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Synovial Fluid

- Composition and formation
Secreted by cells of synovial membrane
Very viscous, clear ultrafiltrate of plasma

- Contains:
Hyaluronicacid
Mucopolysaccharides
Limited amount of plasma protein
Glucose & uric acid levels equivalent to plasma



Synovial Fluid

* Collection
- Arthrocentesis




Specimen Collection
Synovial Fluid




The amount of fluid depends on the size of the
joint and effusion.

A 3- to 5-mL sample is ideal for laboratory
analysis.

Specimens should not be rejected because of
small volumes, since even a drop may provide
definitive diagnosis in crystalline joint
disease and only small volumes are needed for
cell count and differential.

lithium heparin and EDTA can be used or not?



Table 3. Specimen Requirements for Synovial Fluid’

Test Anticoagulant Volume (mL) Comments
Cell count, Heparin, EDTA 3-5 Can be done on a few
differential, crystals. drops of fluid. Mix
inclusions thoroughly.
Glucose Fluoride or none 3-5 8-hr. fast preferred
Protein None
CHS50 None Freeze 1if not tested
immediately.
C3.C4 None or EDTA Requires 1 mL
Culture SPS, none, or 3-5 Sterile tube required

anticoagulant without
bactericidal or
bacteriostatic effect

=

Requirements may change with advances 1n technology.
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Synovial fluid found in the joint cavities is an ultrafiltrate of plasma that is
passed through fenestrations of the subsynovial capillary endothelium into the
synovial cavity. Once in the cavity, it is combined with hyaluronic acid, a
glycosaminoglycan secreted by the synovial lining cells.

Synovial fluid differs from the other serous fluids in that it contains hyaluronic
acid (mucin) and may‘contain crystals. Synovial fluid is collected by
arthrocentesis, an‘aspiration of the joint using a syringe, moistened
with an anticoagulant, usually 25 units of sodium heparin per mL of

synovial fluid.

Oxalate, powdered EDTA and lithium heparin should not be used
as they can produce crystalline structures-similar to monosodium urate (MSU)
crystals |

Once removed, the synovial fluid is usually transferred to three tubes -

one sterile, one containing liquid EDTA or héparin and one red top tube
—and 5-10 mL of fluid is added to each

. The sterile tube is sent to microbiology, the anticoagulated tube is sent to
hematology and the red top tube, after centrifugation, is used for chemical
analysis.
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Serous & Synovial Fluids, transported to the
testing site at ambient temperature.
Delay in transfer of specimensresult in :
cell lysis, cellular degradation, and bacterial
growth



Synovial Fluid Lab. Testing

Hematology
* Physical properties

- Color & clarity = light yellow / straw & clear
Abnormal colors/ clarity as for other fluids *

* Bloody

- Hemarthrosis
- Traumatic tap

* White / opaque with turbidity

- Indicate pus cells or debris

e Xanthrochromia term not used!

b Iy
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Noninflammatory Effusion

Inflammatory Effusions



Synovial Fluid

* Normal —amber, transparent




Synovial Fluid

e Inflammatory Cells - opaque




Synovial Fluid

e Hemarthrosis




Synovial Fluid Lab. Testing

* Physical properties
- Viscosity
- Screening —‘String Test’ drop from pipette

- Evaluates viscosity
- Normal = @ 5+ cm long before breaking

- Rope’s test for mucin clot,

- Measures degree of hyaluronate polymerization
The test is qualitative and involves the addition of
2% acetic acid to synovial fluid.

- Good / normal = tight ropey mass
- Poor = appears friable or fails to form
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String Test Mucin Clot Test




Specimen Collection, Cont'd

Synovial Fluid
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LIPS Normal Synovial

Fluid Values?
Volume <3.5 mL
Color Colorless to pale yellow
Clarity Clear
Viscosity Able to form a string 4-6 cm long
Leukocyte count <200 cells/pL
Neutrophils <25% of the differential
Crystals None present
Glucose:plasma <10 mg/dL lower than the blood
difference glucose

Total protein <3 g/dL
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Pathologic Classification of
Synovial Fluids

Test Normal Group I Group II Group III Group IV
Noninflammatory Inflammatory Septic Hemorrhagic
Color Pale Yellow Yellow-white Yellow-green Red-brown
yellow
Viscosity High High Low Low Decreased
Mucin Clot | Firm Firm Friable Friable Friable
Leukocyte
count (cells 2200 200-2000 2000-100 000 10 000->100 000 | >5000
uL)
%
Neutrophils | <25 <25 =50 =735 =25
Glucose
(mg/dL) ~Blood ~Blood >25 mg/dL >25 mg/dL lower | ~Blood
lower than blood | than blood
Culture Negative | Negative Negative Often positive Negative
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Mix the specimen well by rotation on an
automated mixer: maximum of 2 to 5 min.
) or hand

mix by inverting the tube 10 to 15 times.

