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Abstract

Synovium lines the capsule of joints, tendon

sheathes and bursae. It is seen to differ from

the outer thick layer of the capsule both macro-

and microscopically. This capsular layer con-

tains a rich network of blood vessels, lymphatic

vessels and nerves, which penetrate the inner

synovial membrane. There are numerous cap-

illaries on the surface of the synovial mem-

brane and delicate capillary loops extend into

the margins of the articular cartilage at the site

of the insertion of the capsule. These are part of

the vascular border of the joint which was

termed by Hunter the “circulus articuli

vasculosus” (Jaffe HL. Metabolic degenerative

and inflammatory diseases of bone and joints.

Philadelphia: Lea and Febiger. 1972. p. 92).

Synovium also covers intra-articular ligaments

and tendons and intracapsular areas of bone

which are not covered by articular cartilage.

The synovial membrane is involved in all dis-

eases of joints and tendons. Villi are projections

of the surface of the synovial membrane which

consist of fibrils of collagen with lining cells.

They can be identified microscopically and

vary in size, shape, and composition according

to the underlying pathological conditions

which are considered here.
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Pigmented Villonodular Synovitis
(PVNS)

This is a rare disease of joints. The knee is most

commonly affected (80 %), followed by the hip

(15 %). The shoulder, ankle, elbow, and other

synovial joints are also sometimes involved [1].

It is a monoarticular joint disease and synovial

bursae and tendon sheaths are also affected.

Men and women are equally affected. The

patients are usually adolescent with involve-

ment of the lower limbs. Bony involvement is

rare and usually affects the hip. Generally, in all

types the fingers (tendons and sheaths) are

affected in 60 % of the patients and the knee

in 30 % [1].

The disease was probably first described by

Chassaignac who, in 1852, reported the nodular

form affecting the index and middle fingers [2]. It

was considered to be a form of synovial sarcoma.

Dowd in 1912 considered it to be a benign form

(villous arthritis) [3]. There has been some con-

fusion with terminology and several names have

been ascribed to the condition such as xanthoma,

myeloxanthoma, giant-cell tumour, villous

arthritis and benign synovioma. Two patients in

his series had recurrence and repeated operations

were necessary, which led to amputation. These

two patients were still alive 6 years after opera-

tion. It is well known that synovial sarcoma has

a poor prognosis if diagnosed late. Lichtenstein

doubted that these two patients had a synovial

sarcoma. As a result of his histological examina-

tion he stated that no case of PVNS developed

malignant change. Several theories have been

proposed regarding the aetiology of PVNS. In

1941 Jaffe, Lichtenstein and Sutro [4] termed it

pigmented villonodular synovitis implying

a benign inflammatory aetiology. Some authors

considered the aetiology to be repeated

microtrauma. Some of the changes in PVNS are

similar to the synovial changes which are seen in

haemophilia. Another theory has suggested that it

is caused by changes in the concentration of

lipids in the blood. However, it is not reproduced

by injecting lipid into joints. The aetiology there-

fore remains unknown although many authors

have reported it as a benign neoplastic disorder

which often occurs in conjunction with abnor-

malities of chromosome 1 p11-13 [5, 6]. More so

there are immunophenotypic differences in

giant cells between PVNS and Haemosiderotic

Synovitis and the expression of CD51 in PVNS

giant cells only as well as the higher ki-67 index
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in PVS, effectively distinguishes these two

conditions [7]. Immunophenotype, also, differs

comparing to other inflammatory diseases.

Compared to Rheumatoid Arthritis with which

PVNS has histologically homogeneous appear-

ance, proliferating synovial cells display hetero-

geneous immunophenotype in both RA and

PVNS indicating functional properties of both

macrophages and fibroblasts. Aneuploidy seems

to be a special feature of diffuse PVNS [8].

Furthermore malignant transformation and

metastasis appear in some reports initially diag-

nosed as PVNS [9–11].

Several theories have been proposed to explain

the formation of cysts in PVNS. These are rare but

it is postulated that in joints with limited possibility

of expansion such as the hip, the synovium

extrudes at the junction between the articular car-

tilage and bone, or through pressure within the

bone where atrophy allows cysts to form within

theHaversian systems. In several studies giant cells

in PVNS have been shown to express all the phe-

notypic features of osteoclasts including the ability

to induce lacunar resorptionwhichmay account for

the bony lesions seen in this condition [12, 13].

