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	Policy Statement
	Core Laboratory Personnel are responsible for insuring the specimen submitted for testing is acceptable and the procedure for performing this test is not violated.

	Purpose
	This procedure provides technical instruction for acceptable performance of Body Fluid Cell Counts.

	Scope
	This procedure applies to testing personnel authorized to perform the Body Fluid Cell Count assay. 

	Responsibility
	All authorized personnel are responsible for following procedural guidelines and insuring good laboratory practice is followed.

	Related Documents
	Glossary of Hematology

Shandon Cytocentrifuge User Manual

Microscope User Manual

CORE 6502 R Body Fluid Analysis on the 
Sysmex XE-Series analyzer


                                                BODY FLUID CELL COUNTS 

PRINCIPLE

White blood cells, red blood cells, and tissue cells are enumerated in body fluids (cerebrospinal, pleural, peritoneal and synovial) by the classical hemacytometer method when errors for WBC and RBC parameters are noted using the Sysmex XE-5000 analyzer.  Additionally, all clear CSF fluids MUST be enumerated for RBC’s by the classical hemacytometer method  See CORE 6502 R Body Fluid Analysis on the Sysmex XE-Series analyzer for detailed instructions. A smear is made on the Shandon Cytocentrifuge and a differential cell count is done.
MATERIALS
Bright Line Hemacytometer with Rulings. Immediately after use, the cover glass is to be removed and the counting chamber is to be cleaned with water or (if necessary) with a mild cleaning solution. The chamber is to be dried with a soft cloth or rinsed with acetone. 

Hemacytometer cover glasses, 25 mm. sq.

Normal saline; checked for contamination monthly

Capillary tubes, plain

Phase or ordinary light microscope

Shandon Cytocentrifuge

Streck Cell-Check Body Fluid Cell Count Controls L1-UC/CC, L2
All materials are located in Hematology set-up area by the phase microscope and cytocentrifuge.

SPECIMEN REQUIREMENTS

Because of the difficulty of obtaining body fluid specimens and the risk to the patient of having to obtain a repeat sample, no body fluid is to be rejected as unsuitable for analysis. The specimens are usually sent in numbered plastic screw-cap body fluid tubes. When performing a cell count on CSF, the highest numbered tube should be used unless the physician requests otherwise. This is done to minimize peripheral blood contamination from a traumatic tap. (Occasionally, the embossed number on the plastic tube does not match the label number for cell counts. In these cases, disregard the embossed number and process as labeled). For other fluid types, any well-mixed sample may be used. Some samples may be sent in anticoagulant to prevent clotting and are also acceptable.

NOTE:  Cell count and differential will not be performed on a Bronchial washing in the
              Hematology department. All Bronchial washing samples will be done in the
              Cytology Department.

CONTROLS
At least one Streck Body Fluid Cell Count Control specimen will be performed for each 8 hours of patient testing if required. Results will be recorded on a Body Fluid Count – Manual Method Control form.  

PROCEDURE

The cell count on all body fluids is to be performed immediately upon arrival in the laboratory. Standing for any length of time may alter test results.

1. The color and appearance of the fluid is noted and recorded. If the specimen is CSF and is bloody, an aliquot should be spun down and the supernatant checked for xanthochromia. A comment is included with each Bloody CSF cell count concerning the presence or absence of xanthochromia; ie. "supernatant is xanthochromic" or "supernatant is not xanthochromic",

2. Cell count:

a. Most body fluids have cell counts less than 1000/cm. Any fluid that is clear to hazy should be counted undiluted on the hemacytometer. Fill both sides of a clean counting chamber with the fluid by using a capillary tube.

b. If the cell count is not too high (i.e., there is no overlapping of cells) count the undiluted specimen. Count the RBCs and WBCs separately on both sides of the chamber, and take an average. The number of squares to count will vary depending on the number of cells present in the sample. For clear fluids with low cell counts (i.e., counts less than 100) the entire chamber should be counted (9 squares) on both-sides and the total divided by two to obtain an average. This average count should be multiplied by 1.1 to obtain the cell count.

