
The diagnostic treasures
of synovial fluid

6 iagnosis of a rheumatic disease
l/depends on a group of nonspeci-
fic signs and symptoms.

Many of the individual criteria for
the rheumatic illnesses overlap and
may complicate the differential
diagnosis. For instance, the Amer-
ican Rheumatism Association guide
for rheumatoid arthritis, one of the
best understood and most common
diseases, has 1 1 diagnostic criteria.
Not one of these (even a rbeumatoid
factor) is diagnostic in itself.

The site of activity in most rheu-
matic diseases is the joint, and the
most easily obtained specimen is sy-
novial fluid, which minimizes friction
between the bones and nourishes
cartilage.

Normal synovial fluid is clear and
viscous and resembles egg albumin.
The few cells in normal fluid are mos-
tly rnono-nuclear. Turbidity indicates
inflammation.

Evaluation of synovial fluid will
either provide you with a specific
diagnosis or enable you to classify
the disorder into one of the four rheu-
matic disease categories: noninflam-
matory, inflammatory, septic, and
hemorrhagic (Table 1).

Indications for
arthrocentesis

The first step in differentiating joint
pain is a physical examination to
determine whether the pain is extra-
articular or articular. Extra-articular
pain occurs on active motion but not
on passive-assisted motion, since
muscles, tendons, and ligaments are
relaxed on passive motion. Articular
pain occurs on both active and
passive motion.

The remaining steps (Figure 1).
depend on synovial fluid examin-
ation.

The basic  ind icat ion for
ar throcentes is ,  aspi rat ion

of  synovia l  f lu id ,  is  the
presence of  a  swol len jo in t

in  the absence of
prev ious ly  d iagnosed

disease.

Indications for removing synovial
f  l u i d  a r e  s h o w n  i n  T a b l e
2. Because diagnosis on clinical
grounds is often incorrect, always ex-
amine the fluid at least once in anv
arthritic patient, no matter how firm
you feel about the patient's illness.

Chronic gout, for instance, fre-
quently mimics rheumatoid arthritis.
Even in previously diagnosed joint
disease an unexplained flare may in-
dicate some other disorder. Patients
with pre.existing joint disease have
an increased susceptibility to bacter-
ial arthritis.

The persistence of joint inflam-
mation despite "good medical
therapy" may indicate that the initial
diagnosis was incorrect or incom-
plete, and you should take another
sample to re-evaluate the diagnosis.

The fluid should be routinely cul-
tured if an effusion is present in pa.
tients with unexplained fever or infec-
tions of unknown origin, and in pa-
tients at high risk of infection, such as
drug addicts, diabetics, immuno.sup-
pressed patients, and those with
neoplastic disease.

Aspiration technique
Arthrocentesis is a quick, safe of.

fice procedure that carries little risk of

infection, and less than one in 7,0O0
aspirations are so complicated.

Standard rheumatology texts and
an excellent guide by Steinbrocker
and Neustadt t list the common ap-
proaches to major joints.

The knee, the most frequently
aspirated joint, should be approach-
ed medially about one-third of the
way down from the superior tip pos-
terior to the structure (Figure 2)

Prior to taking the sample, make
sure the patient is not sensitive to
local anaesthetics. Prepare the joint
surfaces with an application of Beta-
dine scrub or iodine, and wipe off the
area to be aspirated with an alcohol
swab.

You won't need sterile gloves
unless the patient has leukopenia or
an unusual susceptibility to infection.

To avoid in fect ion,  don ' t
touch the area to be

aspi rated wi th  your  f  ingers.
l f  you need to fee l  for

landmarks,  do so through
the a lcohol  swab.  Be

careful not to aspirate
through an area of

ce l lu l i t is ,  s ince bacter ia
may be carr ied in to the

jo in t  space.

Before inser t ing the needle,
anesthetize the area with ethyl
chloride or similar spray or one per-
cent lidocaine.

lf, after taking the synovial sample,
you need to inject medication,
remove the syringe from the needle
already in the joint with a hemostat
and attach a new syringe containing
the required medication.
To page 7
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TASLf 1

JOIilT DISEASES

Noninflammatory
Osteoarthritis
Osteochondrit is dessicans
Osteochondromatosis
Traumatic arthrit is
Neuroarthropathy

Intlammatory
Gout
Pseudooout
Reiter's disease
Rheumatoid arthrit is
Systemic lupus erythemalosus
Psoriatic arthrit is

Septic
Bacterial Infection
Fungal  in fect ion
Tuberculous infection

Hemorrhagic
Hemophi l ia
Trauma
Pigmented v i l lonodular

Always  eva lua te  synov ia l
f  lu id  be fore  in jec t ing  drugs
in to  a  jo in t ,  s ince  in jec t ion
of  s te ro ids  in to  an  in fec ted
jo in t  cou ld  be  d isas t rous .

Specimen requirements
When collecting specimens, 3 to 5

ml is the preferred sample size,
although even a few drops of l iquid
can be successfully examined for cell
counts, differential cell count, and
crystals.

