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and articular cartilage of at least some osteoarthrotic joints.
This work is hampered by the difficulty of identifying these
very small crystals,5 but the evidence points towards their
reaching the joint by some process other than as ground bone
debris. One possible explanation for their occurrence in
cartilage is an extension of physiological mineralisation by
matrix vesicles.6 Apatite crystals may cause inflammation3:
acute calcific supraspinatus tendonitis' is probably an example.
It is therefore tempting to ascribe the occasional "inflam-
matory" episodes in osteoarthrotic joints to synovitis due to
apatite crystals. More important is the unanswered question
of whether apatite crystal deposition may play a causative
part in primary osteoarthrosis.

Routine polarised-light microscopy of synovial fluids taken
from patients with crystal synovitis shows numerous apparently
homogeneous crystals. Recently, however, more careful
analysis has shown some heterogeneity in the types of crystals
present.8 Furthermore, careful searching of fluids from
arthropathies believed to be unrelated to crystal deposition-
such as rheumatoid arthritis-sometimes shows a few crystals
of one or another type. This heterogeneity of crystal types
and the appearance of occasional crystals in other types of
synovitis remain to be explained.

Clinical studies of patients with radiological evidence of
pyrophosphate deposition (chondrocalcinosis) have shown an
unexpected association with apparently primary osteo-
arthrosis,9 suggesting that deposition of pyrophosphates may
play a part in its causation. Alternatively-and recent evidence
points more in this direction-the association may be the other
way round. The concentrations of inorganic pyrophosphate
are raised in the synovial fluid not only in joints affected by
pyrophosphate deposition but also in osteoarthrotic joints.10
The source of this pyrophosphate is probably the articular
cartilage chondrocyte,'5 and turnover studies suggest that
raised concentrations reflect increased synthesis rather than
local dissolution of crystals.12 Chondrocyte activity is increased
in osteoarthrotic cartilage.'3 Further, the observation that
(immunoreactive) parathyroid hormone concentrations tend
to be raised both in osteoarthrosis and in pyrophosphate
arthropathy14 suggests that mild parathyroid overactivity
may be a feature in the development of osteoarthrosis in some
patients, whose joints then progress to secondary pyro-
phosphate deposition.'5 This speculation must be viewed
against the observations that pyrophosphate deposition is
common in the elderly,'6 that it is sometimes familial,'7 and that
it is associated with some other diseases'8-all suggesting that it
may represent the common end result of a variety of pre-
disposing factors.
There are, then, several indications that deposition of

crystals may be relevant to our understanding of a wider range
of joint diseases than was first thought when the term "crystal
deposition arthropathies" was introduced. Further advances
may depend on the development of more effective techniques
for identifying small crystals in biological specimens.
Fortunately these uncertainties seldom cause confusion in a
clinical context, for both polarised-light microscopy of synovial
fluid and radiological screening for chondrocalcinosis remain
extremely valuable diagnostic aids.
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Loose bodies in the knee
Loose bodies in the knee joint often worry doctors and patients
but they only occasionally interfere with knee function and
require treatment. They may consist of bone or cartilage or
fragments of soft tissue derived from injured menisci or
cruciate ligaments, or rarely hypertrophic synovium.1
There are four causes ofbony or cartilaginous loose bodies in

the knee-osteoarthrosis, osteochondritis dissecans, osteo-
chondral fracture, and synovial osteochondromatosis. Loose
bodies in the osteoarthrotic knee originate from osteophytes
which have fractured and become free in the joint or from
fragmentation of the joint surface, as may occur after collapse
of a degenerate cyst.2 In patients with osteochondritis
dissecans an avascular fragment of subchondral bone with its
overlying cartilage separates from the joint surface, most
commonly from the lateral aspect of the medial femoral
condyle. It is the avascularity of the bone which distinguishes
the fragment from an osteochondral fracture,3 which may occur
when a tangential force is applied across the joint surface, as in
twisting injuries or patella dislocation.

Loose bodies occurring in the knees of patients with
synovial osteochondromatosis may be chondromas or osteo-
chondromas and may be present in large numbers. They arise
from proliferation of undifferentiated stem cells in the stratum
synoviale.4 The nodules grow, become pedunculated, and may
drop free into the joint cavity. Some may be resorbed
before they separate from the synovium, and loose bodies may
be present with or without active synovial disease.
Once formed, loose bodies change their shape as a result of