EXAMPLE: You count 25 WBCs on one side of the chamber and 21 on the other. 

21 + 25   = 23
    2 

23 x 1 .1= 25.2 (round to 25 WBC/mm3)

For counts over 100 the number of squares counted should be reduced to keep the number of cells counted reasonable. However, the total number of cells counted on each side needs to be kept high enough to ensure an accurate result. At least 50 cells should be physically counted on each chamber of the hemacytometer and an average obtained. Calculation of results should be based on the following formula:

Total cells      No. of cells x dilution

No. of squares counted x volume of each square

The dilution factor for undiluted specimens is one and may be ignored for this section.

The large WBC counting squares have a volume of 0.1 uL The smaller RBC counting squares have a volume of 0.004 uL

EXAMPLES:

1) You count 60 RBCs in five squares of the red cell counting area on one side and 70 in the same five squares on the other side

      60 + 70

2 = 65 average

       65

5 x 0.004  = 3250 RBC/uL

2) You count 120 WBCs in four WBC counting squares on one side and 110 in the same four squares on the other side

120 +110   =   115

       2

         

      115         = 288 WBC/uL
    4 x 0.1   

If while performing a cell count any doubt exists as to the distinction of red cells from white cells, the fluid should  be counted by phase microscopy (use the scope used for fluid crystals – refer to CORE 6560 R for detailed instructions), or by making sample dilutions using saline. Dilutions should be done in duplicate. The preparation is as follows:



1.
Gently mix specimen



2.
Pipette 10 ml of saline into 2 separate blood dilution vials or                                               

                                 suitable containers.   



3.
Add 20 ul of the sample to each of the vials containing 10 ml of

 

saline.




4.
Gently swirl each of the 1:501 dilutions to mix.



5.
Mix the dilution thoroughly by inversion for a minimum of 3 times.

6. Charge both sides of the hemacytometer, using one dilution                               

per side, let sit for a minimum of 1 minute, and read.                                                                                                   

After counting the RBC’s and WBC’s remember to multiply your answer by your dilution factor, in this case 501. Counts between chambers should agree within 10%.

                      Example:

                                 You count an average of 25 RBC’s in 5 squares of the red cell 

                                  Counting area

                                                          25 x 501 

                                                         5 x 0.004  =  626,250 RBC/uL

c. If it is impossible to perform a cell count on a sample, such as pus, the patient's physician or the nursing unit should be notified and a comment posted to the cell count detailing why a cell count could not be performed, such as;

     Specimen consists of bacteria and cellular debris, no intact cellular elements

     seen, cell count cannot be performed on this sample. In any case, a smear

     should be made on every body fluid received and examined.

d. Clotted samples should not be tested.  Clotted or sub-optimal specimens 
     unsuitable for counting should be microscopically examined for WBC’s and
     RBC’s using a glass slide and coverglass.  Report as no, rare, few, moderate
     or many WBCs or RBCs present with the comment “clotted specimen, unable
     to perform an accurate cell count.” If the sample was submitted in the wrong 
     tube type, the comment “sample collected improperly” should also be 
     reported.

Differential Counts:

a) A smear must be made and stained when the XE-5000 fails to generate a differential count (use the SP1000i stainer in the Hematology lab ).

b) The Shandon cytospin 3 in the Hematology lab should be used to prepare the smears. In no case should a pushed smear be used, even when the cell counts are high. To prepare a smear on the cytocentrifuge:

1. Remove the sample containment carousel by lifting on the black knob in the center of the lid. Remove the lid by lifting on the metallic button in the center of the black knob.

2. Remove one of the 12 slide clips from the carousel.  Press the open lid key to release the lid latch and open the lid.

3. Release the sample funnel retaining clip by pressing the clip sideways.                  

4. Label a slide and seat in the bottom of the slide clip. Place a disposable cytofunnel sample chamber in the sample clip with the flat absorbent side against the slide.