The exception is synovial fluid, which must be
mixed for 5 to 10 min due to the viscosity of the

fluid.
If the fluid Is In a conical tube, flick the bottom of

the conical tube several times

The more turbid the sample, the greater the
miXxing process impacts cell count accuracy.



Different diluents,

- Isotonic saline: white and red cell

- acetic acid or hypotonic saline may be used
to lyse red cells for white cell dilutions.

Acetic acid should not be used as a diluent for

synovial fluid manual nucleated cell counts,

since mucin will coagulate.

If manual nucleated cell counts are performed

on synovial fluid samples, erythrocytes can be

lysed, with preservation of nucleated cells, by

using a hypotonic saline solution (0.3%).



The following guidelines are recommended
for counting areas:

a) If < an estimated 200 cells are present in all 9
sguares, count all 9 squares.

b) If > 200 cells are present in all 9 squares,
then count the 4 corner squares.

c) If > 200 cells are present in one square, then
count 5 of the squares within the center square



For accuracy, there should be even distribution
of cells (approximately no more than 10 cells
variation in the large squares).

Cells should not overlap. For diluted samples, a
minimum of 200 cells should be counted.



Nucleated cells may be counted in the same
chamber as erythrocytes.

All 9 squares if no dilution

All 9 squares for 1:10 dilution

4 corner squares for 1:20 dilution
Center square for 1:100 dilution
Red cell area for 1:200 dilution



Cell Counts

Reference range leukocytes i N ’
O | __--_.--_-:--‘ i
“normal” adult CSF HERNA | S
: = 1 -
0-5 cells/puL : } |
o mononuclears ‘. ‘ " ‘ A l > 23
RBC count is of limited use, but can E———i++ i
Fach of these small B i Tf-"]; :
be used to correct CSF leukocyte sowres s 325 D) RN,
X 1 . 1
counts* & CSF protein values of a R — e
traumatic tap CSF. O e R A NTNITIAT[N 57 G A R e
5 i \HThL pacellli o£ W %
R square mm. On h * X .

e hemacytometer its
depth is 1/10 of f[
r a

mm. For content 4 » -

W* = WBC,.- WBC, X RBC, T 20 o [}

get content of
RBCb § g, ¢ e

i
RBC count is calculated by One WBC added for every 700 RBC
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Synovial Fluid
* Cell differential -Wright’s stain

- Cells of peripheral circulation

- neutrophils 7%, V
- lymphocytes 24%,
- Monocytes 48%, macrophages 10%,

- and synovial lining cells 4%




Synovial lining cell




Tart cells
Synovis v e
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Microscopic exam for crystals

e Use regular and polarized light
* Crystals may be intra-cellular or extra-cellular

- Monosodium urate—gout artheritis

- Calcium pyrophosphate —pseudo gout

- Cholesterol —non specific; chronic inflammatory

- Apatite —calcificartheritis(mineral change in cartilage)
- Corticosteroid —drug injections



Fig 1 Particles seen in SF under high power.

Broken glass cartilage

—
T L Lipid crysials Lipid globules in
— , white cells
materialks
Orienting line

Bipyramidal o
calcium oxalate Hacmataidin
(self-cobowured)
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Figure 3-2.

A leukocyte counting chamber can
also be used to quantitate crystals.
Note large numbers of MSU crystals
in the chamber. x 100.



Figure 4-31.
Supravital stain of synovial fluid from
a patient with acute gouty arthritis.
A, A large needle-shaped monoso-
dium urate crystal is phagocytized by
a polymorphonuclear cell (“olive on
a stick” sign), and is surrounded by
healthy polymorphonuclear cells.
The crystal assumes a brownish color
with the stain. Fresh preparation, cre-
o syl violet and methylene blue stain,
regular light, X oil immersion. B,
Under compensated polarized light,
the crystal retained its characteristic
strong birefringence with negative
elongation. Cresyl violet and meth-
ylene blue stain, compensated polar-
ized light, X oil immersion. (From
Reginato, A. ]., Falasca, G. F., and
O’Connor, C. R.: Supravital stain of
synovial fluid. Submitted for publi-
A cation.)




Mono-sodium urate: Intracellular

Intracellular crystals
Indicate acute flare




“The Gout”
James Gillary, 1799
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Gout- an evil demon attack the toe


http://upload.wikimedia.org/wikipedia/commons/b/b8/The_gout_james_gillray.jpg

CPPD

Figure 4-32.

Testsimplet stain of the synovial fluid
from a patient with calcium pyro-
phosphate dihydrate (CPPD) pseu-
dogout. A rod-shaped CPPD crystal is
inside a polymorphonuclear cell.
Fresh preparation, cresyl violet and
methylene blue stains, ordinary light,
X oil immersion. (From Reginato, A.
]., Falasca, G. F., and O’'Connor, C.
R.: Supravital stain of synovial fluid.
Submitted for publication.)




CPPD

Figure 8-9.

Polymorphonuclear cell containing a
CPPD crystal or the cleft from which
it was removed on Wright stain. Cal-
cium pyrophosphate crystals are seen
frequently in stained preparations be-
cause they are less water soluble than
MSU crystals. Synovial fluid, ordi-
nary light, Wright stain, X 400.



* |n addition to counting and identifying

Syn OVlaI FIUld cells; ideptifi.cati-on of any crystals

present aids in diagnosis.

*Monosodium urate
associated w:‘rh ?ou’ry
arthritis.

*Calcium pyrophosphate =~ ==
associated with pseudogout.

right @ 2011 Wolters Kluwer Health | Lippincott Williams & Wilkins

*Blunt ended rod-like crystals resembling monosodium urate, crystals
can be seen in patients following joint steroid injection.

*Others: oxalate and cholesterol



Cholesterol Crystal

Figure 11-1.

Large plate-shaped crystals with
notched corners, resembling the Utah
state map, characteristic of choles-
terol monohydrate. These crystals
measure between 10 and 100 wm and
are common in chronic articular and
bursal effusions of patients with rheu-
matoid arthritis.?>"’~!® Similar crys-
tals are seen in xanthomas, "
chronic gouty tophaceous depos-
its,!”?° and, occasionally, in the syn-
ovial fluid of patients with osteoar-
thritis.”! ~ Compensated  polarized
light, X 400. (From Reginato, A. ].
and Kurnik, B. R. C.: Calcium oxa-
late and other crystals associated with
kidney diseases and arthritis. Semin.

Arthritis Rheum., 18:198, 1989.)
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Reference Intervals for Synovial Fluid Constituents

Constituent

Total protein
Albumin
o,7-Globulin
0o>-Globulin
B-Globulin
v-Globulin
Hyaluronic acid
Glucose

Uric acid
Lactate

Synovial fluid

1-3 g/dL
55%-70%
6%-8%
5%-7%
8%-10%
10%-14%
0.3-0.4 g/dL
70-110 mg/dL
2-8 mg/dL
9-29 mg/dL

Plasma

6-8 g/dL
50%-65%
3%-5%
7%-13%
8%-14%
12%-22%

70-110 mg/dL
2-8 mg/dL
9-29 mg/dL



(839 i <laula

serous fluid

plural fluid
peritoneal fluid
pericardial fluid



Parietal
pericardium
Pericardial
cavity
Visceral
pericardium

Parietal
peritoneum

Visceral
peritoneum

Peritoneal
cavity

Parietal pleura
Pleural cavity

Visceral pleura

Lung
Body wall

Liver

Stomach

Intestine

Figure 13-1 The body areas and membranes where
serous fluid is produced. &



Serous Body Fluids

Schematic representation of the three body cavities
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Specimen Collection
and Handling

Fluids for laboratory examination are collected by needle aspi-
ration from the respective cavities. These aspiration procedures
are referred to as thoracentesis (pleural), pericardiocentesis
(pericardial), and paracentesis (peritoneal). Usually, abundant
fluid (>100 mL) is collected; therefore, suitable specimens are
available for each section of the laboratory.

