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ABSTRACT

Background: Diffuse-type pigmented villonodular synovitis (D-PVNS) is a rare, benign proliferative condition that
affects the knee joint, often leading to subchondral bone erosion, cyst formation, and ultimately secondary osteoarthritis.
This study aimed to assess the short-term clinical outcomes of synovectomy combined with total knee arthroplasty
(TKA) in patients diagnosed with D-PVNS.

Methods: This study was conducted in the department of orthopaedics at government medical college, Kota, between
2020 and 2025, 28 patients with histopathologically confirmed D-PVNS of the knee underwent synovectomy followed
by TKA. Clinical and operative data were recorded perioperatively and throughout follow-up to evaluate surgical
effectiveness.

Results: There were no intraoperative complications. The mean operative time was 73.4 minutes (range: 47-115
minutes), and the average estimated blood loss was 223.9 mL (range: 50-600 mL). Patients were followed up for an
average of 58.7 months (range: 36-84 months). Range of motion improved from a mean of 86.1°+11.3° preoperatively
(range: 60°-100°) to 107°+11.4° postoperatively (range: 90°-130°). The average knee society clinical score increased
from 38.94£9.5 to 84.4+6.1, while the functional score improved from 48.9+13.1 to 84.6+6.1 (p<0.05). Postoperative
radiographs revealed no signs of prosthesis loosening, dislocation, or periprosthetic fracture.

Conclusions: Synovectomy combined with total knee replacement offers favorable short-term outcomes in managing
D-PVNS of the knee, with significant improvements in joint function and stability and no major complications observed
during follow-up.
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INTRODUCTION

Pigmented villonodular synovitis (PVNS), also referred to
as diffuse-type giant cell tumor, is a rare, non-cancerous
condition affecting the synovial lining of joints. It typically
presents in a single joint, with the knee being the most
commonly involved site (reported in 28-70% of cases),
followed by the hip and ankle.! PVNS is classified into two
distinct forms: localized PVNS (L-PVNS) and D-PVNS.
While these subtypes differ in their clinical and imaging
characteristics, they share identical histopathological

features.* D-PVNS is the more prevalent variant and
typically follows a chronic course.® Its clinical
presentation is diverse but often involves the entire knee
joint, resulting in more pronounced functional impairment
compared to the localized form.® D-PVNS frequently
causes subchondral bone erosion and the development of
cysts, eventually progressing to osteoarthritis. The
standard approach to management involves complete
surgical excision of the affected synovial tissue, which can
be performed through arthroscopic or open total
synovectomy, arthrodesis, or joint replacement.’” Despite
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treatment, recurrence rates remain significant, ranging
between 14% and 55% In cases where the joint exhibits
advanced pathological changes-such as bone erosion,
formation of subchondral cysts, or overall joint space
narrowing-performing an arthroscopic or open total
synovectomy alone is often insufficient. Under such
circumstances, TKA serves as a more appropriate
intervention to restore joint function and address structural
damage. This study was conducted to assess the short-term
outcomes of patients diagnosed with D-PVNS who
underwent both synovectomy and total knee replacement.

METHODS

The study was conducted at the government medical
college, Kota, between January 2020 and January 2025. A
retrospective analysis was conducted on patients
diagnosed with D-PVNS who underwent TKA at our
center.

Inclusion criteria

A confirmed diagnosis of PVNS based on
histopathological evaluation, with the diffuse variant
established through MRI findings or intraoperative
observations, treatment involving both synovectomy and
total knee replacement were included.

A total of 28 patients met these criteria. Clinical data were
retrieved from orthopedic and pathology department
records with preoperative X-ray (Figure 1). Postoperative
follow-up assessments were scheduled at 1, 3, 6, and 12
months, followed by annual evaluations. For patients
unable to attend in-person follow-ups, their most recent
clinical review was considered the final follow-up.

Exclusion criteria

Patients were excluded from the study if they met any of
the following criteria: Incomplete medical records or
missing follow-up data, diagnosis of localized PVNS
rather than diffuse type, PVNS involving joints other than
the knee, history of prior knee arthroplasty or major knee
surgery, presence of concurrent malignant or infectious
joint pathology and patients who underwent synovectomy
without total knee replacement.

Surgical technique and postoperative management

In all cases, a cemented, posterior-cruciate-substituting
total knee prosthesis was implanted. One experienced
orthopedic surgeons performed the procedures using
standard surgical techniques.® When intraoperative
inspection revealed suspicious or abnormal synovial tissue
(Figure 2), an extensive synovectomy was carried out.
Total synovectomy was performed following joint
exposure and osteotomy.’