5. Close the retaining clip and make sure it locks in place.

6. The fluid may need to be diluted with saline based upon the white and/or red count. Use the following scheme:

	WBC
	0-300
	301-600
	601-900
	901-1200
	1201-2000
	2001-3000

	DILUTION   
	None
	1/2
	1/3
	1/4
	1/6
	1/10

	(0.9% NaCI)
	
	
	
	
	
	


a. If WBC count is greater than 3000/ul, dilute to 3000/ul, then 1/10.

b. If RBC count is greater than 5000/ul in the diluted sample, continue to dilute further until the RBC count is under 5000/uL

7. Place one drop of 30% albumin in the bottom of the sample chamber.  This may be found in the Hematology set-up area. Then add 5 drops of diluted fluid, using a disposable plastic pipette.

8. Place the sample chamber slide clip assembly into the sample carousel. The assembly will only fit one way. Remember to balance the centrifuge with a. blank slide clip.

9. Close the lid until it latches. The time and speed of centrifugation is preset in the machine and should not need to be changed. Check that the display on the instrument shows a speed of 750 rpm and a time of 3 minutes. Press the START button.

10. When the cytocentrifuge is finished it will beep. Open the centrifuge and remove the slide clip containing the slide. Open the slide clip and carefully remove your slide to prevent smearing of the cells deposited on the slide. Circle the cell area on the opposite side of slide with a blue sharpie or black marker pencil. 
11. After the slide has air dried, stain on the SP1000i slide stainer. If possible, a 100-cell differential count should be performed. On some fluids with very low cell counts, such as normal CSF, it will be impossible to find 100 cells to count. In these cases count all the cells that can be found and adjust the count to 100 cells. This is automatically done by the meditech computer system by pressing the F12 button when you have finished your count. 

12. When counting slides with tissue cells, i.e., mesothelial cells or macrophages, be sure to include these in the differential count as mononuclear cells. Any slide with abnormal unidentified cells or suspicious cells must be saved for review by a pathologist.

REPORTING RESULTS

All results are entered into the Meditech computer system. Any dilutions should be noted on your worksheet along with the final result. The differential results may be entered using the online cell counter under the entry screen function. The entry screen codes may be looked up by pressing F9. Consult the Meditech manual located on the hematology bookshelf for detailed instructions. 
The cell count information may also be entered under the entry screens or may be resulted under standard result entry. Pressing F9 will list the acceptable responses for color and appearance of each fluid. If a fluid specimen is partially clotted or cell clumps or debris is seen on the counting chamber, include a comment with the fluid cell count results stating that the results may be inaccurate. Again, consult the list of coded comments for an appropriate comment or, if necessary, free text the comment.

NOTE:  Any patient with abnormal unidentified cells or suspicious cells should be accessed in the meditecch system to see if a cytology request was made.
COMPARING RESULTS BETWEEN DEPARTMENTS

1. Any slide with abnormal unidentified cells or suspicious cells must be referred to a pathologist as soon as possible. The pathologist will review the slide and determine whether a formal cytopathology evaluation is necessary. If a separate cytopathology evaluation was already ordered by the clinician, the pathologist will communicate his findings to the appropriate cytopathologist or cytotechnologist for correlation. The results of these activities in Hematology will be entered in the patient record.

    EXAMPLE: “Atypical cells present. See complete cytopathology specimen X”.

After comment entry, a copy of the report is forwarded to the processing area of cytology. This report is presented to the pathologist for incorporation, as appropriate, into the cytology report on the body fluid.

2. All slides are saved in the hematology area three weeks for potential review or referral. Significantly abnormal smears (e.g. those demonstrating microorganisms, cytologically suspicious or overtly malignant cells) should be saved for greater than one week, as storage will allow. 

Tips and Trouble Shooting:


If difficulty is experienced trying to prepare an acceptable smear, that is, a smear with evenly distributed cells that are not packed together and that have not been disrupted by the cytocentrifuge process, try using the following list to produce a better slide.

