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Abstract

Objective: To study whether the analysis of synovial fluid (SF) inflammatory cells can be used for the estimation of the
grade of inflammation in the synovium and, therefore, for the prediction of the possible development of joint destruction in
spondylarthropathy.

Methods: Forty-one patients with spondylarthropathy and hydropsy in a knee joint were studied. The cellular composition
of SF aspirates was investigated and the grade of inflammation in synovial biopsy samples was evaluated by analyzing
histological needle biopsy specimens.

Results: The count of SF polymorphonuclear leukocytes (PMN) reflected significantly the activity of acute inflammation.
None of the SF cells reflected the chronic inflammation in the synovium.

Conclusion: The number of SF PMNs may reflect the severity of acute inflammatory process in the synovium in patients
with spodylarthropathy at a given moment, but the analysis of SF aspirates may not be of use in estimating the activity of
chronic phase of inflammation presumably causing the joint destruction.
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Introduction
One of the characteristic clinical features of spodylarthropathies is the swelling of knee joints with inc-
reased volume of synovial fluid (SF). The joint inflammation component is characterized by accumulation
of blood leukocytes into synovial tissues and fluid, as well as increased angiogenesis. The composition of
SF is believed to reflect the pathological process in the in the synovium. SF analyses are commonly used
as an aid to diagnose arthritis and to evaluate the inflammatory activity of joint effusions. Normal SF
contains less than 200 leukocytes/mm?>, whereas in acute phases of inflammatory arthropathies the leuko-
cyte count is considerably higher and may be more than 50000/mm?® (1). However, it still remains largely
unsolved whether the analyses of SF aspirates can be used to estimate the activity of chronic inflammation,
supposed to be responsible for destructive changes and so possibly of prognostic significance.

In this study we have evaluated the relationship between the cellular composition of SF and the
activity of inflammation in the synovium.

Materials and Methods

Patients

Forty-one patients with spondylarthroparhy and hydropsy in a knee joint were investigated. Nineteen of
them were women and 22 were men. The median age of the patients was 49 (range 19-76) years and the
median duration of arthritis was 0.5 (range 0.1-24) years. Twenty had psoriatic arthritis, 14 had reactive
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arthritis and 7 had seronegative oligoarthritis (undif-
ferentiated spondylarthropathy). The HLA B27
antigen was investigated in 23 patients and it was
positive in 9 of them. Twenty-six of the patients had
no medication, 19 received non-steroidal
anti-inflammatory drugs (NSAID), 3 disease modi-
fying antirheumatic drugs (DMARD), corticoste-
roids and NSAID, one DMARD and NSAID and
one DMARD and prednisolone. The study was
performed in accordance with the principles of the
Declaration of Helsinki and was approved by the
Ethics Committee of the Satakunta Central Hospital
District. Prior to enrolment in the trial, the purpose
of the study was explained to all patients and their
informed consent was obtained. The knee joints
were aspirated and synovial biopsies were perfor-
med blindly from the suprapatellar pouch using
Parker-Pearson needle (2). At least two specimens
were obtained within the range of the needle.

Analyses of SF and synovium

biopsy samples

The following SF variables were investigated: the
number of leukocytes, polymorphonuclear leuko-
cytes (PMN) and mononuclear cells. The number
of leukocytes was evaluated microscopically and
that of PMNs and mononuclear cells by using the
method of May-Grundwald-Giemsa (3). The his-
tological needle specimens were fixed in neutral
buffered formalin, embedded in paraffin, cut in 5
micrometer thick sections and stained with
hematoxylin and eosin. The activity of acute inflam-
mation of synovium was evaluated by calculating
microscopically the number of PMNs and that of
chronic inflammation by calculating the number of
total mononuclear cells (lymphocytes, macrophages
and plasma cells) in an area of 0.1 mm? of the most
affected part of the specimen. The patients were
divided into two groups according to both the acute
and the chronic components of inflammation.

Statistical analysis

The investigated SF variables between the groups
were compared using t-test and SF variables with the
age and the duration of the disease of the patients using
the Pearson’s correlation coefficient.

Results
There were no significant differences in SF
variables between the males and the females. The

correlation between duration of the disease and the
PMNs was not significant (r=0.11, p = 0.55) and
there were also no significant correlations between
the other investigated SF variables neither with the
age nor the duration of the disease of the
patients.

Acute inflammation

Ten patients had one or more PMNSs in an area of
0.1 mm? of the most affected part of the specimen
and formed the high activity group of acute inflam-
mation. The remaining 31 patients had no PMNs
in the corresponding area and they formed low
activity group of acute inflammation. