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ARTHRI TI S ASSOCI ATED W I TH SYSTEMI C DI SEASE
Arthropathy of Acrom egaly
Acromegaly is the result  of excessive production of growth horm one by an adenoma in the anterior 
pituitary gland (Chap. 333) . Middle-aged persons are m ost  often affected. The excessive secret ion of 
growth hormone along with insulin- like growth factor I  st imulates proliferat ion of cart ilage, periart icular 
connective t issue, and bone, result ing in several m usculoskeletal abnormalit ies, including osteoarthrit is,  
back pain, muscle weakness, and carpal tunnel syndrome.

An arthropathy resem bling osteoarthrit is is a com mon feature, affect ing most often the knees, 
shoulders, hips, and hands. Single or m ult iple joints m ay be affected. The overgrowth of cart ilage 
init ially  produces widening of the joint  space. The newly synthesized cart ilage is not  developed in an 
organized m anner, making it  suscept ible to fissuring, ulcerat ion, and dest ruct ion. Ligamental laxity of 
the joint result ing from the growth of connect ive t issue also cont ributes to the development  of 
osteoarthrit is.  With breakdown and loss of cart ilage, the joint space narrows, and subchondral sclerosis 
and osteophytes appear on radiographs. Joint  exam inat ion reveals m arked crepitus and hypermobilit y.  
Joint  fluid is noninflam matory. Calcium pyrophosphate dihydrate crystals are found in the cart ilage in 
som e cases of acromegaly arthropathy and, when shed into the joint,  can produce at tacks of 
pseudogout . Chondrocalcinosis m ay also be observed radiographically. Approxim ately half of the 
pat ients with acromegaly experience back pain, which is predominant ly  lumbosacral. Hypermobilit y of 
the spine m ay be a cont ribut ing factor in back pain. Radiograph of the spine shows norm al or increased 
intervertebral disk spaces, hypert rophic anterior osteophytes, and ligam ental calcificat ion. These 
changes are similar to those observed in pat ients with diffuse idiopathic skeletal hyperostosis. Dorsal 
kyphosis in conjunct ion with elongat ion of the r ibs contributes to the developm ent of the barrel chest 
seen in acrom egalic pat ients. The hands and feet  becom e enlarged owing to soft  t issue proliferat ion. 
The f ingers are thickened and have spadelike distal tufts. One- third of pat ients have a thickened heel 
pad. Approximately 25%  of patients have Raynaud's phenom enon.

Carpal tunnel syndrom e occurs in about  half of pat ients. The median nerve is compressed by the 
excessive growth of connect ive t issue in the carpal tunnel.  The m edian nerve also becom es enlarged. 
Pat ients with acrom egaly also develop proxim al muscle weakness, which is thought  to be caused by the 
effect of growth hormone on muscle. Results of m uscle enzym e assays and electrom yography are 
norm al. Muscle biopsy specimens show muscle fibers of varying size and no inflamm atory changes.

Arthropathy of Hem ochrom atosis
Hem ochromatosis is a disorder of iron storage. Excessive amounts of iron are absorbed from the 
intest ine, leading to iron deposit ion in parenchym al cells, which results in t issue damage and 
im pairment  of organ funct ion (Chap. 351) . Symptom s of hemochromatosis usually begin between the 
ages of 40 and 60 but can occur earlier.  Arthrit is,  which occurs in 20–40%  of pat ients, usually begins 
after the age of 50 and m ay be the first clinical feature of hem ochromatosis. The arthropathy is an 
osteoarthrit is- like disorder affect ing the small joints of the hands, followed later by larger joints such as 
knees, ankles, shoulders, and hips. The second and third metacarpophalangeal joints of both hands are 
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often the first  joints affected;  they can provide an important clue to the possibilit y of hemochromatosis. 
Pat ients experience st iffness and pain. Morning st iffness usually lasts less than half an hour. The 
affected joints are enlarged and mildly tender. Synovial t issue is not  appreciably increased. Radiographs 
show irregular narrowing of the joint  space, subchondral sclerosis, and subchondral cysts. There is 
juxtaart icular proliferat ion of bone, with frequent  hooklike osteophytes. The synovial fluid is 
noninflam matory. The synovium  shows m ild to m oderate proliferat ion of lining cells, fibrosis, and a low 
num ber of inflamm atory cells, which are m ononuclear. I n approxim ately half of pat ients, there is 
ev idence of calcium  pyrophosphate deposit ion disease (CPPD), and pat ients may experience episodes of 
pseudogout . I ron can be demonst rated in the lining cells of the synovium and also in chondrocytes.

I ron m ay damage the art icular cart ilage in several ways. I ron catalyzes superoxide-dependent  lipid 
peroxidat ion, which m ay play a role in joint  dam age. I n anim al models, ferr ic iron has been shown to 
interfere with collagen format ion. I ron has also been shown to increase the release of lysosom al 
enzymes from  cells in the synovial m embrane. I ron may also play a role in the developm ent of 
chondrocalcinosis. I ron inhibits synovial t issue pyrophosphatase in v it ro and, therefore, m ay inhibit  
pyrophosphatase in vivo, result ing in chondrocalcinosis. I ron in synovial cells may also inhibit  the 
clearance of calcium pyrophosphate from  the joint.

ARTHROPATHY OF HEMOCHROMATOSI S: TREATMENT
The t reatment  of hem ochromatosis is repeated phlebotom y. Unfortunately, this t reatm ent has lit t le 
effect on the arthrit is,  which, along with chondrocalcinosis, usually continues to progress. Treatm ent  of 
the arthrit is consists of administ rat ion of acetam inophen and nonsteroidal ant i- inflam matory drugs 
(NSAI Ds) . Acute pseudogout at tacks are treated with higher doses of an NSAI D or a short  course of 
glucocort icoids. Placement  of a hip or knee prosthesis has been successful in advanced disease.

Hem ophilic Ar thropat hy
Hem ophilia is a sex- linked recessive genetic disorder characterized by the absence or deficiency of 
factor VI I I  (hem ophilia A, or classic hem ophilia)  or factor I X (hemophilia B, or Christmas disease)  
(Chap. 110) . Hemophilia A is by far the more comm on type, constitut ing 85%  of cases. Spontaneous 
hem arthrosis is a comm on problem with both types of hem ophilia and can lead to a chronic deforming 
ar thrit is.  The frequency and severity of hemarthrosis are related to the degree of clott ing factor 
deficiency. Hem arthrosis is not  comm on in other inherited disorders of coagulat ion, such as von 
Willebrand disease or factor V deficiency.

Hem arthrosis becom es evident  after 1 year of age, when the child begins to walk and run. I n order of 
frequency, the joints m ost  com monly affected are the knees, ankles, elbows, shoulders, and hips. Small 
joints of the hands and feet  are occasionally involved.