In conclusion the aetiology remains obscure. It

seems as though that it is of inflammatory origin

with a destructive course and high rate of recur-

rence in the diffuse form and possibility to

metastasize very rarely to another joint or to the

lungs [12].

Incidence

After its onset PVNS progresses slowly. Flandry

et al [14] have estimated an incidence of between 1

and 3 per million of population. Dorfman and

Czerniak [2] consider it to represent 5 % of benign

soft-tissue tumours. Biopsy of tissue from 1388

total hip and knee replacements revealed one case

of PVNS and 12 of malignancy [15].

Classification

At operation the lesion presents as villous or

nodular tissue which is yellow brown because of

the deposition of haemosiderin. It can be classi-

fied as PVN synovitis, PVN bursitis or PVN

tenosynovitis according to the site, and all may

be nodular (localized or diffuse). The first is more

common in joints, and the last in tendon sheaths.

Histology

Histological examination shows villous hypertro-

phy of the synovial membrane in both types with

active proliferation of the synovial cells and var-

iable fibrosis. There are stromal cells among

which can be found multinuclear giant cells and

cells containing lipids. Deposits of haemosiderin

are prominent and may be either extracellular or

within histiocytes. The synovial membrane is

fairly vascular (Fig. 1a, b). When there is bony

involvement, similar tissue can be found nearby,

forming cysts (Fig. 2).

Differential Diagnosis

Cases have been reported which were

misdiagnosed as malignant synovioma and

treated by amputation [16]. The presence of

multinuclear giant cells, cells containing

haemosiderin and the absence of spindle cells in

active proliferation, distinguish the disease from

malignant conditions. The clinical, microscopic

and histological appearances also distinguish the

condition from other active inflammatory disor-

ders such as rheumatoid arthritis, traumatic

haemarthrosis and haemophilia.

Symptoms

These include persistent pain which gradually

increases, possible locking of the joint in the

nodular form and stiffness. When the shoulder

is involved, there may be extension of the

synovium into the subdeltoid bursa. In the knee

and ankle, haemarthrosis and swelling are the

usual characteristic findings. In the fingers and

toes there is irregular swelling extending outside

of the tendon sheath.
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Radiological Findings

If there is no bony involvement there will be no

radiological abnormalities. In advanced cases

there may be cysts at some distance from the

articular surface; they may be well-defined and

the joint space relatively preserved (Fig. 2). In

more advanced cases there may be secondary

degenerative changes. In cases affecting the fin-

gers, pressure indentation of bone may be seen.

Echo and MRI Findings

Both techniques may delineate the lesion. This

is especially so with MRI in which multiple

synovial lesions with low or intermediate signal

intensity on T1-weighted images or low

signal intensity on T2-weighted and gradient

echo images can be seen (Fig. 3). The use of

contrast medium can enhance the lesions, being

non-diagnostic.

Treatment

Surgical treatment may be open or

arthroscopic. Open treatment applies to the dif-

fuse type of the disease affecting the joint (more

so if there are exra-articular masses), synovial

bursae and tendon sheaths.

Since the knee is the major joint affected, the

surgical approach to the knee will be described.

The skin is prepared and the tourniquet is

inflated. The joint is approached through

a straight midline incision to the skin and

a medial parapatellar incision. The capsule is

separated from the synovium (Fig. 4) and the

hypertrophied synovium can be seen protruding

on incising the synovial membrane (Fig. 5). Sub-

sequently the synovial suprapatellar pouch is

resected en bloc (Fig. 6) with the remaining

synovium to the margins of the articular cartilage

a b

Fig. 1 (a, b) Villous formation of the synovial membrane

can be seen on histology with active proliferation of the

synovial cells and variable fibrosis. On higher

magnification multi-nuclear giant cells and lipid-bearing

cells can be seen. Haemosiderin can be seen extra- or

intra-cellular, while the synovium looks vascular

Fig. 2 Bone cysts in PVNS can be seen away from the

articular surface
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which is meticulously excised (Figs. 7, 8a, b).