An ethylenediaminetetraacetic acid (EDTA) tube is used
for cell counts and the differential. Sterile heparinized or
sodium polyanethol sulfonate (SPS) evacuated tubes are used
for microbiology and cytology. For better recovery of microor-
ganisms and abnormal cells, concentration of large amounts ot
fluid is pertormed by centrifugation. Chemistry tests can be
run on clotted specimens in plain tubes or in heparin tubes.
Specimens for pH must be maintained anaerobically in ice.l



Serous Body Fluids, cont.

= The serosal fluids

- Body cavities
are plasma ultra

Pericardial -heart filtration
= macatha|ig] lining
D .
'e‘_“ Serous Body Fluids are -ultra tadd any
Peritifiltrate” of the plasma ce

- Meml Closely resembles the plasma
Linec(as opposed to CSF)
Parietal —lines cavity wall
Visceral —covers organs contained within

Serous fluids fill the space between



Serous Body Fluids, cont.

Types of serous fluids
Pericardial fluid —around heart
Pleural fluid (thoracic fluid) —lung cavity
Peritoneal (ascitic fluid) —abdominal cavity
Reasons for analysis

Infections

Hemorrhages

malignancies,

and other disorders




Serous Body Fluids,

Composition & Formation

Effusion

- an increase In the serous fluid due to some
disruption in production &/ re-absorption
processes.

- Classification of cause of an effusion Is
alded by determining if the fluid is a
“transudate” or an “exudate’.



Transudate vs. Exudate

Transudate

result of a systemic disorder that disrupts the
balance of fluid production / fluid re-

absorption.
Examples:
Pleural transudate—congestive heart failure;
Pericardial transudate—nephrotic syndrome, metastatic cancer
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Transudate vs. Exudate

Exudates

term to classify the effusion that is a result of
a problem with the membranes themselves.

Produced by conditions that directly involve
the membranes of the particular cavity, ex.
Infections, inflammation, and malignancies

Thought of as an inflammatory process

Exudate examples:
Pleural exudate—carcinoma, pneumonia, trauma

Pericardial exudate—infection, cardiovascular disease
(CV)-trauma, cancer
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Differentiation Between Transudates and Exudates

CHARACTERISTIC / TEST
Color

Clarity

Specific gravity

Glucose

Protein

Fluid / serum protein ratio
Fibrinogen / Spontaneous clotting

Fluid / serum amylase

Fluid / serum bilirubin ratio

Lactate dehydrogenase

Fluid/ serum LD ratio

Cell counts (total)

TRANSUDATE
Pale yellow

Clear
<1.015

Equal to serum

<3.0g/dL
<0.5

No

<2.0

<0.6

< 60% of serum

<0.6
<300/L

EXUDATE

Any abnormal color
Bloody cloudy, purulent, turbid
>1.015

Over 30 mg less than serum level

»3.0¢g/dL
>0.5

Possible

»>2.0

>0.6

>60% of serum

>0.6
>1000/L



Two kinds of pleural effusions Transudates and
exudates

Transudate Exudate
Cause non-inflammatory flammatory,tumor
Apperance light yellow yellow, purulent
Specific gravity <1.018 >1.018
Coagulability unable able
Revalta test negative positive
Protein content <3.0g/dl >3.0g/dl
PF/S proteinratio <0.5 > 0.5
S-P fluid Alb gradient <1.2 g/l
LDH <200 1U/L >2001U/L
PF/S LD ratio <0.6 > 0.6
Cell count <100X106/L >500X106/L
Differential cell Lymphocyte Different
Pleural Fluid cholestrol > 45 mg/dl
PF/S cholestrol ratio <0.3 >0.3

PFE/S bilirubin ratio

> 0.6
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Serous fluids for the cytology laboratory should
De sent as soon as possible.

f storage Is necessary, the specimen should
ne refrigerated at 4 °C without a fixative.

Serous fluids have a high protein content,
cellular detail with Papanicolaou (PAP), H & E,
or other stains will be adequately preserved
with refrigeration for several days.




Serous Body Fluids

Hematology / Gross examination

Color & clarity

NV = yellow & clear (other terms as for CSF are
sometimes used, EXCEPT ,xanthrochromic®

Cell count , same as for CSF
Differential e
- any cell in peripheral blood, #

- mesothelial cells, . .

- malignant cells



Serous Body Fluids
Mesothelial cells

Unique to serous fluids, originate from lining of
peritoneal, pleural, and pericardial cavities.

_arge round cell with abundant blue cytoplasm and
purple nucleus which may be eccentric

Cell sometimes described as having a "fried egg"
appearance. -usually are single or may be in sheets

Nucleus round to oval & has a smooth outline, takes
up @ 1/3 -2 of the space.

Smooth spherical nuceoli may be seen.




Mesothelial Cells




‘ Serous Body Fluids
Mesothelial cells
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'Serous Body Fluids
Mesothelial cells

= Macrophage engulfed Candidia species in a
pleural fluid. mesothelial cells.
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‘ Serous Body Fluids
Malignant cells

Characteristics

= lrregular shape

= Uneven chromatin distribution

= Prominent large irregular nucleol,
= Community borders

= Increased nuclei / cytoplasm ratio.

= Always send suspicious cells to cytology /
pathology




'Serous Body Fluids

Malignant CGHS, ACSP 7, Case 1 peritoneal fluid, malignancy




‘Serous Body Fluids

Malignant cells, ascp 9 Case 2 pleural fluid 42 year old,

breast cancer




'Serous Body Fluids

Malignant cells, Ascp 10 Case 3, ascitic fluid, 62 year
old admitted for GI bleeding

e —




'Serous Body Fluids

Malignant cells, Ascp 12 case 4, 30 year old with back

pain and inability to work. Pleural effusion fluid —malignant tumor
on spinal cord




Serousal Fluids

Pleural Fluid
Cluster of abnormal cells




‘ Serous Body Fluids
LE cell

= Seen in patients with SLE

= LE cell is a neutrophil that has engulfed a
homogeneous mass of purple staining
nuclear material




‘ Serous Body Fluids
Pericardial Fluid

= 1987 CAP CM21 Pericardial fluid, intracellular bacteria




‘ Serous Body Fluids

Peritoneal Fluid
= 1992 CAP CMA41 Peritoneal fluid. Seg, macro, yeast
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PLEURAL FLUID TESTING ALGORITHM

Fluid protein and LD

Fluid:serum protein >0.5 Appearance
Fluid:serum LD =0.6 |
Fluid LD =>2/3 upper normal serum value | 1
1|r Bloody Milky
Any positive | |
Piﬂ ‘1"?5 Hematocrit Trniglycerides
Transudate Exudate
Glucose
ADA
WBC/Diff
Amylase
pH
1
1 1 L
ADA =40 /L  WBC/Diff Amylase pH

gl e e

Tuberculosis Bacterial infection Pancreatitis Possible Esophageal
need for rupture
chest tubes
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0.1-0.2 ml/kg
Clear appearance
pH: 7.60-7.64
Protein<1.5 g/dI
Cell<1000/ pl
Glucose=P glucose

LDH<50% P LDH
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 The appearance

- Bloody — Hematocrit compared to the blood
— <1% is nonsignificant
— 1-20% indicates either cancer, PE or trauma
— >50% indicates hemothorax.

- Cloudy or Turbid — Centrifugation

— Turbid supernatant indicates high lipid levels
— Check TG - >110mg/dl — chylothorax
— If TG>50mg/d| and cholesterol>250 - pseudochylothorax
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able Correlation of Pleural Fluid
m Appearance and Disease®

Appearance

Disorder

Clear, pale yvellow
Turbid, white
Bloody

Milky

Brown
Black

Viscous

Normal
Microbial infection (tuberculosis)
Hemothorax

Hemorrhagic effusion, pulmonary
embolus, tuberculosis, malignancy

Chylous material from thoracic
duct leakage

Pseudochylous material from
chronic inflammation

Rupture of amoebic liver abscess
Aspergillus

Malignant mesothelioma (increased

hyaluronic acid)
102



Bloody- Cancer, PE, Trauma, Pneumonia In
that order

Turbid- either due to cells or debris or a high
lipid level.

Putrid odour- Anaerobic infection.
Ammonia odour- urinothorax



The appearance

- Bloody — Hematocrit compared to the blood
o <1% is nonsignificant
o 1-20% indicates either cancer, PE or trauma
o >50% indicates hemothorax.

- Cloudy or Turbid — Centrifugation
o Turbid supernatant indicates high lipid levels
o Check TG - >110mg/dl — chylothorax

o If TG>50mg/dl and cholesterol>250 -
pseudochylothorax
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Transudate Exudate
Density <1.015 >1.015
Protein <3gr/di >3gr/dl
PF/S Protein <0.5 >0.5
LDH <200 U >200 U
PF/S LDH <0.6 >0.6
Cholesterol <54 mg/d| >54 mg/d|
PF/S Cholesterol <0.3 >0.3
HDL/LDL >0.6 <0.6
Alkalen Phosphatase <75 IU/ml >75 1U/ml




Two kinds of pleural effusions Transudates and

exudates
Transudate Exudate

Cause non-inflammatory flammatory,tumor
Apperance light yellow yellow, purulent
Specific gravity <1.018 >1.018
Coagulability unable able
Revalta test negative positive
Protein content <3.0g/dl >3.0g/dl
PF/S protein ratio < 0.5 > 0.5
S-P fluid Alb gradient <1.2 g/dl
LDH <2001U/L >2001U /1L
PF/S LD ratio <0.6 >,0.6
Cell count <100X10°%/L >500X10¢/L
Differential cell Lymphocyte Different
Pleural Fluid cholestrol > 45 mg/dl
PF/S cholestrol ratio <0.3 >0.3

PF/S bilirubin ratio > 0.6
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Hematology Tests

As mentioned previously, the difterential cell count is the most
diagnostically significant hematology test performed on serous
fluids. Primary cells associated with pleural fluid include
macrophages, neutrophils, lymphocytes, eosinophils, mesothe-
lial cells, plasma cells, and malignant cells. Macrophages nor-
mally account for 64% to 80% of a nucleated cell count,
followed by lymphocytes (18% to 30%) and neutrophils (1%
to 2%) (Table 13-4). These same cells also are found in pericar-
dial and peritoneal fluids.

Similar to other body fluids, an increase in pleural fluid
neutrophils indicates a bacterial infection, such as pneumonia.
Also, neutrophils are increased in effusions resulting from pan-
creatitis and pulmonary infarction.

Lymphocytes are noticeably present normally in both tran-
sudates and exudates in a variety of forms, including small,



Lymphocytes are noticeably present normally in both tran-
sudates and exudates in a variety of forms, including small,
large, and reactive. More prominent nucleoli and cleaved nu-
clei may be present. Elevated lymphocyte counts are seen in
effusions resulting from tuberculosis, viral infections, malig-
nancy, and autoimmune disorders, such as rheumatoid arthritis
and systemic lupus erythematosus. Systemic lupus erythemato-
sus cells may be seen (Fig. 13-3).

[ncreased eosinophil levels (>10%) may be associated with
trauma resulting in the presence of air or blood (pneumothorax
and hemothorax) in the pleural cavity. They also are seen in
patients with allergic reactions and parasitic infections.

The membranes lining the serous cavities contain a single
layer of mesothelial cells, so it is not unusual to find these cells



Figure 13-3 Systemic lupus erythematosus cell in pleural fluid.
Notice the ingested “round body” (x1000). &
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Figure 13-4 Normal pleuralfluid mesothelial cells (A), lymphocytes  Figure 13-7 One normal (A) and two reactive (B) mesothelial cells
(B), and monocytes (C) (x250). & with a multinucleated form (500). &



Figure 13-5 Nomal mesothellcel(500), & Figure 13-8 Pleuralfluid plasma cells seen n a case of tuberculosis
Notice the absence of mesothelilcels x1000). @




Figure 13-6 Reactive mesothelial cells showing eccentric nuclei
and vacuolated cytoplasm (x500). &



Box 13-2 Characteristics of Malignant Cells

Increased nucleus:cytoplasm (N:C) ratio: the higher the ratio, the
more poorly differentiated are the cells

Irreqularly distributed nuclear chromatin
Variation in size and shape of nuclei
Increased number and size of nucleoli
Hyperchromatic nucleoli

Giant cells and multinucleation

Nuclear molding

Cytoplasmic molding (community borders)
Vacuolated cytoplasm, mucin production

Cellular crowding, phagocytosis
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Figure 13-9 Pleural fluid adenocarcinoma showing cytoplasmic Figure 13-12 Poorly differentiated pleural fluid adenocarcinoma
molding (x250). & showing nuclear ireqularities and cytoplasmic vacuoles (x500). &




able : Significance of Cells Seen in Pleural

Cells Significance

Neutrophils Pancreatitis
Pulmonary infarction

Lymphocytes Tuberculosis

Mesothelial cells

Plasma cells

Malignant cells

Viral infection
Autoimmune disorders
Malignancy
Lymphoma

Sarcoidosis

Normal and reactive forms have no
clinical significance

Decreased mesothelial cells are as-
sociated with tuberculosis

Tuberculosis

Primary adenocarcinoma and small-
cell carcinoma

Metastatic carcinoma



Differentiation Between Chylous and
Pseudochylous Pleural Effusions

Chylous Pseudochylous
Effusion Effusion
Cause Thoracic duct Chronic
damage inflammation
Lymphatic
obstruction
Appearance Milky/white Milky/green tinge
Leukocytes Predominantly Mixed cells
lymphocytes
Cholesterol Absent Present
crystals
Triglycerides | >110 mg/dL <50 mg/dL
Sudan Il Strongly positive | Negative/weakly

staining

positive



Microbiological and Serological Tests

Microorganisms primarily associated with pleural effusions in-
clude Staphylococcus aureus, Enterobacteriaceae, anaerobes, and
Mycobacterium tuberculosis. Gram stains, cultures (both aerobic
and anaerobic), acid-fast stains, and mycobacteria cultures are
performed on pleural fluid when clinically indicated. Molecu-
lar testing using polymerase chain reaction (PCR) is a more
sensitive test to detect M. tuberculosis. !

Serological testing of pleural fluid is used to ditterentiate
eftusions of immunologic origin from nonintlammatory processes.
Tests for antinuclear antibody (ANA) and rheumatoid factor (RF)
are performed most frequently.

Detection of the tumor markers carcinoembryonic antigen
(CEA), CA 125 (metastatic uterine cancer), CA 15.3 and CA 5490
(breast cancer), and CYFRA 21-1 (lung cancer) provide valuable
diagnostic information in effusions of malignant origin.14

Pleural tluid testing and its significance are summarized

in Figure 13-15.
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> 50.000/microliter >hemorrhagic ascites,
which usually is due to malignancy,
tuberculosis or trauma.

Fluid sample used

\ p) | to create a culture
j for analysis
h
) /
:,‘/’" { )

" Peritoneal cavity

with fluid
Midsection of abdomen

FADAM.
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Transudates Versus Exudates

Differentiation between ascitic fluid transudates and exudates
is more difficult than for pleural and pericardial effusions. The
serum-ascites albumin gradient (SAAG) is recommended
over the fluid:serum total protein and LD ratios to detect tran-
sudates of hepatic origin.!* Levels of fluid and serum albumin
are measured concurrently, and then the fluid albumin level is
subtracted from the serum albumin level. A ditference (gradi-
ent) of 1.1 or greater suggests a transudate effusion of hepatic
origin, and lower gradients are associated with exudative
effusions, as shown in the following example.

EXAMPLE

Serum albumin of 3.8 mg/dL - fluid albumin of
1.2 mg/dL = gradient of 2.6 = transudate effusion
Serum albumin of 3.8 mg/dL - fluid albumin of
3.0 mg/dL = gradient of 0.8 = exudate effusion
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Laboratory Tests

Tests performed on pericardial tluid are directed primarily at
determining whether the fluid is a transudate or an exudate
and include the ratios for tluid:serum protein and lactic dehy-
drogenase (LD). Like pleural fluid, WBC counts are of little
clinical value, although a count of >1000 WBCs/pL with a high
percentage of neutrophils can indicate bacterial endocarditis.

Cytological examination of pericardial exudates for the
presence of malignant cells is an important part of the tluid
analysis. Cells encountered most frequently are the result of




Figure 13-16 Malignant pericardial effusion showing giant

mesothelioma cell with cytoplasmic molding and hyperchromatic
nucleoli (x1000). &
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Significance of Pericardial Fluid
Testing

Test Significance
Appearance
Clear, pale yellow Normal, transudate
Blood-streaked Infection, malignancy
Grossly bloody Cardiac puncture, anticoagulant
medications
Milky Chylous and pseudochylous
material

Additional testing

Increased Bacterial endocarditis
neutrophils

Malignant cells Metastatic carcinoma

Carcinoembryonic Metastatic carcinoma
antigen

Gram stain and Bacterial endocarditis
culture

Acid-fast stain Tubercular effusion

Adenosine Tubercular effusion
deaminase
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