I n the init ial stage of arthropathy, hem arthrosis produces a warm, tensely swollen, and painful joint.  
The pat ient  holds the affected joint  in f lex ion and guards against  any movem ent . Blood in the joint  
rem ains liquid because of the absence of int r insic clot t ing factors and the absence of t issue 
throm boplast in in the synovium . The blood in the joint space is resorbed over a period of a week or 
longer, depending on the size of the hem arthrosis. Joint funct ion usually returns to normal or baseline 
in about 2 weeks.

Recurrent  hemarthrosis leads to the developm ent  of a chronic arthrit is.  The involved joints rem ain 
swollen, and flexion deformit ies develop. I n the later stages of arthropathy, joint  m otion is rest r icted 
and funct ion is severely limited. Joint ankylosis, subluxat ion, and laxity are features of end-stage 
disease.
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Bleeding into m uscle and soft t issue also causes musculoskeletal disorders. When bleeding into the 
iliopsoas muscle occurs, the hip is held in flexion because of the pain, result ing in a hip f lexion 
cont racture. Rotat ion of the hip is preserved, which dist inguishes this problem from int raart icular 
hem orrhage. Expansion of the hem atoma m ay place pressure on the femoral nerve, result ing in a 
fem oral neuropathy. Another problem is shortening of the heel cord secondary to bleeding into the 
gast rocnemius. Hemorrhage into a closed com partm ent  space, such as the volar com partm ent  in the 
forearm, can result  in m uscle necrosis, neuropathy, and flex ion deform it ies of the wrist  and fingers. 
When bleeding involves periosteum or bone, a pseudotumor form s. These occur distal to the elbows or 
knees in children and im prove with t reatm ent  of the hem ophilia. Surgical removal is indicated if the 
pseudotumor cont inues to enlarge. I n adults, they occur in the fem ur and pelv is and are usually 
refractory to t reatment . When bleeding occurs in muscle, cysts m ay develop within the muscle. Needle 
aspirat ion of a cyst  is cont raindicated because it  can induce bleeding.

Sept ic arthrit is can occur in hem ophilia and is difficult  at  t im es to dist inguish from  acute hem arthrosis 
on physical exam inat ion. Whenever there is suspicion of an infected joint , the joint  should be aspirated 
im mediately, the fluid cultured, and the patient started on ant ibiot ics that  provide broad coverage unt il 
the results of the culture are known. The pat ient should be infused with the deficient  clott ing factor 
before the joint  is tapped to decrease the r isk of further bleeding.

Radiographs of joints ref lect the stage of disease. I n early stages there is only capsule distent ion;  later, 
juxtaart icular osteopenia, m arginal erosions, and subchondral cysts develop. I n late disease, the joint  
space is narrowed and there is bony overgrowth. The changes are sim ilar to those observed in 
osteoarthrit is.  Unique features of hemophilic arthropathy are widening of the femoral intercondylar 
notch, enlargement  of the proxim al radius, and squaring of the distal end of the patella.

Recurrent  hemarthrosis produces synovial hyperplasia and hypert rophy. A pannus covers the cart ilage. 
Cart ilage is dam aged by collagenase and other degradat ive enzymes released by mononuclear cells in 
the overlying synovium. Hemosiderin is found in synovial lining cells, the subsynovium , and 
chondrocytes and m ay also play a role in cart ilage dest ruct ion.

HEMARTHROSI S: TREATMENT
The t reatment  of hem arthrosis is init iated with the imm ediate infusion of factor VI I I  or I X at  the f irst  
sign of joint  or muscle hemorrhage. The pat ient  is placed at  bed rest,  with the involved joint  in as m uch 
extension as the pat ient  can tolerate. Analgesic doses of an NSAI D and local icing m ay help with the 
pain. NSAI Ds can be given safely for short  periods even though they have a stabilizing effect  on 
platelets. Studies have shown no signif icant abnormalit ies in platelet  funct ion or bleeding t ime in 
hem ophiliacs receiving ibuprofen. The cyclooxygenase-2 inhibitors do not  interfere with platelet  funct ion 
and can be safely given for pain where their use is felt  to be safe and indicated based upon the r isks 
versus benefits. Synovectomy, open or arthroscopic, m ay be indicated in pat ients with chronic synovial 
proliferat ion and recurrent  hemarthrosis. Hypertrophied synovium is very vascular and subject  to 
bleeding. Both types of synovectom y reduce the num ber of hemarthroses and slow the 
roentgenographic progression of hemophilic arthropathy. Open surgical synovectom y, however, is 
associated with som e loss of range of mot ion. Radiosynovectom y with either yt tr ium  90 silicate or 
phosphorus 31 colloid also has been effect ive and m ay be a useful alternative when surgical 
synovectomy is not  pract ical.  Total joint  replacem ent  is indicated for severe joint  dest ruct ion and 
incapacitat ing pain. Because of the young age of hemophilic patients, total- joint prostheses may need 
to be replaced more than once during their lives.

Arthropathies Associated w ith Hem oglobinopat hies
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SI CKLE CELL DI SEASE
Sickle cell disease (Chap. 99)  is associated with several m usculoskeletal abnorm alit ies (Table 330-1) . 
Children under the age of 5 m ay develop diffuse swelling, tenderness, and warmth of the hands and 
feet  last ing from  1 to 3 weeks. The condit ion, referred to as sickle cell dactylit is or  hand- foot syndrom e,  
has also been observed in sickle cell disease and sickle cell thalassemia. Dactylit is is believed to result  
from infarct ion of the bone m arrow and cort ical bone leading to periost it is and soft  t issue swelling. 
Radiographs show periosteal elevation, subperiosteal new bone form at ion, and areas of radiolucency 
and increased density involving the m etacarpals, metatarsals, and proxim al phalanges. These bone 
changes disappear after several months. The syndrome leaves lit t le or no residual damage. Because 
hem atopoiesis ceases in the small bones of hands and feet  with age, the syndrom e is rarely seen after 
age 4 or 5 and does not  occur in adults. 

Sick le cell cr isis is often associated with periart icular pain and joint  effusions. The joint  and periart icular 
area are warm and tender. Knees and elbows are most often affected, but other joints can be involved. 
Joint  effusions are noninflammatory, with white cell counts < 1000/ L;  m ononuclear cells predom inate. 
There have been a few reports of sterile inflamm atory effusion with high cell counts consist ing of most ly  
polymorphonuclear white cells. Synovial biopsies have shown mild lining cell proliferat ion and 
microvascular thrombosis. Scint igraphic studies have shown decreased marrow uptake adjacent  to the 
involved joint . The joint effusion and periart icular pain are considered to be the result  of ischemia and 
infarct ion of the synovium and adjacent  bone and bone m arrow. The t reatment  is that  for sickle cell 
cr isis (Chap. 99) .