The more f lu id you submit  for  mi-

crobio logic  cul ture,  the greater  the
likelihood of a positive culture if bac-
teria are present.

Col lect  the cul ture specimens in a
steri le tube. To prevent contamin-
ation, change the needle on the sy-
ringe when you transfer the speci-
men to the tube.
[o page 9

FIGURE 2

ATGORITH*I FOR IIIACI{OSII{G ACUTE JOII{T PAIII

TABLI 2

rltDtcATtolts FoR
ARTHROCEIITESIS

Undiagnosed joint disease

Unexplained tlare-up in previously diagnosed
joint disease

Persistence of loint inflammation despite
"good medical therapy"

Etfusion in a patient with fever of unknown origin

Effusion in a patient at high risk to infection

Etfusion in a patient with infection of unknown origin

Relief ol discomfort

lnsti l lation ol drugs

-Synovial Fluid
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-Synovial Fluid

Cell count, differential analysis,
and crystal examination of synovial
f luid are done on anti-coagulated
specimens to avoid clotting of some
pathologic specimens that may con.
tain fibrinogen. You should not use
oxalate, since it contains crystals that
could be confused with pathologic
ones.

Some organisms, such as myco-
bacteria, fungi, and the gonococcus,
are notoriously difficult to culture
from svnovial f luid.

l f  you suspect  the presence
of  gonococcal  organisms,
take samples for  urethra l ,

cerv ica l ,  anal ,  b lood,  throat
and  sk in  ves i c le  cu l tu res .

Such  mu l t i o le  cu l tu res  w i l l
increase the d iagnost ic

y ie ld  about  50 percent  in
synovia l  f  lu id  a lone to

approx imate ly  95 percent .

Classification by lab test
Laboratory evaluation of synovial

f luid wil l enable you to determine if
the fluid is normal (Table 3) or to
which pathologic  category the
disorder belongs (Table 4). Depen-
ding on your own facil i t ies, you may
be able to do some of the determin-
ations in the office.

You can perform two important
tests colour /c loudiness and
viscosity - when you aspirate the
fluid.

Evaluate the degree of cloudiness
by trying to read a printed page
through a tube of joint f luid.

Once the cell count rises above
2,000 per I l, the turbidity won't per-
mit you to read clearly. The more tur-
bid the fluid, the higher the cell
count .

Fluids with white cell counts above
75,000 may resemble pus.

Measure v iscos i ty  at  the
t ime of  aspi rat ion by

pu t t i ng  a  f  i nge r  a t  t he  t i p  o {
the syr inge and st r ing ing
ou t  t he  f l u id .  Non- in f l am-
mato ry  f l u ids  w i l l  " s t r i ng

out"  longer  than 4 cm and
w i l l  r esemb le  egg  a lbumin

in consis tencv.

You may also drip fluid off the nee-
dle and syringe; it wil lstring out if i t is
Continued ouerleaf
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Figure 3. Aspirate the knee joint rolth a 2O-gauge needle inserted at a point
to 2 cm medial to the inner border of the patella. AngLe the needle slightlg
posterior and penetrate 2 to 3 cm. When done properlg, arthrocentesk carries lit-
tle rbk of infection euen without rigid surgical sepsis. Prepare the joint surfaces
with an application of Betadine scrub or iodine, and u:ipe off the area to be
aspirated toith an alochol swab. To auoid infection, don't touch this area toith
gour fingers. lf gou need to feel for landmarks, do so through the swab. Before
gou irrert the needle, anesthetize the area with ethgl cltloride sprag or one percent
Iidocaine, maktng sure that the patient b not sensitiue to local anesthetics. Also
make sure not to aspirate through an area of cellulitis, since bacteria mag be car-
ried into the joint space and cause infection.
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TtttE 3

CHARACTERISTIGS OF IIORMAI
SYIIWIAT FIUID

Volume (ml)'

Relative viscosity af 38 C

White blood cells (cells/p.l)

Erylhrocytes (cellsi pl)

Differential(%)
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-Synovial Fluid

a noninflammatory fluid and drip l ike
water when it is inflammatory.

The mucin clot (RoPes') test is no
longer advocated, despite frequent
mention in the l iterature. You can get
more reliable information from a cell
count.

Narrowing the differential
Although septic arthritis may

sometimes exhibit relatively Iow
white-blood-cell counts, you should
strongly suspect septic arthritis in the
presence of fever or synovial fluid
white counts greater than 50,000 or
both.

Occasionally crystalline synovitis
and rarely rheumatoid arthritis may
cause such an elevation.

Fluids with counts between 2,000
and 50,000 characterize a wide
variety of inflammatory arthritides,
including sePtic arthritis.

Suspected sePtic arthr i t is
wi th  an increase in  mono
nuclear  ce l ls  Points  to  a
d iagnosis  o f  tubercu lous

in f  ect ion.

Review of the cells maY' on rare

occasion, reveal such diagnostic f in-

dings as leukemic cells or lupus ery'
thematosus.