The synovial remnants which invade the cruciate

ligaments are also removed. Then the menisci are

detached from the periphery and the possibly

underlying remnants of the synovium are

curetted. The detached menisci are repaired

with non-absorbable sutures. If there are any

bony cysts, these are evacuated by curettage and

Fig. 3 MRI scans showing hypertrophied lobular synovium

Fig. 4 Synovium can be clearly dissected from the outer

fibrous or other structures

Fig. 5 Hypertrophied synovium can be seen protruding

on incising the synovial membrane with villus formation
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filled with bone graft. After suturing and vacuum

suction placement, if there are lesions in the back,

either extra- or intra-articular, the patient is

turned over. The tourniquet is reinflated and the

posterior lesions are approached through an

S incision. The extra-articular lesions are excised

and the posterior joint is approached after

dissecting the peroneal nerve and detaching the

two heads of the gastrocnemius protecting the

neurovascular structures. The capsule is incised

with medial and lateral incisions and the inside

tissue is excised. After suturing and vacuum suc-

tion placement the leg is immobilized in a Robert

Jones bandage and continuous passive movement

and physiotherapy are started from the first post-

operative day with isometric exercises followed

by active assisted exercises and gradual weight-

bearing. Postop pain is controlled in the first

2 days by epidural medication or PCA.

Arthroscopic treatment of the knee is indi-

cated for the nodular (localized) form and the

node or nodes are removed through medial or

lateral portals depending on their site. This treat-

ment gives equally good results as the open pro-

cedure and better rehabilitation. Postoperative

rehabilitation is simple, as for other minor arthro-

scopic procedures.

Arthroscopic synovectomy for the diffuse form

of PVNS has a high incidence of recurrence, 14 %

in 42 months [17]. Recurrence-free survival is

95 % for open synovectomy and 62 % for

arthroscopic synovectomy at 2 years and at 5 years

Fig. 6 Most of the synovial membrane including the

supracondylar pouch can be excised en-bloc

Fig. 7 The remnants of the excised synovium can be

meticulously be removed up to the borders of the articular

cartilage

a b

Fig. 8 (a) The main part of the excised synovium with the supracondylar pouch. (b) The inside of the pouch with the

nodular appearance
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73 % for open and 48 % for arthroscopic [18].

Arthroscopic total synovectomy gives equally

good results as open total synovectomy, according

to some authors, [19] but it is a technically demand-

ing procedure and requires posterior portals and

experience with 70� scope. The same authors

reported five clinical recurrences in nine patients

in 1.8 years [20]. On the other hand, De Ponti et al

presented better results for the defuse PVNS

with extended arthroscopic synovectomy and the

recurrence rate was lower in comparison to the

partial synovectomy group [20].

In conclusion open total surgical synovectomy,

as described, remains the most reliable and con-

sistent method of treating all anatomic variations

of diffuse PVNS, especially in the extra-articular

form [12, 21]. Safe comparison between the

different studies is difficult because

many authors do not use MRI for the diagnosis

of recurrences [12].

Total knee replacement (TKR) is indicated

in more advanced cases in conjunction with

synovectomy when secondary O.A. changes have

been established. The results are encouraging. In

18 patients followed for a mean of 10, 3 years after

TKR and synovectomy there was one case of

recurrence and three of aseptic loosening without

recurrence [22]. Arthrodesis with synovectomy

was the treatment of choice for advanced case

previously before TKR became an established

successful procedure.

As mentioned before, hip joint is affected

much less by diffuse PVNS. Synovectomy, as it

is generally accepted, is indicated in patients with

preserved articular cartilage. Arthrotomy with

subsequent dislocation of the hip is necessary to

complete maximal synovectomy. Vastel et al

presented 16 patients, mean age 35 and 16 years

follow-up. All had synovectomy and in addition

3 cup arthroplasty, 4 total hip replacement and

1 monopolar replacement. Nine patients needed

repeat surgery, but only one had recurrent syno-

vitis 14 years after treatment with synovectomy

and cup arthroplasty. Secondary osteoarthritis

developed in all 8 patients who had been treated

with synovectomy alone and 4 of them required

total hip arthroplasty within the follow-up period.

They concluded that synovectomy prevents

recurrence of the synovitis, but does not prevent

the development of secondary osteoarthritis [23].

Total hip replacement in diffuse PVNS is indi-

cated when there are advanced O.A. changes.

Gonzalez Della Vale et al reviewed 117 cases

from the literature and presented 7 new cases.