1. Use one drop of 30% albumin at bottom of cytospin chamber.

2. Use dilution scheme based on white cell count.  Bloody fluids may be further diluted based on the red count.

3. Don't make a push smear, even when the cell counts are high.

4. Center the outlet port inside the filter paper hole carefully.

5. Don't let unspun fluid wet the slide when chamber is disassembled.

6. If fibrin strands or other contaminant material is present, it may clog the filter paper and prevent absorption of fluid.  Better slides may sometimes be obtained if cells are first centrifuged and resuspended in saline.

7. Centrifuge synovial fluids and resuspend cells in saline before using cytospin.  If synovial fluid is extremely viscous, add a pinch of hyaluronidase to liquify the sample before processing.  Hyaluronidase is stored in the freezer.

8. If a fluid is clotted, cytospin slides may be prepared from a suspension of the clotted material as well as the supernate to increase the possibility of detecting malignant cells.

NORMAL VALUES:CSF



CELL TYPE

                        ADULT

NEONATE


WBC


                         <5/ul

<30/ul*



RBC


                          Few

 Variable



Mononuclear (MN)                            44-96%

 52-94%



Polymorphonuclear (PMN)

    0-7%

 0-8%**

*Children have intermediate values, e.g., up to 20/ul the first few years of life, and up to 10/ul until adolescence.

 **High risks neonates without meningitis may have up to 60% neutrophils.

                      PLEURAL, PERITONEAL, PERICARDIAL EFFUSIONS

The presence of a detectable effusion in these body cavities is of itself "abnormal",  Laboratory findings do not have a "normal range", but are useful in classifying the pleural and peritoneal effusions into transudates and exudates.



                           SYNOVIAL FLUID


APPEARANCE

Clear, yellow, straw



WBC



<200/ul



RBC



<200/ul



%Polymorphonuclear
<25%

                                               CRITICAL RESULTS:


Any spinal fluid from the emergency room showing critical results should have the results called.  Any fluid with bacteria should be called first ruling out the possibility of contamination by noting whether any of the bacteria are intra-cellular.  If all the bacteria are extra-cellular, the slide should be remade using fresh supplies and reagents.  As stated before, any slide with unidentified cells or suspicious cells must be saved for review by a pathologist.

CRITERIA FOR SUSPECTING MALIGNANCY IN  WRIGHTS STAINED CYTOSPIN

                                                   PREPARATIONS

The following list may be helpful in deciding what is benign from what is possibly malignant.  It is not all inclusive and, if any doubt exists about the possibility of malignancy, the slide should be saved for a pathologist.

	PRIVATE 

                  BENIGN
	
   MALIGNANT

	Round to oval nucleus (mesothelial cell) or bean-shaped nucleus (reactive lymphocyte).  Nuclear membrane is prominent and smooth.
	May have irregular, bizarre nuclear shape.  Nuclear membrane may be indistinct and jagged.

	If multi-nuclear similar nuclear size (mesothelial cells)
	Multi-nuclearity may occur with dissimilar nuclear size.

	Nuclear chromatin may be fine, but has smooth, even texture.  Nuclear chromatin of large reactive lymphocytes often has ropey appearance.
	Nuclear chromatin often fine (not condensed) with even larger parachromatin spaces than reactive mesothelial cells or lymphocytes.  May have uneven texture.

	Nucleus intact.
	May have nuclear disintegration, or "blebbing" at the periphery of nucleus.

	Nucleoli small, if any.
	Nucleoli may be large and angulated.

	Usually moderate to small N/C ratio (<1/2), except for mature lymphocyte.
	N/C ratio may be high in some of the malignant cells.

	Mitoses rare.  If seen (often in samples with reactive lymphocytes, they are circumscribed and symmetrical.

	Mitoses may be abundant and irregularly shaped, with excess chromatin material, wandering chromosomes, or micronucleus formation.

	Nuclear molding (indentation of nucleus of one cell by the nucleus of another) is only seen in phagocytosis of one cell by another.
	Nuclear molding may be seen.  Cells may align closely with "Indian file" appearance.