Pat ients with sickle cell disease may also develop osteom yelit is,  which comm only involves the long 
tubular bones ( Chap. 120) . These patients are part icularly suscept ible to bacterial infect ions, especially  
Salm onella infect ions, which are found in m ore than half of cases. The most comm on isolate is S .  
t yphim urium  (Chap. 146) . Radiographs of the involved site show periosteal elevation init ially,  followed 
by disrupt ion of the cortex. Treatm ent of the infect ion results in healing of the bone lesion. Sick le cell 
disease is also associated with bone infarct ion result ing from thrombosis secondary to the sick ling of red 
cells. Bone infarct ion also occurs in hem oglobin sickle cell disease and sickle cell thalassemia (Chap. 
99) . The bone pain in sickle cell cr isis is due to bone and bone marrow infarct ion. I n children, infarct ion 
of the epiphyseal growth plate interferes with norm al growth of the affected ext rem ity. 
Radiographically, infarct ion of the bone cortex results in periosteal elevat ion and irregular thickening of 
the bone cortex. I nfarct ion in the bone marrow leads to lysis, fibrosis, and new bone form at ion.

Avascular necrosis of the head of the femur is seen in ~ 5%  of pat ients. I t  also occurs in the hum eral 
head and less com monly in the distal femur, t ibial condyles, distal radius, vertebral bodies, and other 
juxtaart icular sites. The mechanism for avascular necrosis is most  likely the sam e as for bone infarct ion. 
Subchondral hemorrhage m ay play a role in the deteriorat ion of art icular cart ilage. I rregularity  of the 
fem oral head or of other bone surfaces affected by avascular necrosis eventually results in degenerat ive 
joint disease. Radiograph of the affected joint  may show patchy radiolucency and density followed by 
flat tening of the bone. MRI  is a sensit ive technique for detect ing early avascular necrosis as well as 

Table 3 3 0 - 1  Musculoskeletal Abnorm alit ies in Sickle Cell Disease

Sickle cell dactylit is Avascular necrosis

Joint  effusions in sickle cell cr ises Bone changes secondary to m arrow hyperplasia

I nfarct ion of bone Sept ic arthrit is

I nfarct ion of bone m arrow Gouty arthrit is
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bone infarct ion elsewhere. Total hip replacem ent  and placement  of prostheses in other joints may 
im prove funct ion and relieve pain in those pat ients with severe joint dest ruct ion.

Sept ic arthrit is is occasionally encountered in sickle cell disease (Chap. 328) . Mult iple joints may be 
infected. Joint  infect ion may result  from  hematogenous spread or from  spread of cont iguous 
osteom yelit is.  Microorganisms ident ified include Staphylococcus aureus,  Streptococcus,  Escherichia coli ,  
and Salm onella. The latter is not  seen as frequent ly  in sept ic arthrit is as it  is in osteomyelit is.  Acute 
gouty arthrit is is uncomm on in sickle cell disease, even though 40%  of pat ients are hyperurem ic. 
Hyperuricemia is due to overproduct ion of uric acid secondary to increased red cell turnover. Attacks 
may be polyart icular.

The bone marrow hyperplasia in sickle cell disease results in widening of the medullary cavit ies, 
thinning of the cort ices, and coarse t rabeculat ions and cent ral cupping of the vertebral bodies. These 
changes are also seen to a lesser degree in hem oglobin sickle cell disease and sickle cell thalassemia. I n 
norm al individuals, red m arrow is located most ly in the axial skeletal,  but  in sickle cell disease, red 
marrow is found in the bones of the ext remit ies and even in the tarsal and carpal bones. Vertebral 
com pression m ay lead to dorsal kyphosis, and softening of the bone in the acetabulum m ay result  in 
prot rusio acetabuli.

THALASSEMI A
-Thalassemia is a congenital disorder of hem oglobin synthesis characterized by im paired production of 
 chains (Chap. 99) . Bone and joint  abnorm alit ies occur in - thalassem ia, being most comm on in the 

major and intermedia groups. In one study, ~ 50%  of patients with - thalassem ia had evidence of 
symm etric ankle arthropathy, characterized by a dull aching pain aggravated by weight  bearing. The 
onset  was m ost  often in the second or third decade of life. The degree of ankle pain in these pat ients 
varied. Some pat ients experienced self- lim ited ankle pain, which occurred only after st renuous physical 
act ivity  and lasted several days to weeks. Other pat ients had chronic ankle pain, which became worse 
with walking. Sym ptoms eventually abated in a few pat ients. Compression of the ankle, calcaneus, or 
forefoot  was painful in some patients. Synovial fluid from two patients was noninf lam matory. 
Radiographs of ankle showed osteopenia, widened m edullary spaces, thin cort ices, and coarse 
t rabeculat ions. These findings were largely the result  of bone m arrow expansion. The joint  space was 
preserved. Specim ens of bone from  three pat ients revealed osteom alacia, osteopenia, and 
microfractures. I ncreased osteoblasts as well as increased foci of bone resorpt ion were present  on the 
bone surface. I ron staining was found in the bone t rabeculae, in osteoid, and in the cem ent  line. 
Synovium showed hyperplasia of lining cells, which contained deposits of hemosiderin. This arthropathy 
was considered to be related to the underlying bone pathology. The role of iron overload or abnorm al 
bone m etabolism in the pathogenesis of this arthropathy is not  known. The arthropathy was treated 
with analgesics and splints. Pat ients were also t ransfused to decrease hem atopoiesis and bone m arrow 
expansion.

Pat ients with - thalassemia m ajor and intermedia also have involvem ent  of other joints, including the 
knees, hips, and shoulders. Acquired hem ochrom atosis with arthropathy has been described in a pat ient  
with thalassemia. Gouty arthrit is and sept ic arthrit is can occur. Avascular necrosis is not  a feature of 
thalassem ia because there is no sickling of red cells leading to thrombosis and infarct ion.

-Thalassemia m inor ( trait )  is also associated with joint  m anifestat ions. Chronic seronegat ive 
oligoarthrit is affect ing predom inant ly  ankles, wrists, and elbows has been described. These pat ients had 
mild persistent  synovit is without  large effusions. Joint erosions were not seen. Recurrent  episodes of an 
acute asym metric arthrit is have also been reported;  episodes last  less than a week and may affect  
knees, ankles, shoulders, elbows, wrists, and metacarpal phalangeal joints. The m echanism for this 
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ar thropathy is unknown. Treatment  with nonsteroidal drugs was not  part icularly effect ive.