Among the new cases, 4 underwent synovectomy

and primary total hip replacement with no

recurrences detected after an average follow-up

of 13 years. One patient, who underwent

synovectomy, had a recurrence 9 years later,

requiring a total hip replacement. Regarding the

reviewed cases of PVNS of the hip, 53 % did not

have enough information for analysis. Of the

remaining cases 10 had recurrence, 1 in

the arthroplasty group (24 patients) and 9 in the

synovectomy group (26 patients) [24]. Recently

Yoo et al reviewed 8 patients for 8.9 years

following cementless total hip arthroplasty

(THA) combined with synovectomy. None of

the patients had clinical or radiographic evidence

of PVS. Osteolysis occurred in 4 hips and two

revision surgeries were performed [25].

Open surgical treatment is the only treatment

for PV bursitis and tenosynovitis. In the former,

excision of the affected bursa and synovectomy

are the recommended procedures. In the latter,

total resection of the hypertrophic synovium is

indicated (Figs. 9–11). Recurrence is the main

complication. In the diffuse form a rate of recur-

rence of between 30 % and 46 % has been

Fig. 9 Defuse PVNS of the extensor tendons of the

thumb, totally excised
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reported, and in the nodular form of between

27 % and 48 %.

Radiation therapy in PVNS has been used as

adjuvant external beam therapy with no signifi-

cant advantage over surgical synovectomy alone.

Arthroscopic synovectomy with adjuvant low

dose radiotherapy showed recurrence rate 14 %

same as open synovectomy [26]. Possible compli-

cations are reported; joint stiffness, skin reactions,

poor wound healing and possibly sarcomatous

transformation. The results are variable [27–29].

Synovial Chondromatosis

This is a metaplastic disorder involving the syno-

vial membrane of a joint, the tendon sheath or the

bursa, producing nodules of cartilage which are

gradually detached from the synovium becoming

loose. Although rare it presents between the ages

of 20 and 50 years, usually occurring in men [30].

Approximately 70 % of cases involve the knee.

Other areas such as the hip, shoulder, elbow, and

the temporomandibular joint may be affected.

In contrast to PVNS, in 10 % of cases it may be

bilateral [2].

Symptoms

Pain and swelling are the main presenting fea-

tures with occasional locking. They are usually

mild, insidious and chronic until there is limita-

tion of movement of the affected joint.

Radiological Findings

There may be multiple loose bodies, which if

mineralized, can be seen on plain radiographs

particularly in longstanding cases (Fig. 12). In

10 % of the cases loose bodies cannot be identi-

fied on plain radiographs [2]. MRI is of value in

early cases.

Fig. 10 Defuse PVNS of the extensor tendons of the

thumb, totally excised

Fig. 11 Defuse PVNS of the extensor tendons of the

thumb, totally excised

Fig. 12 X-Rays of the knee of a 60 years-old woman with

Synovial Chondromatosis
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Operative Findings

These depend on the stage of the disease. In late

cases on opening the joint, multiple loose bodies are

seen (Fig. 13). The synovium resembles that of PVS

without pigmentation or villi (Fig. 14). The loose

bodies may be of many different sizes (Fig. 15).

Arthroscopic Findings

In early stages, loose bodies may be identified

and can be excised (Fig. 16). No macroscopic

synovial changes are seen in the early cases.

Histology

The synovium in fully developed cases contains

multiple nodules of hyaline cartilage of myxoid

features (Fig. 17a). The cellularity of cartilage

nodules is often increased. The loose bodies

resemble hyaline cartilage (Fig. 17b).

Treatment

Open surgical treatment is indicated in

longstanding cases in which there are multiple

chondromatous loose bodies and the synovium

appears to be proliferative. All loose bodies are

removed and a synovectomy is carried out as

previously described. After operation, the same

regime is followed as for PVS. If there are sec-

ondary symptomatic degenerative changes, TKR

may be required.

Fig. 14 Hypertrophyed synovium with no pigmentation

can be seen

Fig. 15 The excised synovium and loose bodies
Fig. 13 Same patient as Fig. 12. Multiple loose bodies

popping out of the joint on incising the synovium

Fig. 16 Arthroscopic picture in an early case of synovial

chondromatosis
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Arthroscopic treatment is recommended in

early cases in which there are a few loose bodies

without proliferative synovial changes requiring

synovectomy. Synovial chondromata are those

cases in which there is a single cartilaginous

nodule within the synovial membrane. There is

controversy as to whether it exists or reflects

synovial metaplasia.

Synovial chondromatosis of the hip appears in

the literature in a few reports regarding the out-

comes. Schoeniger R. et al reviewed 8 patients

who had joint debridement and total synovectomy

performed through open surgery dislocating the

hip and flip osteotomy of the greater trochanter.

