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Pigmented villonodular synovitis in type 1
diabetes mellitus: a cross-sectional study
in Sardinian people

Background: To evaluate the prevalence of Pigmented Villonodular Synovitis (PVNS) in Type 1
Diabetes Mellitus (T1DM) patients in Sardinian people. Materials and Methods: In this cross-sectional
study, we evaluated 578 patients TIDM attending the division of Endocrinology and Metabolism in
Sassari University Hospital. Age, gender, duration of diabetes, blood pressure levels and presence of
neuropathy and retinopathy were noted. Metabolic control of diabetes was evaluated with glycosylated
hemoglobin Alc (HbA1c) blood concentrations. 137 of these selected patients had articular pain at
least one month, recurrent joint effusion, an inability to lie on the affected joints, and restricted active
and passive articular movements. All patients denied a previous trauma. In 89 cases the most affected
joints were the knees; in 13 cases the shoulders and in the remaining cases the hips. All patients were
submitted to pharmacological therapy with NSAIDs obtaining a good resolution of clinical symptoms
in 77 cases; the remaining 60 patients underwent arthroscopy and biopsy of the synovium. As control
group 60 patients were selected and underwent knee arthroscopy with biopsy of synovium. Results:
The prevalence of PVNS in the group of TIDM patients was in 17 patients; the mean age was 36.4 years
with significant higher incidence on males than females. The age, sex and duration of diabetes mellitus
were parameters statistically significant. The results achieved from the analysis of the control group
data showed a prevalence of PVNS in 6 cases with higher mean age. Conclusions: PVNS is a no rare
disorder in T1DM patients in Sardinian people respect remaining population without history of diabetes
mellitus. It is associated with age, sex and duration of diabetes. Although no significant association was
demonstrated between PVNS and the control of diabetes the most good therapy is prophylaxis with
good control of glycemic values.
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Introduction for 80% of cases, followed by the hip, ankle,
Pigmented Villonodular Synovitis (PVNS) is shoulder, and elbow [7]. Localized PYNS is a

. . o
a painful condition of the joints that is associated relatively rare form, representing 27% of PVNS

with recurrent effusion and loss of range of
motion. PVNS was first described by Jaffe et al.
as a benign tumor of the synovial membrane of
joints, tendon sheaths, and bursae [1]. It may
present as a localized or a diffuse lesion, but
the histology is identical [2,3]. Its etiology is
unknown, although a neoplastic or inflammatory

cases [8]. In the hip, the disease is usually of the
diffuse villonodular type [9]. The average time
lapse between symptom onset and diagnosis is
2 years. However, there are outliers in whom
the disease was diagnosed as soon as a few days
after symptom onset to as long as 12 years
afterward. Localized PVNS is commonly seen in
the third decade of life [10], with mononuclear

origin has been suggested [4]. The pathogenesis stromal cell hyperplasia, multinuclear giant

has not been elucidated although recent

. cells, and macrophages with hemosiderin
studies have demonstrated clonal chromosomal ’ phag

.. . . [11]. Hemosiderin can accumulate in both
abnormalities, findings that support a neoplastic

mechanism [5]. It affects patients in the age
group of 20-40 years. Prevalence by sex has
been reported to range between a 2:1 male-to-
female ratio [6]. Knee involvement accounts

macrophages and extracellular compartments
(Figure 1); its accumulation is responsible for
the “pigmented” portion of the disease’s name
(Figures 2 & 3). The key features of PVNS seen
on plain radiographs include dense soft-tissue
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Figure 2. Collections of iron-containing pigment (haemosiderin) are present in many cells (Haemathoxylin
and eosin, X 560).

swelling, scalloped bony erosions with sclerotic
margins, and joint-space preservation during the
early stage of the disease. Magnetic resonance
imaging is currenty the best diagnostic
investigation. It typically appears as an intra-

articular effusion of low intensity on both T1
and T2-weighted images because of hemosiderin
deposits, with thick fibrous tissue, synovial
hyperplasia, bone erosion, and preserved bone
density and joint-space width. PVNS can be
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Figure 3. Synovial tissue showing rounds cells, multinucleated giant cells and stromal tissue (Haematoxylin

and eosin, X 460).

demonstrated as a dark lesion on all pulse
sequences of Magnetic Resonance Imaging
(MRI) because of the ferromagnetic properties
of hemosiderin [12] (Figure 4). Management of
PVNS consists of synovectomy that is generally
accepted as the appropriate surgical treatment
[13-15], and it can be performed through an
open approach or arthroscopically. In patients
with irreversible damage of articular surface the
indication is arthroplasty.

Type 1 Diabetes Mellitus (T1DM) results
from an autoimmune destruction of insulin-
producing B cells [16]. Although T1DM
accounts for 5-10% of the total burden of
diabetes mellitus, it is the predominant endocrine
disease in childhood and adolescence. There are
approximately 500,000 children aged under 15
with T1IDM in the world [17]. Worldwide, the
incidence of TIDM increased, on average, 3%
per year between 1960 and 1996 in children
under age 15 [18]. This trend is especially
troubling in the youngest children; for every
hundred thousand children under age 5, 4% were
diagnosed every year, on average, worldwide [19].
From an epidemiological point of view, Sardinia,
the second largest Italian Mediterranean island,
has the second highest incidence of TIDM in
the world, after Finland [20,21]. Both areas have
shown significant annual increases in incidence
rates over the second half of the 20th century
and the beginning of the new millennium.
Both populations are genetically stable implying
a significant role for environmental factors.

Analysis of data from Sardinia provides valuable
insights into the epidemiology and positive
aetiological factors of TIDM. Sardinia has an
incidence rate for TIDM over 300 times that
of continental Italy. A recent report observed a
rising trend of incidence from 37.7/100 000 in
1989 to 49.3/100 000 at the end of 1999 [22].
For the relation between TIDM and PVNS has
been thought that chronic inflammation due
to diabetes may cause a systemic inflammation,
which also involves the joints, including the
synovial membrane, in susceptible people.
The purpose of this study was to investigate
the prevalence of PVNS in TIDM Sardinian
patients.

Materials and methods

In this cross-sectional study, we evaluated
578 patients (247 women, 331 men) with
T1DM attending the division of Endocrinology
and Metabolism in Sassari University Hospital.
This study was conducted in accordance with
Good Clinical Practice guidelines and principles
of the Declaration of Helsinki. Their ages ranged
from 29 to 71 (mean + SD: 51.33 + 8.45) years.
'The following variables were noted: age, gender,
duration of diabetes, blood pressure levels.
Metabolic control of diabetes was evaluated
with Glycosylated Hemoglobin Alc (HbAlc)
blood concentrations. The specific symptoms
of somatic peripheral symmetrical neuropathy
were pain, paraesthesiae, tickling, and muscle
weakness. The patients were considered to have
neuropathy if they had typical symptoms and
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Figure 4. Axial T1- and T2-weighted magnetic resonance imaging (MRI) scans performed at a higher level
above the knee joint show mixed signal pattern in the suprapattelar pouch. Nodular, low signal foci are
interspersed within inhomogeneous low and high signal areas. The foci correspond to areas of hemosiderin-laden

hyperplastic synovium of pigmented villonodular synovitis.

impaired vibratory sensation or if ankle jerks
were absent. Nerve conduction of these patients
measured with electroneuromyography. The
criteria for synovitis were articular pain at least
one month, recurrent joint effusion, an inability
to lie on the affected joints, restricted active and
passive articular movements without a history of
previous trauma. 137 of these selected patients
had clinical signs and symptoms of synovitis. All
patients denied a previous trauma. In 89 cases
the most affected joint was the knee; in 13 cases
the shoulder and in the remaining cases the hip.
All patients were submitted to pharmacological
therapy with NSAIDs obtaining a good
resolution of clinical symptoms in 77 cases; the
remaining 60 patients underwent arthroscopy
and biopsy of the synovium. As control group
60 patients were selected and underwent knee
arthroscopy with biopsy of synovium; all
patients had uniform clinical characteristics with
the patients enrolled in the cross-sectional study
as age, sex, no trauma history, clinical signs of
synovitis resistant to pharmacological therapy
with NSAIDs without history of TIDM.

Statistical evaluation was made with Pearson’s
X* test, Spearman’s correlation, Mann—Whitney
U test, independent samples t test, and Wilcoxon
signed-rank test. Statistical significance defined
as p<0.05.

Results

The prevalence of PVNS in 578 patients
with diabetes mellitus was 17 cases whereas in
the control group the rate of PVNS is lower
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with a prevalence of 6 cases (p<0.01). When
we evaluated articular involvement of PVNS,
we found diffuse involvement in 13 cases and
localized lesion in 4 cases. The mean age was
36.4 (SD 8.7) years in TIDM patients with
PVNS and 45.9 (SD 7.6) years in patients with
PVNS of the control group (p<0.01). PVNS was
associated with patients gender with prevalence
for male (11 cases) than female (6 cases)
(p<0.01). TIDM patients with and without
PVNS had had diabetes for 29.3 (7.1) and 16.1
(8.4) years, respectively (p<0.01). Twenty per
cent of TIDM patients with hypertension and
6% of patients without hypertension had PVNS
(p<0.01). Three per cent of TIDM patients
without neuropathy and 20% with neuropathy
had PVNS (p<0.01). There was significant
association  with  proliferative  retinopathy
(p=0.010). There was no significant difference in
mean levels of HbAlc in TIDM patients with
PVNS. Patients with poor control of diabetes
(HbAlc >8%) seemed to have more articular
painful symptoms than patients with better
control of diabetes, but this association was not
significant.

Discussion

This paper shows that PVNS is a no rare dis-
order in TIDM patients in Sardinian people.
The etiology of PVNS is not known, but patients
with this disease reportedly live mainly in rural
areas and it is thus speculated that environmen-
tal triggers could play an important role in its
development in genetically susceptible individu-
als. While the mechanism is unknown, some cy-
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tokines such as interleukin 6, VEGF or TNF-«a
are reportedly increased. TIDM is well known
to be associated with other autoimmune diseases
such as autoimmune thyroiditis and Sjogren syn-
drome. However, cases with T1DM complicated
by PVNS have been reported [26-28]. Further-
more there is one report suggesting an association
with Polymyalgia Rheumatica (PMR), a disease
considered to be similar to PVNS [23]. HLA
analysis of our patient revealed DR9, DRB1-
0901 and DQB1-0303, HLA types, which are
all known to be associated with T1IDM. Mor-
phological examination of pathological capsular
tissue samples taken intra-operatively has shown
the presence of newly vascularized synovial tis-
sue, while immunohistochemical examination
has revealed the presence of vascular endothelial
growth factor, which has the capacity to induce
intense synovial neovascularization. Further-
more, a high presence of intercellular adhesion
molecule-1 has been found in articular capsule
tissue of diabetic patients, correlating with in-
flammation and fibrosis [24]. It’s important to
note that the patients examined in our study
were enrolled at division of Endocrinology and
Metabolism in Sassari University Hospital and
came from the north-west of Sardinia, where
the incidence of T1IDM is significantly reduced
compared to other areas of island and therefore
the data obtained by us may be underestimat-
ed than the actual incidence of diabetes and its
complications throughout our region; infact the
geographical distribution of T1DM risk within
the four provinces of the Sardinia was mapped,
showing that the highest incidence (“hot spot”)
was in the middle-western part of the island
(Oristano Province, 45/100,000) followed by
Cagliari (38/100,000) and Nuoro (35/100,000).
The province with the lowest incidence (“cold
spot”) was in the north-western part (Sassari
Province, 30/100,000) of the island [25]. Our
data report that the presence of PVNS was high-
ly dependent on the age and the duration of dia-
betes and the prevalence of PVNS increased after
the age of 40. Although no significant associa-
tion between PVNS and the control of diabetes
was found, the best therapy is the prophylaxis
with good glycemic control. In conclusion, this
study shows that PVNS is a no rare disorder in
T1DM Sardinian people. It is associated with
age, sex and duration of diabetes. All these fac-
tors, correlated with inflammation, may result
in susceptible people, as it emerged could be the
Sardinian population, a state of chronic inflam-
mation in the synovial level, which would result

in the emergence of PVNS.
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