Musculoskeleta l Disorders Associated w ith Hyperlipidem ia
(See also Chap. 350)  Musculoskeletal manifestat ions m ay be the first  indicat ion of a hereditary disorder 
of lipoprotein m etabolism. Pat ients with fam ilial hypercholesterolemia (previously referred to as t ype I I  
hyperlipoproteinemia)  m ay have recurrent  m igratory polyarthrit is involving knees and other large 
peripheral joints and, to a lesser degree, peripheral sm all joints. I n a few patients, the arthrit is is 
monart icular. Fever m ay accompany the arthrit is.  Pain ranges from moderate to very severe to 
incapacitat ing. The involved joints can be warm, erythematous, swollen, and tender. Arthrit is usually 
has a sudden onset , lasts from a few days to 2 weeks, and does not  cause joint  damage. Episodes m ay 
suggest  acute gout  at tacks. Several at tacks occur per year. Synovial fluid from  involved joints is not  
inflamm atory and contains few white cells and no crystals. Joint  involvem ent may actually represent 
inflamm atory periarthrit is or peritendinit is and not  int raart icular disease. The recurrent , transient nature 
of the arthrit is m ay suggest  rheum at ic fever, especially  since pat ients with hyperlipoproteinemia have 
an elevated erythrocyte sedim entat ion rate and a falsely elevated ant ist reptolysin O t iter.  Pat ients may 
also experience Achilles tendinit is,  which can be very painful. At tacks of tendinit is com e on gradually 
and last  only a few days. Fever is not  present . Pat ients may be asym ptom at ic between at tacks. During 
an at tack the Achilles tendon is warm, erythematous, swollen, and tender to palpat ion. Achilles 
tendinit is and other joint manifestat ions often precede the appearance of xanthomas and m ay be the 
first  clinical indicat ion of hyperlipoproteinem ia. At tacks of tendinit is may occur following treatment with 
a lipid- lowering drug. Pat ients can also have tendinous xanthom as in the Achilles, patellar,  and extensor 
tendons of the hands and feet . Xanthom as have also been reported in the peroneal tendon, the plantar 
aponeurosis, and the periosteum  overlying the distal t ibia. These xanthom as are located within tendon 
fibers. Tuberous xanthomas are soft  subcutaneous masses located over the extensor surfaces of the 
elbows, knees, and hands, as well as on the but tocks. They appear in childhood in hom ozygous pat ients 
and after the age of 30 in heterozygous patients. Pat ients with elevated plasm a levels of very low-
density lipoprotein (VLDL)  and t r iglyceride (previously referred to as t ype I V hyperlipoproteinemia)  m ay 
also have a mild inflamm atory arthrit is affect ing large and sm all peripheral joints, usually  in an 
asym metric pat tern with only a few joints involved at  a t ime. The onset  of arthrit is is usually  in middle 
age. Arthrit is m ay be persistent  or recurrent , with episodes last ing a few days to weeks. Joint  pain is 
severe in som e pat ients. Patients m ay experience m orning st iffness. Joint tenderness and periart icular 
hyperesthesia may also be present , as may synovial thickening. Joint  fluid is usually  noninflamm atory 
and without  crystals but  m ay have increased white blood cell counts with predominant ly  mononuclear 
cells. The fluid is occasionally lactescent . Radiographs m ay show juxtaart icular osteopenia and cyst ic 
lesions. Large bone cysts have been noted in a few pat ients. Xanthom a and bone cysts are also 
observed in other lipoprotein disorders. The pathogenesis of arthrit is in pat ients with fam ilial 
hypercholesterolem ia or with elevated levels of VLDL and t r iglyceride is not  well understood. Salicylates, 
other NSAI Ds, or analgesics usually provide relief of sym ptoms. Clinical im provem ent  may also occur in 
pat ients t reated with lipid- lowering agents;  however, pat ients treated with an HMG-CoA reductase 
inhibitor m ay experience m yalgias, and a few pat ients may develop polymyosit is or even 
rhabdomyolysis. Myosit is has also been reported with the use of niacin (Chap. 384) .

Deceased. A cont ributor to HPIM since the 11th edit ion, Dr. Gilliland passed away on February 17, 
2007.

OTHER ARTHRI TI DES
Neuropat hic Joint  D isease
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Neuropathic joint  disease (Charcot 's joint )  is a progressive dest ruct ive arthrit is associated with loss of 
pain sensat ion, propriocept ion, or both. In addit ion, normal m uscular reflexes that modulate joint  
movement  are decreased. Without  these protect ive m echanism s, joints are subjected to repeated 
t rauma, result ing in progressive cart ilage and bone dam age. Neuropathic arthropathy was f irst  
described by Jean-Mart in Charcot in 1868 in pat ients with tabes dorsalis. The term Charcot  joint  is 
com monly used interchangeably with neuropathic joint . Today, diabetes mellitus is the most frequent  
cause of neuropathic joint disease (Fig. 330-1) . A variety of other disorders are associated with 
neuropathic arthrit is including leprosy, yaws, syringomyelia, m eningom yelocele, congenital indifference 
to pain, peroneal muscular at rophy (Charcot -Marie-Tooth disease) , and am yloidosis. An arthrit is 
resem bling neuropathic joint disease is seen in pat ients who have received frequent  int raart icular 
glucocort icoid inject ions into a weight -bearing joint  and in pat ients with CPPD. The dist r ibut ion of joint  
involvement  depends on the underlying neurologic disorder (Table 330-2) . I n tabes dorsalis, knees, 
hips, and ankles are m ost  com monly affected;  in syringom yelia, the glenohumeral joint ,  elbow, and 
wrist ;  and in diabetes m ellitus, the tarsal and tarsometatarsal joints.

PATHOLOGY AND PATHOPHYSI OLOGY

Figure 3 3 0 - 1

Charcot arthropathy associated w ith diabetes m ellitus.  Lateral foot  radiograph demonstrat ing com plete 
loss of  the arch due t o bony fragmentat ion and dislocat ion in the m idfoot .  (Courtesy of Andrew Neckers,  MD, 
and Jean Schils, MD.)

Table 3 3 0 - 2  Disorders Associated w ith Neuropathic Joint  Disease

Diabetes mellitus Amyloidosis

Tabes dorsalis Leprosy

Meningom yelocele Congenital indifference to pain

Syringom yelia Peroneal m uscular atrophy 
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The pathologic changes in the neuropathic joint  are similar to those found in the severe osteoarthrit ic 
joint.  There is fragm entat ion and eventual loss of art icular cart ilage with eburnat ion of the underly ing 
bone. Osteophytes are found at the joint  m argins. With more advanced disease, erosions are present  on 
the joint surface. Fractures, devitalized bone, and intraart icular loose bodies may be present . 
Microscopic fragm ents of cart ilage and bone are seen in the synovial t issue.

At least  two underlying mechanisms are believed to be involved in the pathogenesis of neuropathic 
ar thrit is.  An abnormal autonom ic nervous system is thought to be responsible for the increased blood 
flow to the joint and subsequent  resorpt ion of bone. Loss of bone, part icularly in the diabetic foot ,  may 
be the init ial m anifestat ion. With the loss of deep pain, proprioception, and protect ive neuromuscular 
ref lexes, the joint  is subjected to repeated injuries including ligamental tears and bone fractures. The 
mechanism  of injury that  occurs following frequent  int raart icular glucocort icoid inject ions is thought  to 
be due to the analgesic effect  of glucocort icoids leading to overuse of an already damaged joint,  which 
results in accelerated cart ilage dam age. I t  is not  understood why only a few pat ients with neuropathies 
develop neuropathic arthrit is.

CLI N I CAL MANI FESTATI ONS
Neuropathic joint  disease usually begins in a single joint and then progresses to involve other joints, 
depending on the underlying neurologic disorder. The involved joint  progressively becom es enlarged 
from bony overgrowth and synovial effusion. Loose bodies may be palpated in the joint  cavity. Joint  
instabilit y,  subluxat ion, and crepitus occur as the disease progresses. Neuropathic joints m ay develop 
rapidly, and a totally disorganized joint  with mult iple bony fragments may evolve in a pat ient within 
weeks or m onths. The amount of pain experienced by the pat ient is less than would be anticipated 
based on the degree of joint  involvem ent . Pat ients m ay experience sudden joint  pain from  int raart icular 
fractures of osteophytes or condyles.