The mean follow-up was 6.5 years. No patient had

recurrence of the disease at follow-up. Finally at

5 and 10 years, 2 patients had developed O.A.

requiring total hip arthroplasty. Even these

2 patients did not show recurrence of the disease

on histologic examination of the synovial mem-

brane. They concluded that synovectomy prevents

recurrence of the disease with no morbidity [31].

Arthroscopic removal of loose bodies has

higher recurrence rate than if it were combined

with arthroscopic synovectomy (p¼ 0.02) [32]. In

5 cases of shoulder arthroscopy, removal of loose

bodies and partial synovectomy, performed due to

synovial chondromatosis, clinical results were

very good, whereas radiological signs of

chondromata were observed in 2 patients [33].

If secondary O.A. develops in conjunction

with synovial chondromatosis total knee or total

hip arthroplasty is required. Ackerman D. et al

from the Mayo Clinic reviewed 11 patients

treated with total knee or total hip arthroplasty

with mean follow-up time after surgery of

10.8 years. Pain and functional scores improved

in all patients. There was only one recurrence of

the disease for the knee and one for the hip group,

25 % and 14 % respectively [34].

Plica Syndrome

Plicae in the knee are some of the normal synovial

structures. They are remnants of the mesenchymal

tissue that occupy the space between the distal

femoral and proximal tibial epiphyses in the

8 weeks-old embryo. Under some circumstances

the incomplete resorption leaves synovial pleats in

most of the knee. Plicae in the knee are classified

based on their anatomical location; the infrapatellar

plica or ligamentum mucosum, the suprapatellar

plica and the medial patellar plica or medial

shelf. Lateral plicae exist but rarely [35]. Dandy

described several variations of the most common

medial plicae [36].

Plicae become pathological when thickening

and fibrosis occurs with subsequent inelasticity

that can lead in snapping over the femoral condyle

causing synovitis, chondral damage and pain [37].

Pain is the most common symptom. Swelling,

pseudo-locking, and a feeling of snapping are com-

mon symptoms as well. Arthroscopy is of value in

diagnosis and the reason for the symptoms may be

attributed to a plica in the absence of other pathol-

ogy such as meniscal lesions, loose bodies etc.

Post-traumatic synovitis after injury to a plica

may cause symptoms and a plica may also cause

recurrent haemarthrosis [38].

a

b

Fig. 17 (a) The synovium in synovial chondromatosis

looks nodular on histology before the top ends become

loose bodies. (b) Histologic picture of a loose body at the

same patient with hyaline cartilage formation
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The treatment of synovial plicae is conserva-

tive in the first instance with administration of

non-steroid anti-inflammatory drugs, isometric

quadriceps and hamstring exercises. If there is no

symptomatic improvement arthroscopic removal

of the plica after inspection of the entire joint is the

treatment of choice [39]. Postoperatively, an

intense programme of physiotherapy is required.

The syndrome may recur and further arthroscopy

may be needed if a new plica forms, which must

be removed. The routinemedial and lateral arthro-

scopic portals are used.

Post-Traumatic Synovitis

This refers to the reaction of the synovial mem-

brane after trauma. It can be at the site of injury to

the synovium or secondary to an associated injury

to ligament or bone. Immediately after the injury

local haemorrhage or rupture of the synovial

membranemay be distinguished arthroscopically.

Haematoma at the insertion of a ligament gives

the suspicion or rupture. If trauma to the synovium

is longstanding the reaction is generalized. The

knee is the most commonly affected joint.

Immediately after injury parts of the trauma-

tized synovium may protrude inside the joint and

if devascularized may become loose and cause

locking. Subsynovial haematoma, hydrarthrosis

and haemarthrosis may resolve with the passage

of time whereas deposits of haemosiderin may

continue for many months and be mistaken for

PVS. They differ, however, in that the changes in

post-traumatic synovitis are superficial. In case of

recurrent haemarthrosis a thick plica-like appear-

ance of the synovium can be seen either

arthroscopically or histologically. Chronic syno-

vial tears may become fibrotic and lead to

arthrofibrosis and stiffness.

The indication for surgery is severe mechani-

cal type of pain after injury non-responding to

3 months of conservative treatment [40]. In pri-

mary synovial injuries arthroscopy is of value

for removal of pieces of the injured synovium

and for washing-out the joint to avoid synovial

inflammation. Arthroscopy is decided after MRI

exclusion of other internal disorders of the joint.

