimen was black. There
were black particles in the surface synovio-

cytes while without pigment under the surface
tissue (Figure 1). The patient had no adjunctive
therapy after the second surgery. She was fol-
lowed up 42 months and did not recur.

The case 2 was 72-year-old woman. She had
total right hip arthroplasty with bone cement
because of the femoral neck fracture. There
was no complication after the operation. 2
years later, she presented the right hip joint
pain without swelling which had no relationship
with the action. She had no history of trauma.
The physical examination of her right hip joint
was normal. There was dark red fluid in the joint
by arthrocentesis. The X-ray showed that the
prosthesis was loose. The surgeon decided to
have the second surgery. During the second
operation, there was proliferated synovium
filled with the knee articular cavity with brown
color while there was no proliferated synovium
during the first operation. The proliferated
synovium was cut out. The specimen with was
brown covered with nodules and both long and
short papillae. There was brown pigment in the
tissue in the cytoplasm of the surface and the
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Figure 1. There was black pigmentation in the syn-
oviocyte cytoplasm. Below the surface, there were
foamy cells and multinucleated giant cells without
black pigmentation or hemosiderin (hematoxylin and
eosin; original magnification x40).

Figure 2. There was hemosiderin in the synoviocyte
cytoplasm of the surface and below the surface
(hematoxylin and eosin; original magnification x4).

undersurface (Figure 2) like the common PVNS
cases. There was no bone cement in the tissue.
The patient had no adjunctive therapy after the
second surgery and been followed up 28
months and did not recur.

The case 3 was 22-year-old woman. She had
the right hip joint pain without inducement for 4
years. The MRI diagnosis was the synovium
proliferation. She had the first surgery and the
pathological diagnosis was PVNS. There was no
complication after the operation. The right hip
joint pain was disappeared. In the 8" year after
thefirstsurgery, the right hip joint pain appeared
again. The MRI diagnosis was the PVNS
recurred. She had the second surgery when
she was 30-year-old. The hyperplastic synovi-
um was resected, and at the same time, she

1151

V’:,‘_"‘_!;,"‘- .'_;._.'». s -

AR ‘.:;«:'?a‘r;
R s e L,
Bl A, e

Figure 3. There was brown and many groups
black pigmentation in some cells while few brown
pigmentation in other cells (hematoxylin and eosin;
original magnification x4).

Figure 4. There was some round black beside
brown pigmentation in the mononuclear cell and
multinuclear cell cytoplasm (hematoxylin and eosin;
original maghnification x40).

had the total right hip arthroplasty with human
bone prosthesis. The specimen of the second-
ary like the first one was as the usual PVNS. In
the 8" year after the second surgery, she pre-
sented that the right hip joint pain again. The
X-ray showed that the synovium proliferation
around the prosthesis. She had the third sur-
gery that the proliferated synovium was resect-
ed. The specimen of third one was black and
brown while brown of the first and the second
before arthroplasty. Microscopically, it was the
same as the usual PVNS except the brown and
many groups black pigment in the tissue
(Figures 3 and 4). The patient had radiotherapy
after the third surgery and did not recur with
the 49 months following-up.

The case 4 was 51-year-old woman. She had
pain of the bilateral keen joints for more than
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Figure 5. The proliferated synovium was papillary
and nodular, with a yellow color.

Figure 6. There was no pigment in the tissue but
multinucleated giant cells with unstained foreign
body (hematoxylin and eosin; original magnification
x4).

10 years. Walking made the pain more serious-
ly. The X-ray and MRI diagnosis was osteoarthri-
tis of the both keen joints. She had been inject-
ed steroid hormones in the both knee joints
many times and had little effect. There was
dark red fluid in the both joints. She had had
bilateral keens arthroplasty with polyethylene
prosthesis. There was no complication after the
operation. 4 years later, the patient sprained
the left knee uncarefully. In the following time,
she felled that the action of the left knee was
limited. The X-ray showed that the left prosthe-
sis loosen. So she had the second surgery of
the left knee. The surgeon found that the prolif-
erated synovium with yellow color (Figure 5)
filled with the left knee joint cave. Micro-
scopically, there was no pigment in the tissue
(Figure 6) but multinucleated giant cells with
unstained foreign body (Figure 7). The patho-
logical diagnosis was PVNS. The patient had no
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Figure 7. There were small particles as foreign body
in the empty spaces in the multinucleated giant cells
(hematoxylin and eosin; original magnification x40).
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Figure 8. There was no pigment or hemosiderin
in the synoviocyte cytoplasm of the surface or the
foamy cells and multinucleated giant cells below the
surface (hematoxylin and eosin; original magnifica-
tion x4).

adjunctive therapy after the second surgery
and been followed up 37 months and did not
recur.

The case 5 was 64-year-old woman. She had
total left hip arthroplasty with metal prosthesis
because of the femoral neck fracture caused
felled down uncarefully. There was no compli-
cation after the operation. 10 months later, she
presented the left hip joint was uncomfortable
especially walking. The X-ray showed that there
was soft tissue around the metal prosthesis.
So she had the second surgery. The surgeon
found some localized proliferated synovium
with yellow color in the joint cave. Microsco-
pically, there were hemosiderin particles in the
tissue but black metal particles. The pathologi-
cal diagnosis was PVNS (Figure 8). The patient