Neuropathic arthrit is is encountered m ost  often in pat ients with diabetes m ellitus, with the incidence 
est imated in the range of 0.5% . The usual age of onset  is 50 years following several years of diabetes, 
but  except ions occur. The tarsal and tarsom etatarsal joints are m ost  often affected, followed by the 
metatarsophalangeal and talot ibial joints. The knees and spine are occasionally involved. I n about  20% , 
neuropathic arthrit is m ay be present in both feet .  Pat ients often at t r ibute the onset  of foot  pain to 
antecedent trauma such as twist ing their foot .  Neuropathic changes m ay develop rapidly  following a 
foot fracture or dislocat ion. Swelling of the foot  and ankle are often present. Downward collapse of the 
tarsal bones leads to convexity of the sole, referred to as a "rocker foot ."  Large osteophytes may 
prot rude from  the top of the foot . Calluses frequent ly form  over the metatarsal heads and may lead to 
infected ulcers and osteom yelit is. Radiographs m ay show resorpt ion and tapering of the distal 
metatarsal bones. The term Lisfranc fracture-dislocat ion is somet imes used to describe the dest ruct ive 
changes at  the tarsom etatarsal joints.

DI AGNOSI S
The diagnosis of neuropathic arthrit is is based on the clinical features and characterist ic radiographic 
findings in a pat ient with an underlying sensory neuropathy. The different ial diagnosis of neuropathic 
ar thrit is includes osteom yelit is,  osteonecrosis, advanced osteoarthrit is,  st ress fractures, and CPPD. 
Radiographs in neuropathic arthrit is init ially  show changes of osteoarthrit is with joint  space narrowing, 
subchondral bone sclerosis, osteophytes, and joint  effusions followed later by m arked destruct ive and 
hypertrophic changes. Soft  t issue swelling, bone resorpt ion, fractures, large osteophytes, extraart icular  
bone fragm ents, and subluxat ion are present  with advanced arthropathy. The radiographic findings of 
neuropathic arthrit is m ay be difficult  to different iate from  those of osteom yelit is, especially in the 
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diabet ic foot .  The joint  margins in a neuropathic joint tend to be dist inct ,  while in osteomyelit is, they 
are blurred. I maging studies and cultures of f luid and t issue from the joint  are often required to exclude 
osteom yelit is.  MRI  is helpful in differentiat ing these disorders. Another useful study is a bone scan using 
indium  111–labeled white blood cells or indium  111–labeled im munoglobulin G, which will show an 
increased uptake in osteom yelit is but  not  in a neuropathic joint . A technetium  bone scan will not  
dist inguish osteomyelit is from  neuropathic arthrit is, as increased uptake is observed in both. The joint 
fluid in neuropathic arthrit is is noninflamm atory;  may be xanthochromic or even bloody;  and may 
contain fragments of synovium , cart ilage, and bone. The finding of calcium  pyrophosphate dihydrate 
crystals suggests the diagnosis of a crystal-associated neuropathic- like arthropathy. I n the absence of 
such crystals, the presence of increased number of leukocytes m ay indicate osteomyelit is.

NEUROPATHI C JOI NT DI SEASE: TREATMENT
The primary focus of t reatment  is to provide stabilizat ion of the joint .  Treatment  of the underlying 
disorder, even if successful,  does not  usually  alter the joint disease. Braces and splints are helpful. Their 
use requires close surveillance, since pat ients may be unable to appreciate pressure from  a poorly 
adjusted brace. I n the diabet ic patient,  early  recognit ion and t reatment  of a Charcot 's foot  by 
prohibit ing weight-bearing of the foot  for at least  8 weeks may possibly prevent  severe disease from  
developing. Fusion of a very unstable joint m ay im prove function, but  nonunion is frequent , especially 
when imm obilizat ion of the joint is inadequate.

Hypertrophic Osteoarthropat hy and Clubbing
Hypert rophic osteoarthropathy (HOA) is characterized by clubbing of digits and, in m ore advanced 
stages, by periosteal new bone form at ion and synovial effusions. HOA occurs in prim ary or fam ilial form 
and usually begins in childhood. The secondary form  of HOA is associated with int rathoracic 
malignancies, suppurative lung disease, congenital heart disease, and a variety of other disorders and is 
more com mon in adults. Clubbing is alm ost  always a feature of HOA but  can occur as an isolated 
manifestat ion (Fig. 330-2) . The presence of clubbing in isolat ion is generally  considered to represent 
either an early stage or an element  in the spect rum of HOA. The presence of only clubbing in a pat ient  
usually has the same clinical signif icance as HOA. 

Figure 3 3 0 - 2  
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PATHOLOGY AND PATHOPHYSI OLOGY
I n HOA, the bone changes in the distal ext rem it ies begin as periost it is followed by new bone form at ion. 
At this stage, a radiolucent  area m ay be observed between the new periosteal bone and subjacent 
cortex. As the process progresses, mult iple layers of new bone are deposited, which becom e cont iguous 
with the cortex and result  in cort ical thickening. The outer port ion of bone is lam inated in appearance, 
with an irregular surface. I nit ially , the process of periosteal new bone formation involves the proxim al 
and distal diaphyses of the t ibia, fibula, radius, and ulna and, less frequent ly, the fem ur, humerus, 
metacarpals, metatarsals, and phalanges. Occasionally , scapulae, clav icles, r ibs, and pelvic bones are 
also affected. I n long-standing disease, these changes extend to involve metaphyses and 
musculotendinous insert ions. The adjacent interosseous m embranes m ay becom e ossified. The 
dist r ibut ion of the bone manifestat ions is usually  bilateral and symm etric. The soft  t issue overly ing the 
distal third of the arms and legs may be thickened. Mononuclear cell infilt rat ion may be present  in the 
adjacent  soft  t issue. Proliferat ion of connect ive t issue occurs in the nail bed and volar pad of digits, 
giving the distal phalanges a clubbed appearance. Small blood vessels in the clubbed digits are dilated 
and have thickened walls. I n addit ion, the num ber of arteriovenous anastomoses is increased. The 
synovia of involved joints show edema, varying degrees of synovial cell proliferat ion, thickening of the 
subsynovium , vascular congest ion, vascular obliterat ion with throm bi, and sm all numbers of lym phocyte 
infilt rates.