After the joint was exposed, all visible pathological
synovium was meticulously excised from around the

patella, as well as from the medial and lateral
compartments of the tibiofemoral joint and the posterior
capsule. Once the posterior cruciate ligament was excised
during osteotomy, the remaining posterior synovium was
removed using blunt dissection. Special attention was
given to ensure complete excision of diseased tissue to
minimize the risk of recurrence.! Excised synovial tissue
was sent for histopathological analysis. A standard TKA
was then completed (Figure 3). A drain was inserted, and
the surgical wound was closed in layers.

Figure 1: Preop X-ray show osteoarthritis knee with
soft tissue swelling.

Figure 2: Intraoperative photo shows polypoidal like
projections.

Figure 3: Intraoperative photo after synovectomy and
total knee replacement.
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Postoperatively, patients received intravenous cefazolin
for 48 hours as antibiotic prophylaxis. Rivaroxaban was
prescribed as thromboprophylaxis for two weeks. Early
mobilization was encouraged, with in-bed movement
beginning on the first postoperative day. Ambulation with
toe-touch weight-bearing using crutches was initiated after
drain removal. No adjuvant radiotherapy was
administered. There was uniformity in intraoperative and
postoperative care across all patients.

Evaluation

Clinical data were collected at three time points:
preoperatively, postoperatively, and throughout the
follow-up period. Parameters assessed included operative
duration,  estimated intraoperative  blood loss,
postoperative complications, length of hospital stay,
recurrence rates, duration of follow-up, and functional
knee scores (on a scale of 0 to 100, with higher scores
indicating better function). Standardized standing
anteroposterior and lateral radiographs were obtained
postoperatively to evaluate prosthesis positioning and
integrity (Figure 4). Recurrence was suspected in patients
who presented with unexplained symptoms such as
increased joint pain, reduced range of motion, or the
presence of a new palpable mass. In such cases, magnetic
resonance imaging (MRI) was performed to confirm
recurrence and to localize any new areas of PVNS
infiltration.

Figure 4: Postop X-ray.
Statistical analysis

Data analysis was conducted using IBM SPSS statistics for
Windows, version 19.0 (IBM Corp., Armonk, NY, USA).
Paired t-tests were used to compare preoperative and
postoperative values for knee flexion and extension, as
well as Knee Society clinical and functional scores. A p
value of less than 0.05 was considered statistically
significant.

RESULTS

A total of 28 patients (7 males and 21 females) diagnosed
with D-PVNS underwent TKA at our institution. In total,
36 knee joints were treated-20 patients had unilateral
involvement, while 8 presented with bilateral osteoarthritis
requiring knee replacement. Of the 36 joints, 29 were
affected by D-PVNS: 1 patient had bilateral knee
involvement, 16 had disease limited to the left knee, and
11 to the right.

The mean age at the time of surgery was 61.9 years (range:
48-81 years). All patients reported symptoms including
varying degrees of knee pain, swelling, and restricted
mobility. Ten patients had a history of prior knee trauma
on the affected side, and four of these had previously
undergone arthroscopic intervention before proceeding to
knee replacement as shown in Table 1.

Table 1: Demographic data of patients.

Parameters Values, N (%)
Total no. of patients 28
Total knee joints 36

operated
7 males (25),
21 females (75)
Mean age at surgery 61.9+9.1 (Range: 48-81)

Gender distribution

Knees affected by
D-PVNS 29 out of 36
History of prior .
Kknee trauma 10 patients (35.7)
Previous .
arthroscopy 4 patients (14.3)
Laterality of knee Unilateral: 20 patients (71.4)
involvement Bilateral: 8 patients (28.6)
. . Left: 16
Side of involvement Right: 11

(D-PVNS knees) Bilateral: 1

The average preoperative range of motion was 86.1£11.3
degrees (range: 60-100 degrees). Mean knee society scores
prior to surgery were 38.9+9.5 (range: 17-54) for the
clinical component and 48.9+13.1 (range: 25-80) for the
functional component. Radiographic imaging revealed
significant joint space narrowing and erosive bone lesions
in all cases. Preoperative diagnosis of D-PVNS was
established via MRI or histopathology in 5 patients, while
the remaining 23 were diagnosed intraoperatively through
histopathological evaluation of synovial tissue.

All surgeries were completed without intraoperative
complications. Intraoperatively, the affected synovial
tissue appeared dark red to yellow-brown and was excised
entirely. The diagnosis of D-PVNS was confirmed through
histopathological examination of the excised tissue. The
mean operative time was 73.4 minutes (range: 47-115
minutes), and the average estimated blood loss was 223.9
mL (range: 50-600 mL). None of the patients required
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homologous blood transfusion during their hospital stay.
The average duration of hospitalization was 8.1 days
(range: 5-12 days). No postoperative complications were
observed, including nerve injury, wound healing issues, or
deep vein thrombosis. All patients completed long-term
follow-up, with an average follow-up period of 58.7
months (range: 36-84 months). At final follow-up, the
mean range of motion improved to 107£11.4 degrees
(range: 90-130 degrees) (Figure 5 and 6). Knee society
scores showed significant improvement postoperatively:
the mean clinical score rose to 84.4+6.1 (range: 75-98),
and the mean functional score reached 84.6 (range: 75-95),
with both improvements statistically significant (p<0.05;
Table 2).

Figure 5: Postop knee flexion movement.

Figure 6: Postop knee extension movement.

Follow-up radiographs revealed no evidence of prosthesis
loosening, dislocation, or periprosthetic fracture. No cases
of D-PVNS recurrence were identified, and no revision
surgeries were required during the follow-up period.

Table 2: Patient outcomes.

Points

Patient Pre- Post-

outcomes

operative operative value

Range of 86.1+11.3 107+11.4 <0.001
motion degrees degrees
Knee society
clinical 38.949.5 84.4+6.1 <0.001
scores
Knee society
functional 48.9+13.1 84.6+6.1 <0.001
scores

DISCUSSION

D-PVNS is an uncommon, benign condition affecting the
synovium and tendon sheaths, with involvement of
multiple joints being exceedingly rare.!’'? In our study
cohort, 27 patients exhibited monoarticular disease, while
only one case showed bilateral knee involvement.
Although the exact cause of PVNS remains uncertain,
several factors such as genetic mutations, prior trauma, and
hemorrhagic events have been implicated. Repeated
synovial trauma is among the theories suggested to
contribute to its development.'* In this series of 28 patients,
10 reported a history of trauma. The clinical diagnosis of
D-PVNS can be challenging due to its variable and often
non-specific symptomatology. Patients with D-PVNS
commonly exhibit symptoms such as chronic low to
moderate joint pain, swelling due to joint effusion or
synovial hypertrophy, limited range of motion, and
occasionally a palpable mass.'* However, these symptoms
are often vague and nonspecific, which contributes to
significant delays in diagnosis. The time between
symptom onset and definitive diagnosis can extend from
several months to even years. As the condition progresses,
what may initially be a localized process can evolve into a
diffuse form, infiltrating surrounding structures like bone,
muscle, and tendons, ultimately leading to degenerative
joint changes and arthritis. In the current study, all 28
patients initially presented with a diagnosis of
osteoarthritis. Only five were identified as having D-
PVNS prior to surgery, while the remaining 23 cases were
diagnosed intraoperatively through frozen section
pathology during TKA. This low rate of preoperative
detection reflects the diagnostic challenges posed by the
indolent nature of the disease. Early diagnosis is
uncommon, and in many cases, bone involvement is
already present by the time the condition is recognized.'®
D-PVNS tends to be more extensive and invasive
compared to the L-PVNS. Recurrence rates in D-PVNS
are notably high, with reported relapse ranging between
14% and 55%.'%! Various treatment modalities have been
explored, including open surgery, arthroscopy, and hybrid
approaches.?*2! However, complete surgical excision of
the affected synovium remains the cornerstone of effective
treatment and is most reliably achieved through an open
surgical approach. Achieving total removal of the diseased
synovial tissue is critical to minimizing recurrence risk and
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ensuring a successful outcome.?”? In cases where D-
PVNS has led to advanced degenerative changes in the
joint, synovectomy alone is often insufficient, and
outcomes tend to be poor without addressing the
underlying joint damage. TKA, a commonly preferred
treatment for advanced degenerative joint disease, is also
a suitable option for patients with knee D-PVNS
accompanied by significant joint destruction, particularly
when there is extensive cartilage damage.?* Performing
TKA allows for wide exposure of the joint through bone
cuts, thereby enabling a more complete synovectomy. This
facilitates maximal removal of pathological synovial
tissue, which may help reduce the likelihood of recurrence.
In this series, all patients received posterior-stabilized
prostheses. This design was chosen because resection of
the posterior cruciate ligament enhances access for
thorough synovial excision. While some reports suggest
that extensive synovectomy may lead to increased
bleeding, longer operative times, and a higher risk of
postoperative hemarthrosis, our experience did not show
significant differences in average surgical duration or
estimated blood loss.”> However, as this study did not
include a control group, the ability to draw firm
conclusions is limited.

Limitations

This study has certain limitations. Firstly, the sample size
was relatively small, which may limit the generalizability
of the findings to broader populations or different
geographical regions. Secondly, the duration of follow-up
was short, restricting insights into long-term outcomes.
Further research with extended follow-up is necessary to
assess recurrence rates, the need for revision surgeries, and
the sustained effectiveness of the treatment approach.

CONCLUSION

Synovectomy combined with total knee replacement offers
favorable short-term outcomes in managing diffuse-type
PVNS of the knee, with significant improvements in joint
function and stability and no major complications
observed during follow-up. The short-term efficacy of
synovectomy and total knee replacement in treating
patients with D-PVNS was satisfactory.
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