the action of chondrocytes. The angular margins of a fragment
are rounded off by peripheral chondrocytes; these then revert
to fibroblasts and proliferate to form fibrocartilage. The more
central chondrocytes show degenerative changes.5 Most loose
bodies in the knee give rise to no symptoms and are of little
clinical importance. Those causing symptoms, such as
locking or instability, require treatment, usually removal.
Difficulties may arise in diagnosis with cartilaginous loose
bodies which are not visible on routine x-ray films. Air contrast
or double contrast arthrography may be helpful, but even with
these techniques the fragment may remain invisible if it has
fallen into the intercondylar area or some other inaccessible
part of the joint.6 Arthroscopy may help to localise the position
of a loose body immediately before removal, and small
fragments may be removed through the instrument. An x-ray
film taken when the patient is on the operating table may show
the position of a radio-opaque loose body before arthrotomy.
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When the joint is open small fragments may be washed out by
irrigating with saline, and this may bring to light others, which
had disappeared from sight during the earlier stages of the
operation.
The management of loose bodies depends on the underlying

cause. In an osteoarthrotic knee loose bodies should be
removed if they are interfering with joint movement; but only
rarely do they cause symptoms. Most require no treatment.
Small fragments derived from an osteochondral fracture
should be removed, and large fragments replaced accurately
to restore the joint surface.7 In patients with osteochondritis
dissecans the fragment should be removed if it has separated
from the underlying bone and cartilage. The crater from which
it originated should be carefully inspected and any other
loose pieces excised.3
The treatment of synovial osteochondromatosis poses more

difficult problems. Miligram4 has postulated that there are
three recognisable phases of the disease: active intrasynovial
disease without loose bodies, intrasynovial disease with loose
bodies, and multiple loose bodies with no evidence of synovial

disease. He suggests, therefore, that if gross examination of the
synovium at the time of surgery shows it to be normal synov-
ectomy may be unnecessary and removal of the loose bodies
should be sufficient.

Patients with active synovial disease require synovectomy,
and this may have to be done from both the front and the back
of the joint. Even then, extrasynovial intra-articular carti-
laginous lesions may continue to grow and cause the patient's
symptoms to recur. In the absence ofsymptoms osteochrondral
or chondral loose bodies may either remain free in the joint
or become reattached to the synovium and resorb-and many
patients with synovial osteochondromatosis may, perhaps,

.~~~~~~~~~~~~~~remain asymptomatic and undetected.4
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Regular Retview

Bile salt tests in clinical practice

K W HEATON

While the introduction of a new test into routine clinical
practice is notoriously difficult, the rarity of tests of bile salt
metabolism in district general hospitals requires some further
explanation. Research in the last 12 years has shown not only
that bile salts are important for the function of the liver and
intestines but also that their metabolism or circulation is
disturbed in a wide variety of diseases-including gall stones,
all kinds of liver and biliary disease, gastric ulcer and gastritis,
stagnant loop syndrome, ileal disease including Crohn's
disease, and even some cases of "functional" diarrhoea which
would otherwise be labelled as irritable bowel syndrome.1-3
Why, then, are tests on bile salts unknown in the average

hospital laboratory ? Certainly there are technical problems,
but these are not beyond the ingenuity of chemical patholo-
gists. The reluctance lies not in the laboratory but in the ward.
Most clinicians, even most gastroenterologists, seem to think
that they do not need to measure bile salt concentrations to
diagnose or manage their patients adequately. Are they right?
Bile salt tests are not, it is true, absolutely necessary for the
diagnosis of any important or common disease; but they can
provide a simple screening test for one small bowel disorder,
definitive proof of another, and an extremely sensitive test of
liver function.

Four tests have been advocated as simple and reliable
enough for routine clinical use: the radioactive glycocholate
breath test; faecal radioactivity after an oral dose of labelled

bile salt; measurement of the serum bile salt concentration;
and analysis of bile salts in duodenal aspirate.

Bile salt breath test-This is a simple non-invasive screening
test for bacterial overgrowth in the small intestine or the
stagnant loop syndrome. All the patient has to do is to swallow
a test meal or a drink containing 5 or 10 microcuries of 14C-
labelled glycocholate (also called cholylglycine); he then
breathes down a tube for a few minutes every one or two hours
for four to six hours. His expired air bubbles through a
measured amount of base, which traps all the carbon dioxide,
including any 14CO2 derived from the labelled bile salt. The
amount of this 14C02 depends on the extent to which intestinal
bacteria have deconjugated 14C-glycocholate and released
14C-glycine for further metabolism. Patients with excessive
numbers of bacteria in the small intestine expire abnormal
amounts of 14C02.

Intellectually, the test is attractive because the deconjugating
bacteria are the very anaerobes whose presence in the upper
gut is the hallmark of the stagnant loop syndrome. It is also
cheap and the radiation exposure is no more than that of
routine x-ray examinations. Nevertheless, for a variety of
reasons few academic gastrointestinal units, let alone general
hospitals, use the bile salt breath test. Patients with the
stagnant loop syndrome are rare. Breath tests of any kind are
unfamiliar in most hospital laboratories, and are expensive in
terms of technician time. Some laboratories do not have the
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