Several theories have been suggested for the pathogenesis of HOA. Most have been disproved or have 
not  explained the development  in all clinical disorders associated with HOA. Previously proposed 
neurogenic and hum oral theories are no longer considered likely explanat ions for HOA. The neurogenic 
theory was based on the observation that  vagotomy resulted in sym ptom at ic improvement  in a small 
num ber of pat ients with lung tumors and HOA. I t  was postulated that  vagal st imuli from the tumor site 
led via a neural reflex to efferent  nerve im pulses to the distal ext rem it ies, result ing in HOA. This theory, 
however, did not explain HOA in condit ions where vagal st im ulat ion did not occur, as in cyanot ic 
congenital heart  disease or arterial aneurysm s. The humoral theory postulated that soluble substances 

Clubbing of  fingers. (Repr inted from  the Clinical Slide Collect ion on the Rheum at ic Diseases, Copyright  1991, 
1995. Used by perm ission of  the Amer ican College of Rheum atology.)  
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that  are normally inact ivated or rem oved during passage through the lung reached the systemic 
circulat ion in an act ive form  and st im ulated the changes of HOA. Substances proposed included 
prostaglandins, ferr it in, bradykinin, est rogen, and growth hormone. These substances seem ed unlikely 
candidates, since their blood levels in HOA pat ients overlapped those in individuals without  HOA. 
Furtherm ore, these substances did not  explain the developm ent  of localized HOA associated with 
ar terial aneurysms or infected arterial grafts.

Recent  studies have suggested a role for platelets in the development  of HOA. I t  has been observed 
that  megakaryocytes and large platelet  part icles, present  in venous circulat ion, were fragmented in 
their passage through norm al lung. I n pat ients with cyanot ic congenital heart  disease and in other 
disorders associated with r ight - to- left  shunts, these large platelet  part icles bypass the lung and reach 
the distal extremit ies, where they can interact  with endothelial cells. Platelet  clumps have been 
demonst rated to form on an infected heart  valve in bacterial endocardit is,  in the wall of arterial 
aneurysm s, and on infected arterial grafts. These platelet  part icles m ay also reach the distal extremit ies 
and interact  with endothelial cells. Platelet -endothelial act ivat ion in the distal port ion of ext rem it ies 
would then result  in the release of platelet -derived growth factor (PDGF) and other factors leading to 
the proliferat ion of connect ive t issue and periosteum . St im ulat ion of fibroblasts by PDGF and 
t ransform ing growth factor  results in cell growth and collagen synthesis. Elevated plasma levels of 
von Willebrand factor antigen have been found in pat ients with both primary and secondary form s of 
HOA, indicat ing endothelial act ivat ion or dam age. Abnorm alit ies of collagen synthesis have been 
demonst rated in the involved skin of pat ients with primary HOA. Fibroblasts from  affected skin were 
shown to have increased collagen synthesis, increased 1( I )  procollagen mRNA, and evidence for 
upregulat ion of collagen t ranscript ion. Other factors are undoubtedly involved in the pathogenesis of 
HOA, and further studies are needed to bet ter understand this disorder.

CLI N I CAL MANI FESTATI ONS
Primary or familial HOA, also referred to as pachyderm operiost it is or  Touraine-Solente-Golé syndrom e,  
usually begins insidiously at  puberty. In a sm aller num ber of pat ients, the onset  is in the first  year of 
life. The disorder is inherited as an autosomal dominant  t rait  with variable expression and is nine t imes 
more com mon in boys than in gir ls. Approximately one- third of pat ients have a family history of primary 
HOA.

Primary HOA is characterized by clubbing, periost it is, and unusual sk in features. A sm all number of 
pat ients with this syndrom e do not  express clubbing. The skin changes and periost it is are prom inent  
features of this syndrome. The sk in becomes thickened and coarse. Deep nasolabial folds develop, and 
the forehead m ay become furrowed. Pat ients m ay have heavy-appearing eyelids and ptosis. The skin is 
often greasy, and there may be excessive sweat ing of the hands and feet . Patients m ay also experience 
acne vulgaris, seborrhea, and folliculit is. I n a few pat ients, the skin over the scalp becom es very thick 
and corrugated, a feature that  has been descript ively termed cut is vert icis gyrata.  The distal 
extremit ies, part icularly  the legs, becom e thickened owing to proliferat ion of new bone and soft t issue;  
when the process is extensive, the distal lower ext rem it ies resemble those of an elephant . The 
periost it is is usually not  painful,  as it  m ay be in secondary HOA. Clubbing of the fingers may be 
extensive, producing large, bulbous deformit ies and clum siness. Clubbing also affects the toes. Pat ients 
may experience art icular and periart icular pain, especially in the ankles and knees, and joint  m otion 
may be m ildly rest r icted owing to periart icular bone overgrowth. Noninf lam matory effusions occur in the 
wrists, knees, and ankles. Synovial hypert rophy is not  found. Associated abnorm alit ies observed in 
pat ients with primary HOA include hypert rophic gast ropathy, bone m arrow failure, female escutcheon, 
gynecomast ia, and cranial suture defects. I n patients with prim ary HOA, the symptom s disappear when 
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adulthood is reached.

HOA secondary to an underlying disease occurs m ore frequent ly than primary HOA. I t  accompanies a 
variety of disorders and may precede clinical features of the associated disorder by m onths. Clubbing is 
more frequent  than the full syndrome of HOA in pat ients with associated illnesses. Because clubbing 
evolves over m onths and is usually  asymptom at ic, it  is often recognized first by the physician and not  
the pat ient . Pat ients m ay experience a burning sensat ion in their f ingert ips. Clubbing is characterized by 
widening of the fingert ips, enlargem ent  of the distal volar pad, convexity of the nail contour, and the 
loss of the normal 15°  angle between the proxim al nail and cut icle. The thickness of the digit  at  the 
base of the nail is greater than the thickness at  the distal interphalangeal joint.  An object ive 
measurement  of finger clubbing can be m ade by determining the diam eter at the base of the nail and at  
the distal interphalangeal joint of all 10 digits. Clubbing is present  when the sum  of the individual digit  
rat ios is > 10. At  the bedside, clubbing can be appreciated by having the pat ient  place the dorsal surface 
of the distal phalanges of the fourth fingers together with the nails of the fourth fingers opposing each 
other. Norm ally, an open area is visible between the bases of the opposing f ingernails;  when clubbing is 
present , this open space is no longer visible. The base of the nail feels spongy when com pressed, and 
the nail can be easily rocked on its bed. Marked periungual erythem a is usually  present . When clubbing 
is advanced, the f inger may have a drumstick appearance, and the distal interphalangeal joint  can be 
hyperextended. Periosteal involvem ent  in the distal extremit ies may produce a burning or deep-seated 
aching pain. The pain can be quite incapacitat ing and is aggravated by dependency and relieved by 
elevation of the affected limbs. The overlying soft  t issue m ay be swollen, and the sk in slight ly 
erythem atous. Pressure applied over the distal forearm s and legs may be quite painful.  

Pat ients may also experience joint  pain, m ost  often in the ankles, wrists, and knees. Joint  effusions may 
be present ;  usually they are sm all and noninflam matory. The sm all joints of the hands are rarely 
affected. Severe joint  or bone pain m ay be the present ing symptom  of an underlying lung malignancy 
and may precede the appearance of clubbing. In addit ion, the progression of HOA tends to be m ore 
rapid when associated with m alignancies, most notably bronchogenic carcinom a. Unlike prim ary HOA, 
excessive sweating and oiliness of the sk in and thickening of the facial skin are uncom mon in secondary 
HOA.