The identification of crystals in wet
preparations of synovial fluid permits

a specific diagnosis.
Monosodium urate crystals in-

dicate gout; calcium pyrophosphate
crystals, pseudogout; hydroxyapatite
crystals, inflammatory osteoarthritis;
and cholesterol cyrstals, chronic sep'
tic and rheumatoid effusions.

ln order to assure accurate
iden t i f i ca t ion  o f  c rYSta ls ,
be  sure  to  in fo rm the
laboratory of anY cortico-ster-
o id  in jec t ions .  Bes ides
con fus ing  the  d iagnos is ,
steroid crystals maY induce
a  t rans ien t  in f lammatorY
reoonse .

The laboratory may also detect
corticosteroid crystals in some joint-
fluid speciments after intra-articular
injections.

Their shape depends on the Par-
ticular preparation the patient has

been taking. Sometimes they mimic
sodium urate or calcium pyrophos-
phate crystals.

You can also use a Polaroid micro-
scope to diagnose crystal arthritis
rapidly. All you need is two pieces of
polaroid (one in the ocular and one in
the condenser) and an inexpensive or
homemade first-order red comPen'
sator.

With a l itt le practice You can in'

stantly diagnose gout or pseudogout.

ln terpretat ion of  synovia l ' f lu id
glucose level requires knowledge of
the patient's simultaneous serum glu-
cose.

ldeal ly ,  g lucose measurement
should be done in the fasting state.
After an eight hour fast the normal
serum synovial-fluid difference is less
than 10 mg/dl; levels 25 mg or more
below the serum level suggest
inflammation, and differences great'
er than 40 mg suggest sePsis.

ln  the usual  c l in ica l  s i tuat ion -  the
nonfasting state - synovial glucose
levels less than half of those of con'
comittant serum specimens indicate
a septic process. RarelY, theY in-

dicate rheumatoid arthrit is effusions.

Although many doctors order Pro'
tein values, You can get better and
less expensive information about in'

f lammation from a white-cell count.
Normally, synovial 'f luid complement
levels are lower than serum levels; in

most inflammatory conditions, com'
plement behaves l ike an acute-phase
reactant and becomes elevated.
Remarkably high levels are seen, for
example, in Reiter's Syndrome.

Complement levels are esPeciallY
useful in differentiating immune-
mediated rheumatic conditions. In
rheumatoid arthritis, serum sickness,
SBE, and in viral immune'comPlex
arthrit is (rubella and hepatit is), com-
plement levels are usually less than
one-third of those of simultaneous
serum specimens.

In lupus, both serum and comPle'
ment levels are low, whether C3' T4
or CH56 levels are measured. (We
prefer the first two tests in our
laboratory, since theY are more
stable and easier to Perform). The
tests are indicated, however, onlY
when there is confusion on clinical
grounds and you need further evi'
dence.

The differential diagnosis of an in'
f lamed joint usually includes bacterial
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-Synovial Fluid

TASIE 4

PATHO1OGIC GLASSIFICITIOT OF SYililIAt F]IIIOS

Tcst llsrmal iloninllammalory ldlamnatory Safiic Hemordagic
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arthrit is and necessitates cultures and
Gram stains to rule in or rule out the
disorder.

Bacterial infections may be super.
imposed on pre-existing noninfec.
tious joint disease.

Suspect bacter ia l  ar thr i t is
in the presence of

cort icosteroid
administrat ion,  d iabetes,

drug abuse, t rauma,
needle in ject ions through

ce l lu l i t i s ,  and ex t ra -
art icular infect ion.

The bacteria most often involved
in synovial infections are Staphgloco-
ccus aureus, Hemophilus influenzae,
Neisseria, B-hemolytic streptococci,
Anaerobic bacteria may rarely cause
suourative arthrit is.

In certain parts of the country,
fungal infections may be a common
source of a synovial abnormality.

Cultures are positive in 90 percent
of all bacterial arthrit is cases but in
only 50 percent of gonococcal,
tuberculous,  and fungal  ar thr i t is
cases. D

Suggested Reading
Steinbrocker, O, and-Neusladt, D: ApsiraLion
and Injection Therapg in Arthritb and MuscuLo.
skele\al Disorders, Harper and Row, New
York. 1972.

Antique electro-magnetic machine
presented to Adler Museum

A hundred years or so ago the
medical profession had great faith in
the curative power of a mild electric
shock for a variety of nervous
diseases.

Simple electro-magnetic devices
were produced for this purpose. The
patient held an electrode in either
hand, the handle was cranked and a
current f lowed.

Mr Horst Burckhardt, Managing
Director of Uniplan (Pty) Ltd, picked
up just such a century-old machine

one day while stroll ing around the
Portobello Road, London.

Feeling that it properly belonged in
a museum he asked Sue Ormrod,
former Advertisement Manager of
'The Electrical Engineer'. to present it
to the Adler Museum of the History
of  Medic ine,  Univers i ty  of  the
Witwatersra nd, Johannesbu rg.

Pictured at the presentation are,
from the left, Dr Cyril Adler, founder
of  the museum, Sue Ormrod,
holding the machine, and Tony Ffy,
editor of 

'The Electrical Enoineer'.
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