	Only an occasional large cell
	Many cells may be very large

	In properly-prepared slides, clusters of cells look like they came together with demarcation lines or even thin "windows" between cells.  Outer border is irregular.
	Clusters of cells look like they grew together, and it is difficult to tell where one cell stops and another begins.  Outer border is continuous.  Both outer and inner border may have darkened outline, due to areas of cell overlap.

	Vacuoles in macrophages are irregularly shaped and may contain partially digested material.  Vacuoles in degenerating mesothelial cells are often seen at the periphery of the cell.  Degenerating cells (both mesothelial and malignant) may also have small, irregularly-shaped, poorly-defined vacuoles, both in the cytoplasm and over the nucleus.
	Vacuoles in malignant cells usually represent synthesized materials (e.g. mucin).  When large, they have a smooth edge and relatively clear interior.  When small, they are also round, well-defined, smooth-edged and clear, often covering the nucleus.  Vacuoles in adjacent cells may appear to coalesce.  May have clear, "Punched-out" vacuoles over the nucleus.

	Signet ring cells (cells with one large vacuole and the nucleus pushed to one side) occur singly or in clusters with other types of cells.  Many phagocytic macrophages are present in the sample.
	Signet rings cells may occur in tight clusters with minimal numbers of phagocytic macrophages in the sample.

	Reactive lymphocytes: Cyto-plasm may be basophilic, but sometime perinuclear halo (golgi region) may be seen.  Azurophilic granules may be present.  Vacuolization usually only in cytoplasm.


	Lymphoma: Cytoplasm often basophilic but no golgi region is seen.  Azurophilic granulation rare.  Vacuolization may be seen over nucleus as well as in cytoplasm.

	Cellular infiltrate is heterogeneous.
	Cellular infiltrate may be homogenous.

	Unusual cells, but gradation of normal to reactive cells.
	Cells look bizarre.


INTERPRETATION OF MICROSCOPIC AND MACROSCOPIC FINDINGS:
The following pages contain information about possible causes of abnormal findings in body fluids.  This list is for educational use by laboratory personnel only.  It is not to be used to suggest any diagnosis or cause on a patient's laboratory report.

	PRIVATE 

LABORATORY FINDINGS
	
SIGNIFICANCE

	GROSS APPEARANCE
Turbid
	>200 WBC/ul

>500 RBC/ul

Other causes:  Contrast media

Aspiration of epidural fat

Micro-organisms

	Clotted Specimen
	Increased fibrinogen, either due to high protein content or traumatic tap.

Subarachnoid hemorrhage alone does not lead to clot formation.

	Bloody
	>6000 RBC/ul

Causes:

Traumatic tap

CNS hemorrhage (subarachnoid hemorrhage,

communicating intra-cerebral hemorrhage, hemorrhagic infarct, sub-dural hematoma)

Examination of serial tubes shows progressive decrease in blood if due to traumatic tap.

	TOTAL CELL COUNT
WBC>1000/UL


	Suggests bacterial or fungal meningitis.  Rarely this high in viral meningitis.

	MICROSCOPIC
Predominance of Neutrophils
	Infectious causes:

  Acute bacterial meningitis

  Early viral meningitis (1-2 days)

  Early TB and fungal meningitis

  Amebic encephalomyelitis

  Early syphilitic meningo-encephalitis

  Septic focus adjacent to meninges

     (abscess, emboli, osteomyelitis)
Non-infectious causes:

  CNS hemorrhage (2-4 days)

  Repeated lumbar puncture

  Intrathecal injections

  CNS tumor (necrotic, in contact with

  CSF)

	Predominance of Lymphocytes
	Infectious causes:

  Viral meningoencephalitis

  Syphilitic meningoencephalitis

  Repair phase, bacterial meningitis

Non-infectious causes:

  Multiple sclerosis

  Guillian-Barre syndrome

  Sarcoidosis of meninges

  Periarteritis

  Meningeal carcinomatosis



	Reactive Lymphocytes
	Infectious meningitis of any cause.  Any cause of lymphocytosis.