HOA occurs in 5–10%  of pat ients with int rathoracic malignancies, the m ost  com mon being bronchogenic 
carcinom a and pleural tumors (Table 330-3) . Lung m etastases infrequent ly cause HOA. HOA is also 
seen in pat ients with intrathoracic infect ions, including lung abscesses, em pyema, bronchiectasis, 
chronic obst ruct ive lung disease, and, uncom monly, pulmonary tuberculosis. HOA may also accompany 
chronic interst it ial pneumonit is, sarcoidosis, and cyst ic fibrosis. I n the latter,  clubbing is m ore com mon 
than the full syndrom e of HOA. Other causes of clubbing include congenital heart  disease with r ight - to-
left  shunts, bacterial endocardit is,  Crohn's disease, ulcerat ive colit is,  sprue, and neoplasm s of the 
esophagus, liver, and small and large bowel. I n pat ients with congenital hear t disease with r ight- to- left  
shunts, clubbing alone occurs more often than the full syndrome of HOA.

Table 3 3 0 - 3  Disorders Associated w ith Hypert rophic Osteoarthropathy

Pulmonary

  Bronchogenic carcinoma and other neoplasm s

  Lung abscesses, empyem a, bronchiectasis 

  Chronic interst it ial pneum onit is
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Unilateral clubbing has been found in associat ion with aneurysm s of major ext rem ity arteries, with 
infected arterial grafts, and with arteriovenous fistulas of brachial vessels. Clubbing of the toes but  not 
fingers has been associated with an infected abdominal aort ic aneurysm  and patent ductus arteriosus. 
Clubbing of a single digit  m ay follow t rauma and has been reported in tophaceous gout  and sarcoidosis. 
While clubbing occurs m ore com monly than the full syndrom e in most  diseases, periost it is in the 
absence of clubbing has been observed in the affected limb of pat ients with infected arterial grafts.

Hyperthyroidism (Graves' disease) , t reated or unt reated, is occasionally associated with clubbing and 
periost it is of the bones of the hands and feet . This condit ion is referred to as thyroid acropachy .  
Periost it is is asymptomat ic and occurs in the m idshaft  and diaphyseal port ion of the m etacarpal and 
phalangeal bones. The long bones of the extremit ies are seldom  affected. Elevated levels of long-act ing 
thyroid st imulator are found in the serum  of these pat ients.

LABORATORY FI NDI NGS
The laboratory abnorm alit ies reflect  the underlying disorder. The synovial fluid of involved joints has 
< 500 white cells per m icroliter,  and the cells are predominantly m ononuclear. Radiographs show a faint  
radiolucent line beneath the new periosteal bone along the shaft  of long bones at  their distal end. These 
changes are observed m ost  frequent ly at  the ankles, wrists, and knees. The ends of the distal 
phalanges may show osseous resorpt ion. Radionuclide studies show pericort ical linear uptake along the 
cort ical margins of long bones that  m ay be present  before any radiographic changes.

HYPERTROPHI C OSTEOARTHROPATHY: TREATMENT

  Cystic f ibrosis 

  Chronic obst ruct ive lung disease

  Sarcoidosis

Gast rointest inal

  I nflam matory bowel disease

  Sprue

  Neoplasms:  esophagus, liver, bowel

Cardiovascular

  Cyanot ic congenital heart  disease

  Subacute bacterial endocardit is 

  I nfected arterial graftsa

  Aort ic aneurysmb

  Aneurysm of major ext rem ity arterya

  Patent ductus arteriosusb

  Arteriovenous fistula of major ext rem ity vessela

Thyroid ( thyroid acropachy)

  Hyperthyroidism (Graves' disease)

aUnilateral involvement .

bBilateral lower ext rem ity involvement .
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The t reatment  of HOA is to ident ify the associated disorder and t reat it  appropriately . The symptoms 
and signs of HOA m ay disappear com pletely with rem oval or effect ive chemotherapy of a tumor or with 
ant ibiot ic therapy and drainage of a chronic pulmonary infect ion. Vagotomy or percutaneous block of 
the vagus nerve leads to symptom at ic relief in som e pat ients. Aspir in, NSAI Ds, or analgesics m ay help 
cont rol symptom s of HOA.

Reflex Sym pat het ic Dystrophy Syndrom e
The reflex sympathet ic dystrophy syndrom e is now referred to as complex regional pain syndrome, type 
1, by the new Classificat ion of the I nternat ional Associat ion for the Study of Pain. I t  is characterized by 
pain and swelling, usually  of a distal ext rem ity, accom panied by vasom otor instabilit y,  t rophic skin 
changes, and the rapid development  of bony dem ineralizat ion. Reflex sym pathet ic dyst rophy syndrome, 
including its t reatment , is covered in greater detail in Chap. 371.

Tiet ze  Syndrom e and Costochondrit is
Tietze syndrom e is m anifested by painful swelling of one or more costochondral art iculat ions. The age 
of onset  is usually before 40, and both sexes are affected equally . I n m ost  patients only one joint  is 
involved, usually the second or third costochondral joint .  The onset  of anterior chest pain may be 
sudden or gradual.  The pain m ay radiate to the arms or shoulders and is aggravated by sneezing, 
coughing, deep inspirat ions, or twist ing m ot ions of the chest . The term  costochondrit is is often used 
interchangeably with Tietze syndrome, but some workers rest r ict  the former term  to pain of the 
costochondral art iculat ions without  swelling. Costochondrit is is observed in pat ients over age 40;  tends 
to affect  the third, fourth, and fifth costochondral joints;  and occurs m ore often in women. Both 
syndromes m ay m im ic cardiac or upper abdominal causes of pain. Rheum atoid arthrit is, ankylosing 
spondylit is,  and Reiter 's syndrome may involve costochondral joints but  are dist inguished easily by their 
other clinical features. Other skeletal causes of anterior chest  wall pain are xiphoidalgia and the slipping 
r ib syndrom e, which usually involves the tenth r ib. Malignancies such as breast  cancer, prostate cancer, 
plasma cell cytoma, and sarcoma can invade the r ibs, thoracic spine, or chest  wall and produce 
symptom s suggest ing Tietze syndrome. They should be easily  dist inguishable by radiographs and 
biopsy. Analgesics, ant i- inflam matory drugs, and local glucocort icoid inject ions usually relieve 
symptom s.