The sensitivity, specificity and accuracy of MR

imaging compared to arthroscopy is 88 %, 95 %

and 95 % respectively [41]. In late cases arthros-

copy can be difficult because of lack of space for

expansion of the joint, and several portals may be

needed.

Haemophilic Synovitis

Haemophilia is a sex-linked inherited disorder,

transmitted as a recessive Mendelian trait. It is

expressed by males and transmitted by females,

who are not affected. One of the main presenting

symptoms is repeated haemarthroses due to lack

of a clotting factor. Successive haemorrhages

cause proliferation of the synovial membrane,

reactive inflammation and eventually destructive

changes in the joint.

The initial symptoms are pain, heamarthrosis

and impaired function. The knee is the most com-

monly involved joint. Repeated haemarthroses

cause stiffness due to initially reactive synovitis

and subsequently to arthrofibrosis. Contractures

of the knee or other affected joints usually

appear as the condition progresses and the devel-

opment of secondary degenerative changes is

inevitable.

Initially, radiographs are normal. Gradually,

due to disuse, bone atrophy becomes evident and

later there are secondary degenerative changes.

MRI may show hypertrophy of the synovium

as in PVNS. Histologically the synovial villi are

plump and matted together. The cells of the syno-

vial lining contain haemosiderin and are mostly

macrophages [42].

Open synovectomy is the established surgical

procedure after initial conservative treatment

with the administration of the missing clotting

factor, immobilisation and physiotherapy. Radio-

active synovectomy is indicated in patients who

have inhibitors to the clotting factor, immune

deficiency or advance hepatitis [43, 44].

Arthroscopic synovectomy offers many

advantages, since the disease is not proliferative,

and is preferable to an open procedure in

order to avoid postoperative haemorrhage and

fibrosis. Synovectomy, by either method, does
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not arrest the development of degenerative

changes [45].

With the availability of activated recombinant

factorVIII the possibility of total joint arthroplasty

was expanded in haemophilic patients with

inhibitors [46]. Total hip and knee replacement

in post-haemophilic degenerative arthritis have

encouraging results [47, 48]. Latest techniques of

continuous infusion of clotting factor have signif-

icantly helped to reduce the complication rates

and have achieved results which match to those

of the non haemophilic population undergoing

arthroplasties [49].

Synovial Lipoma

A lipoma very rarely rises from the synovial mem-

brane [2, 50]. Clinically it can cause locking,

swelling, mass effect and synovitis. In rare cases,

concerning the knee, it can displace the patella due

to the mass-effect [51]. A lipoma also may arise

from tendon sheaths of the hand. When found in

the knee it should not be mistaken for hyperplasia

of Hoffa’s fat pad. Histologically, it consists of

adipose tissue and is identical to those found else-

where. Arthroscopic excision is recommended.

Synovial Haemangioma

This is another rare lesion affecting the knee,

elbow and tendon sheaths. It may be either

localised or diffuse. The symptoms in the

localised form consist of pain, swelling and

occasionally locking. In the diffuse form it

can cause a haemarthroses and even destruction

of the joint [52]. Histologically, it may be

capillary or mixed type (capillary and cavernous

haemangioma) [2]. According to Campanacci

[31] the diffuse form may be confused with

PVNS if there are repeated haemarthroses. The

two conditions can be distinguished histologi-

cally. MRI is recommended. Arthroscopic treat-

ment should be used for the localised form

whereas open synovectomy is needed for the

diffuse type [53, 54].

Synovial Sarcoma

Synovial sarcoma is a tumour the cells of which

resemble those of normal synovium. It accounts

for 5–10% of soft-tissue tumours. It is usually

located in par-articular or extra-articular tissues;

5–10% are intra-articular. The knee is the most

commonly-affected joint [31].

The tumour grows slowly accompanied by

pain and tenderness. On palpation a deeply

located round or lobulated mass can be identified

or in rare cases it may present as chronic synovitis

or an internal derangement.

Radiography shows calcification or ossification

within the tumour in 25% of cases. On CT orMRI,

the tumour appears inhomogeneous. T2-weighted

images show intermediate and high- intensity sig-

nals. Histologically the tumour consists of epithe-

lial-like and fibroblast-like cells [31].