Int J Clin Exp Med 2014;7(4):1150-1154



Pigmented villonodular synovitis after arthroplasty

Table 1. Clinical Characteristics of 10 patients of PVNS after arthroplasty

No Gender age Anz::)emlc Form PVNS Materials Tgcsgf;jr Color EC:)”(OW\:I)_ Recur
Ballard WT [1] F 67 RK D N not mentioned 113 brownish-yellow 6 N
Bunting D [2] F 71 RK L N cement 22 heavy pigmentation N ?
Mohanlal P [4] M 69 ?K D N not mentioned 48 hemosiderin colored N ?
Oni JK [B] M 73 LK D N cement 18 hemosiderin colored 6 N
Onodera T [6] F 61 RK D N cement 36 hemosiderin colored 12 N
Case 1[3] F 79 RH D N metal 168 black 37 N
Case 2 F 74 RH D N cement 23 brown 21 N
Case 3 F 42 RH D Y human bone 34 black 39 N
Case 4 F 54 LK D N polyethylene 47 yellow 13 N
Case 5 F 64 LH L N metal 10 yellow 6 N
PVNS means the patient had PVNS before arthroplasty. Time occur PVNS means the time occur PVNS after arthroplasty. RH means right hip. RK

means right knee. LK means left knee. LH means hip. D means diffuse. L means Localized. Y means yes. N means no.

had radiotherapy after the second surgery and
been followed up 5 months and did not recur.

Discussion

Pigmented villonodular synovitis was first
reported in 1941. It is known to be a benign
proliferative  disorder of the synovium.
Histologically, PVNS is characterized by the
presence of hemosiderin deposition, lipid-lad-
en macrophages. Till now, there was no a con-
sensus about the etiology of PVNS. The debate
was that PVNS is inflammatory or neoplasm in
origin. Trauma and other associated reason
caused hemorrhage maybe was one of the eti-
ologies [7]. In our study, there was no one had
a clearly history of trauma before the diagnosis
of PVNS but arthroplasty. There were 2 cases
had dark red fluid in the arthroplastied joints.
These maybe could cause synovium prolifera-
tion in the involved joints directly or indirectly.

There were some non-PVNS disease has been
described after arthroplasty which been
thought to be a response to the component of
the prosthesis [8, 9]. There were reports that
PVNS recurred after arthroplasty surgery [10,
11] like the case 3. Our case 3 had specimen
change in color after arthroplasty. Histologically,
there were some black pigment particles in the
cytoplasm after arthroplasty. Moreover, there
were few sporadic PVNS reports after arthro-
plasty in the patients who had no this disease
at primary surgery [1-6].

To review the literature (Table 1), the arthro-
plasty-PVNS cases were all the aged. The ana-
tomic sites were all the knees while the hip
joints in our cases. The form of arthroplasty-
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PVNS was diffuse mostly except two localized
cases include our case [2]. In the literature, the
prosthesis most was cement except the one
not mentioned. In our cases, there were
cement, metal, human bone and polyethylene.
The time occur PVNS after arthroplasty was
between 10 months to 168 months. The short-
esttime and the longest time were all our cases
who all had metal prosthesis but with different
color and microscopy show.

In practice, there was a series biological reac-
tion after arthroplasty. The appearances of
various in the tissues viewed by conventional
light microscopy have been described by Revell
[12]. Although we couldn’t detect the black pig-
ment and the foreign-body and the particles,
we believed that it was the component of the
prosthesis such as polyethylene (PE), metal or
cement wear. Perhaps all of these prosthesis
components served as inflammatory factors
causing the proliferation of synoviocytes into
PVNS between the time after arthroplasty and
before PVNS [1].

However, trauma from the prosthesis or the
surgery but the material of the prosthesis
maybe was the etiology. The fifth one had PVNS
after arthroplasty in the 10 months. There were
no particles of the prosthesis in the tissue.
Maybe the synovial tissue in the joint prolifera-
tion spontaneously after the surgery but the
prostheses cause during the short 10 months.
It indicated that the implantation of prostheses
may be the etiopathogenesis of disease or may
cause new disease, just as Bunting et al sus-
pected [2].
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While MRI was useful for the diagnosis of PVNS,
it was not useful sometime for the patients who
had arthroplasty because of the prosthesis. So
the PVNS primary diagnosis was made during
the operation and the final diagnosis was made
by pathology for these arthroplasty patients
usually. That is to say it is difficult in macrosco-
py to distinguish PVNS with rheumatoid arthri-
tis, degenerative osteoarthropathy, synovial
hemangioma et al. It needs pathology to diag-
nose accurately.

Macroscopically, the specimen was pieces. The
surface was brown or black which concerned
with the material of the prosthesis covered with
nodules and both long and short papillae.
Histologically, the surface of the tissue was
composed of synoviocytes with black or hemo-
siderin particles in the cytoplasm or multinucle-
ated giant cells with foreign body in the differ-
ent prosthesis which was different with the
usual PVNS.

Surgery is usually considered the mainstay of
therapy, although no standard therapy has
been defined to date for PVNS. Moreover, radio-
therapy is recommended as an adjunct to total
synovectomy for preventing recurrences in the
presence of residual or as second-stage treat-
ment in recurrent cases. This may be useful for
the treatment of PVNS after arthroplasty too.

In conclusion, the etiology of PVNS was variety.
Arthroplasty maybe was one of the etiologies
that had not been mentioned till recently. The
prosthesis components or the trauma from the
prosthesis or the surgery maybe were all the
etiologies. The PVNS after arthroplasty had
special figures. Macroscopically, it was the
same as the usual PVNS beside the color.
Microscopically, there were black or hemosid-
erin particles in the synoviocytes cytoplasm, or
multinucleated giant cells with foreign body
below the surface which concerned with the
material of the prosthesis. Complete surgical
removal the proliferated synovectomy may be
the effective treatment.
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