MYOFASCI AL PAI N SYNDROME
Myofascial pain syndrom e is characterized by localized m usculoskeletal pain and tenderness in 
associat ion with t r igger points. The pain is deep and aching and may be accom panied by a burning 
sensation. Myofascial pain may follow t raum a, overuse, or prolonged stat ic contract ion of a muscle or 
muscle group, which m ay occur when reading or writ ing at a desk or work ing at a computer. I n 
addit ion, this syndrome may be associated with underlying osteoarthrit is of the neck or low back. 
Trigger points are a diagnostic feature of this syndrome. Pain is referred from  t r igger points to defined 
areas distant  from  the original tender points. Palpation of the tr igger point  reproduces or accentuates 
the pain. The t r igger points are usually located in the center of a m uscle belly, but  they can occur at  
other sites, such as costosternal junct ions, the xiphoid process, ligam entous and tendinous insert ions, 
fascia, and fat ty  areas. Trigger point  sites in m uscle have been described as feeling indurated and taut, 
and palpat ion may cause the muscle to twitch. These findings, however, have been shown not  to be 
unique for m yofascial pain syndrome, since in a cont rolled study they were also present  in fibromyalgia 
pat ients and normal subjects. Myofascial pain most  often involves the posterior neck, low back, 
shoulders, and chest . Chronic pain in the m uscles of the posterior neck m ay involve referral of pain 
from the tr igger point  in the erector neck m uscle or upper t rapezius to the head, leading to persistent  
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headaches, which may last  for days. Trigger points in the paraspinal muscles of the low back m ay refer 
pain to the but tock. Pain m ay be referred down the leg from a t r igger point  in the gluteus medius and 
can mimic sciat ica. A t r igger point  in the infraspinatus muscle may produce local and referred pain over 
the lateral deltoid and down the outside of the arm into the hand. I nject ion of a local anesthetic such as 
1%  lidocaine into the t r igger point  site often results in pain relief.  Another useful technique is first  to 
spray from the t r igger point  toward the area of referred pain with an agent  such as ethyl chloride and 
then to st retch the m uscle. This maneuver m ay need to be repeated several t im es. Massage and 
applicat ion of ult rasound to the affected area also m ay be beneficial. Patients should be inst ructed in 
methods to prevent  muscle st resses related to work and recreation. Posture and rest ing posit ions are 
im portant  in prevent ing m uscle tension. The prognosis in most  pat ients is good. I n some pat ients, 
myofascial pain syndrom e m ay evolve into fibrom yalgia (Chap. 329) . Pat ients at  r isk for developing 
fibromyalgia are thought to be those with anxiety, depression, nonrestorat ive sleep, and fat igue.

TUMORS OF JOI NTS
Primary tumors and tum or- like disorders of synovium are uncomm on but should be considered in the 
different ial diagnosis of m onart icular joint disease. I n addit ion, m etastases to bone and prim ary bone 
tum ors adjacent  to a joint  m ay produce joint  sym ptoms. For further discussion, see Chap. 94.

Pigm ented v illonodular synovit is is characterized by the slowly progressive, exuberant, benign 
proliferat ion of synovial t issue, usually  involving a single joint . The most comm on age of onset  is in the 
third decade, and women are affected slight ly  more often than m en. The cause of this disorder is 
unknown.

The synovium has a brownish color and num erous large, finger- like villi that  fuse to form pedunculated 
nodules. There is m arked hyperplasia of synovial cells in the st roma of the v illi. Hem osiderin granules 
and lipids are found in the cytoplasm  of m acrophages and in the interst it ial t issue. Mult inucleated giant  
cells m ay be present . The proliferat ive synovium grows into the subsynovial t issue and invades adjacent  
cart ilage and bone.

The clinical picture of pigm ented villonodular synovit is is characterized by the insidious onset  of swelling 
and pain in one joint , m ost  com monly the knee. Other joints affected include the hips, ankles, 
calcaneocuboid joints, elbows, and sm all joints of the fingers or toes. The disease may also involve the 
com mon flexor sheath of the hands or fingers. Less comm only, tendon sheaths in the wrist,  ankle, or 
foot may be involved. Symptom s m ay be mild and interm it tent  and m ay be present  for years before the 
pat ient  seeks m edical attent ion. Radiographs m ay show joint  space narrowing, erosions, and 
subchondral cysts. The joint  fluid contains blood and is dark red or almost  black in color. Lipid-
containing macrophages m ay be present  in the fluid. The joint  fluid may be clear if hemorrhages have 
not  occurred.

The t reatment  of pigm ented villonodular synovit is is complete synovectom y. With incom plete 
synovectomy, the v illonodular synovit is recurs, and the rate of t issue growth may be faster  than it  was 
originally. I rradiat ion of the involved joint  has been successful in som e pat ients.

Synovial chondromatosis is a disorder characterized by mult iple focal m etaplast ic growths of norm al-
appearing cart ilage in the synovium  or tendon sheath. Segm ents of cart ilage break loose and cont inue 
to grow as loose bodies. When calcificat ion and ossificat ion of loose bodies occur, the disorder is 
referred to as synovial osteochondrom atosis.  The disorder is usually  monart icular and affects young to 
middle-aged individuals. The knee is m ost  often involved, followed by hip, elbow, and shoulder. 
Symptom s are pain, swelling, and decreased mot ion of the joint.  Radiographs may show several 
rounded calcificat ions within the joint  cavity. Treatment  is synovectom y;  however, the tumor may 
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recur.

Hem angiomas occur in synovium and in tendon sheaths. The knee is affected most comm only. 
Recurrent  episodes of joint  swelling and pain usually begin in childhood. The joint  f luid is bloody. 
Treatment  is excision of the lesion. Lipom as occur most often in the knee, originat ing in the subsynovial 
fat on either side of the patellar tendon. Lipomas also appear in tendon sheaths of the hands, wrists, 
feet , and ankles. In some instances, surgical rem oval is necessary.

Synovial sarcom a is a malignant  neoplasm  often found near a large joint  of both upper and lower 
extremit ies, being m ore com mon in the lower ext rem ity. I t  seldom arises within the joint  itself. Synovial 
sarcom as constitute 10%  of soft  t issue sarcom as. The tum or  is believed to arise from prim it ive 
mesenchymal t issue that  dif ferent iates into epithelial cells and/ or spindle cells. Sm all foci of calcificat ion 
may be present in the tum or mass. I t  occurs most  often in young adults and is more comm on in men. 
The tumor presents as a slowly growing deep seated mass near a joint ,  without  much pain. The area of 
the knee is the most comm on site, followed by the foot, ankle, elbow, and shoulder. Other primary sites 
include the buttocks, abdominal wall,  ret roperitoneum , and m ediast inum . The tumor spreads along 
t issue planes. The m ost  com mon site of visceral m etastasis is lung. The diagnosis is made by biopsy. 
Treatment  is wide resect ion of the tum or including adjacent  m uscle and regional lymph nodes, followed 
by chem otherapy and radiat ion therapy. Currently used chemotherapeut ic agents are doxorubicin, 
ifosfam ide, and cisplat in. Am putat ion of the involved distal ext rem ity may be required. Chemotherapy 
may be beneficial in some patients with metastat ic disease. I solated pulm onary m etastasis can be 
surgically rem oved. The 5-year  survival with t reatment  is variable depending on the staging of the 
tum or, ranging from approximately 25%  to 60%  or higher. Synovial sarcom as tend to recur locally  and 
eventually metastasize to regional lym ph nodes, lungs, and skeleton.
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