Arthroscopy has a limited indication and only

in rare cases in which the tumour is intra-articular.

It is used only for diagnostic biopsy. Wide exci-

sion gives results similar to those of amputation

with a survival at 5 years of 25–60 % depending

on the stage of the tumour [55].

Foreign-Body Synovitis

This condition is identified as a result ofwearmainly

in joint replacement. The synovium reacts to wear

particles by an inflammatory mechanism with cen-

tral necrotic hypertrophic synovium infiltrated by

various cells. Eventually, the implant becomes

loose and revision is necessary (Figs. 18–20).

Tuberculous Synovitis

The condition was common before the

pasteurisation of milk. Nowadays, it is seen in

old cases of pulmonary tuberculosis which has

been either untreated or incompletely managed or

in immuno-suppressed patients. Synovial joints,

tendon sheaths or bursae can be affected as

a manifestation of the tertiary stage of the disease

or in post-primary re-infection.
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The condition can affect the spine in 25–40 %

of cases, the hip in 25 % and the knee in

20 % [42].

The presenting symptoms are pain which is

usually mild, effusion, synovial or peri-articular

thickening, local mild heat but not redness (as in

non-specific infections), limitation of movement,

muscle spasm and eventually atrophy of the

muscles and contractures with inability to walk if

the hip, knee or ankle are affected. In untreated

cases cold abscesses with chronic sinuses may

develop.

The radiological findings in the early stages

are demineralisation of the joint resembling tran-

sient osteoporosis, bony erosions in late cases and

subluxation if a synovial joint is affected

(Fig. 21a, b).

MRI, echo studies and CT may show synovial

hypertrophy and bony erosions or atrophy. A bone

scan may show increased uptake. The ESR and the

level of C-reactive protein are increased. The

tuberculin test is of value although if negative it

does not exclude tuberculosis. PCR examination of

the joint fluid can confirm the diagnosis. Nowa-

days, guinea-pig inoculation is not used because of

the delay in obtaining the result. Acid-fast bacilli

may not always be observed under microscopy.

Arthroscopy is of value at the onset of the dis-

ease when it has not eroded the bone and the diag-

nosis has not been established. Biopsy will indicate

villous proliferation in the synovial membrane and

infiltration by epithelial-like cells, Langhans-type

giant cells and lymphocytes (Fig. 22).

Fig. 19 Foreign particle inflammatory reaction with infil-

tration by macrophages and histiocytes around the plastic

particle (same patient)

Fig. 20 After revision surgery (same patient)

Fig. 18 Loose Charnley total hip replacement in 82

years-old patient on the left side, after 18 years
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Open synovectomy may be performed in the

early stages in order to prevent the progress of the

disease locally. If this happens, the patient can

undergo joint replacement at a later stage and

age. This is combined with anti-TB drugs for

the appropriate time (Fig. 23).

In late cases open surgery is the only treatment

for removal of all infected synovium, bursae or

a b

Fig. 21 (a, b) The X-rays of a neglected case of tuberculosis of the right knee with bone erosions and subluxation

Fig. 22 Microscopic view

of the previous patient,

showing Langhans-type

cells with infiltration of the

synovium by epithelial like

cells and lymphocytes
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cysts with curettage of bony erosions and even-

tually arthrodesis (Fig. 24).

Rheumatoid Arthritis Synovitis

The aetiology of this chronic systemic inflamma-

tory disease is multi-factorial with genetic dispo-

sition and immunological reactions leading to

generation of cytokines due to an immune system

defect and inflammatory reaction of the synovial

membrane. There is a predilection for the

involvement of joints.

The arthritis is initiated by non-suppurative

inflammation of the synovial membrane. This

produces an effusion and synovial hypertrophy

extends to the margin of the articular cartilage

creating the so-called pannus which gradually

erodes bone and ligaments leading to distortion

of the joint. Extra-articular manifestations are

characteristic such as rheumatoid nodules, arter-

itis, scleritis, pericarditis and splenomegaly.

Swelling, heat, pain, morning stiffness

and deformities are the usual symptoms.

Women are twice as often affected as men.

There are also musculo-skeletal, haematological,

lymphatic, pulmonary, cardiovascular, immuno-

logical and neurological manifestations.