	Mixed Cellular Reaction (monocytes, neutrophils, and lymphocytes)
	Infectious causes:

  Proliferative phase of treated

  bacterial meningitis

  Chronic bacterial meningitis

  Cerebral abscess

  Tuberculous meningitis

  Fungal meningitis

  Leptospiral meningitis

  Amebic meningoencephalitis

Non-infectious causes:

  Primary brain tumors

  CNS hemorrhage (> 2 days)

  Reaction to foreign material.

	Crenated Red Cells
	Not useful in differential diagnosis of 

  traumatic tap vs. CNS hemorrhage

	Erythrophage (macrophage containing RBC)
	In vivo CSF blood (12 hours - 1 wk),

  from hemorrhage or previous spinal   

  tap.

In vitro CSF blood from traumatic tap

  if delayed  examination of sample.

	Siderophage (macrophage containing hemosiderin granules)
	In vivo CSF blood (2 days -2 months)

	PRIVATE 
Hematoidin Crystal (in macrophage, rare)
	In vivo CSF blood (approx. 2 weeks)

	Lipophage (macrophage containing fat)
	Necrosis of brain tissue (infarct,

   anoxia)

Injection of fatty material     

   (myelogram dye)

	Eosinophils
	Prominent (>5%), persistent:

  Parasitic infection (cysto-cercosis)

  Foreign body reaction (ventricular

     shunt)

  Hodgkins meningitis

Mild (<5%)

  Many infectious/ inflammatory

     meningitides

  CNS malignancies

	Ventricular Lining Cells
	Neonate

Ventricular shunt, omaya reservoir

Ventricular puncture

Intrathecal injections

CNS surgery

	Basophils
	Variety of conditions, including inflammatory diseases, foreign body reactions, parasitic infections, convulsive disorders, CML, lymphoma.


	PRIVATE 
PLEURAL, PERITONEAL, PERICARDIAL FLUID

	PRIVATE 
GROSS APPEARANCE
Clear, pale yellow
	More common in transudates

	Cloudy, turbid, may clot
	More common in exudates

	Milky
	Chylous effusion caused by      leakage of chylomicrons from a damaged throacic duct.  Usually     odorless. Triglyceride level will be 2-8X serum.  Generally, chylous fluids have TG>110 mg/dl and non-chylous, <50-110mg/dl need lipoprotein analysis for confirmation.  Lymphocytes (from thoracic duct) predominate.

	Milky-green
	Pseudochylous effusion caused

  by breakdown of cellular

  lipids in a chronic

  effusion.  May have foul

  odor.  Trigylceride <50

  mg/dl, with no chylomicrons

  present by lipoprotein

  electrophoresis.  Cholesterol value

  not helpful. A mixed cellular

  reaction is seen.

	Bile-stained (Icotest positive)
	Perforation of gall bladder,

  duodenal ulcer, or

  intestine, or in

  pancreatitis and

  cholecystitis.

	TOTAL CELL COUNT
WBC>1000/ul pleural

   > 300/ul peritoneal

WBC>10,000/ul pleural, with predominance of neutrophils
	Suggests effusion is exudate,

  although WBC may be quite 

  variable.

Suggests empyema

	WBC>1000/ul peritoneal, with     predominance of neutrophils
	Suggests bacterial peritonitis

	WBC>500 ul peritoneal lavage     fluid, blunt or penetrating     trauma
	Suggests internal hemorrhage

	RBC>10,000/ul pleural

RBC>100,000/ul/peritoneal
	Causes include:

  Traumatic tap

  Organ hemorrhage or infarction

  Malignancy

  Pancreatitis

  TB

	RBC>100,000/ul, peritoneal lavage fluid, 

  blunt trauma
	Suggests internal hemorrhage

	RBC>50,000/ul, peritoneal lavage fluid,

  penetrating trauma
	Suggests internal hemorrhage

	MICROSCOPIC
Predominance of Neutrophils
	Acute Inflammatory Processes:

  Infections (any type)

  Infarction

  Chemical peritonitis

  Pancreatitis

	Neutrophils>250/ul,

  peritoneal fluid
	Suggests bacterial or chemical peritonitis

	Lymphocytes>70%

  (exudate)
	Causes include:

  Malignancy

  Damage to thoracic duct

  TB

  Heart transplant

  Viral infection

  Neutropenic patient

  Sarcoidosis

	Lymphocytes>50%

  (transudate)
	Also includes:

  Congestive heart failure

  Cirrhosis

  Nephrotic syndrome

  Collagen vascular disease

      (chronic)

  Uremia/dialysis

	Reactive Lymphocytes
	Non-specific finding in any     inflammatory or infectious disorder, or in conditions associated with lymphocytosis

	Eosinophilia (>10%)
	Non-specific finding, seen in many disorders, including pneumothorax, drug hyper-sensitivity, infarction, vasculitis, Hodgkins, congestive heart failure, chronic peritoneal dialysis.

	                                                                                                                                                                     Mesothelial Cells, Macrophages
	Seen in variable numbers in chronic effusions, both benign and malignant.

	Mesothelial Cells <1%, pleural fluid only
	Coating of the mesothelial surface by fibrinous exudate, e.g. in TB, bacterial pneumonia

	LE Cells
	Rare find, specific for SLE


SYNOVIAL FLUID


Synovial fluid laboratory findings may provide a guide to disease 

	PRIVATE 


	NORMAL
	GROUP I

NONINFLAM
	GROUP II

INFLAMM.
	GROUP III

INFECTIOUS
	GROUP IV

CRYSTAL-IND.
	GROUP V

HEMORR-HAGIC

	Appearance
	Yellow,

clear
	Clear-

slightly turbid
	Yellow, turbid
	Yellow, green turbid, bloody
	Yellow, turbid, milky
	Red-brown xantho-chromic

	WBC/ul
	0-200
	0-5,000
	2K - 100K
	50K - 200K
	500-200K
	50-10,000

	PMNS (%)
	<25
	<30
	>50
	>90
	<90
	<50

	RBC(>2K/ul)
	No
	No
	No
	Yes
	No
	Yes

	Crystals
	No
	No
	No
	No
	Yes
	No

	Culture
	Neg
	Neg
	Neg
	Pos
	Neg
	Neg

	Diagnoses
	
	Osteoarth.   Traum.arth.

Osteochon-          dromatosis

Pigmented      

  villonodular

  synovitis

  (tumor)
	Rheum. arth.

SLE

Reiter's S.

Rheumatic

  fever

Ankylosing

  spondylitis

Regional

  Enteritis

Ulcerative

  Colitis

Psoriasis
	Bacterial

Fungal Mycobaci.
	Gout

Pseudogout

Apatila-assoc. arthropathy
	Traum. Arth.

Hemophilia

Anticoagulation

Pigmented villonodular synovitis (tumor)


Other microscopic findings in synovial fluid that may be of importance.

	PRIVATE 

LABORATORY FINDING
	
SIGNIFICANCE

	Sheets of Synovial Lining Cells
	Seen In:


Osteoarthritis


Traumatic arthritis


Pigmented villonodular


  synovitis (benign tumor)

	Hemosiderin Granules (in synovial lining cells or machrophages)
	Hemorrhagic arthritis

Pigmented villonodular synovitis

	Reactive Lymphocytes
	Large numbers in rheumatoid arthritis

	LE Cells
	SLE, occ. in rheumatoid arthritis

	Ragocytes (RA cells, neutrophils with dense inclusions, seen only in wet preparations
	Thought to be phagocytosed antibody-antigen precipitates.  Seen in large numbers in rheumatoid arthritis, but also may occur in other types of inflammatory arthritis.

	Reiter Cells (macrophages with ingested neutrophils)
	Seen in Reiter's syndrome, but also in other inflammatory crystal-induced and infectious arthritides

	Cartilage cells (single or multinucleate)

Cartilage fibers
	Seen in:


Osteoarthritis


Traumatic arthritis


Pseudogout

	Lipid droplets 
	Occasionally seen in:


Traumatic arthritis


Aseptic necrosis of bone
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