Laboratory tests show anaemia to some extend

depending on the stage of the disease and a raised

ESR. Rheumatoid factor is found in 80 % (non

specific) of the cases and ANA is present in

20–30%. Anti-CCP antibodies are also found
Fig. 24 Post-operative X-ray of the performed arthrode-

sis of the knee

Fig. 23 Fifty years-old patient with bilateral avascular

necrosis of both hips following bone marrow transplanta-

tion for acute lymphocytic leukemia. The right hip was

complicated by tuberculosis. Reconstruction of the right

hip was undertaken in a two-stage procedure using allo-

graft, cage and cemented acetabulum. Six years post-op

X-ray

Fig. 25 Synovium in rheumatoid arthritis infiltrated by

plasma cells, lymphocytes and macrophages
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with specificity of 95 % and in combination with

RF of almost 100 %.

Histological examination shows that the

synovium is infiltrated by lymphocytes, plasma

cells and macrophages. There is hyperplasia of

the synovial cells (Fig. 25).

Radiographs do not show specific indications

of the disease, but in early stages some osteoporo-

sis may be seen as in the early stages of other

inflammatory conditions. As the process of the

disease continues there is marginal erosion of

bone leading to joint destruction and secondary

osteoarthritis. In the early stages the arthritis is

atrophic andMRI andCT findings are not specific.

Medication to control inflammation includes

disease modifying anti-rheumatic drugs, bio-

logics, NSAID’s, including COX-2 inhibitors,

and corticosteroids.

If the joint does not respond to the selected

drugs, synovectomy may be necessary. It is gen-

erally agreed in multi-centred studies that early

synovectomy in the first 6 months can prevent or

extend the time of appearance of bony erosions,

although this remains a matter of debate and there

may be no long-term benefit.

Open synovectomy of the knee as described in

the section on Pigmented Villonodular Synovitis

(PVNS) is a well-accepted procedure for rheuma-

toid arthritis, and it may be used in other joints

such as the elbow, wrist or MCP and PIPJs. Open

surgical synovectomy is the treatment of choice

providing that there are no erosions of the artic-

ular cartilage. Post-operative physiotherapy is

important to maintain the function of the joint.

Arthroscopic synovectomy has been intro-

duced in recent years and seems to give better

early results with regard rehabilitation and mobil-

ity of the joint. A disadvantage of the technique is

that hypertrophied synovium may impede the

view of the joint. Multiple portals may be

used [56]. The operating time is extended [57]

and care must be taken to remove as much of the

synovium without damaging ligaments and other

structures. It is not recommended to remove

synovium from the popliteal space because of

the possible damage to the vessels and nerves in

the popliteal fossa [58]. According to other

authors and as it was mentioned in the Pigmented

Villonodular Synovitis (PVNS) section, this

method is technically demanding and requires

posterior portals and 70� scopes [20]. There are

no long-term results available for arthroscopic

synovectomy. The short-term results are compat-

ible with those of open synovectomy. In a recent

comparative study (13 years follow-up) in

53 patients and 58 rheumatoid elbows, of which

23 had been selected to be treated by arthroscopic

synovectomy (group 1) and another 23 by open

synovectomy (group 2). 11 of the 23 elbows of

group 1 and 16 of the 23 elbows of group 2 were

mildly or not painful at latest follow up examina-

tion and also there was no significant difference

in the overall clinical results with both methods

used. Open synovectomy provides persistent

improvement in pain relief and function, pro-

vided that pre-operative flexion is � than

90 degrees. If patients have pre-operative

stiffness they have higher risk of post-operative

stiffness with open surgery. Recurrent synovitis

was noticed in 21% in the arthroscopic group and

10 % in the open group. Fibrous ankylosis is

contra-indication for arthroscopy [59]. Although

a real joint-preserving effect has not been

demonstrated, pain reduction and improvement

of joint function recommend arthroscopic

synovectomy as a substantial treatment option

as described [60]. Open synovectomy of the hip

gives 85 % improvement of function and 94 %

survival rate with 4 years mean follow-up. In 65

hip synovectomies (nine required dislocation),

five hips required total hip arthroplasty during

follow up. None showed avascular necrosis [61].

After some years the joint will become eroded

and unstable with secondary osteoarthritis and

replacement is necessary. The results of total

hip and total knee arthroplasties differ from oste-

oarthritis, due to younger age, osteoporosis and

risk factors. In a recent study, the overall infec-

tion rate was 3.7 % in 657 hip and knee replace-

ments (follow-up 4.3 +/� 2.4 years) [62].
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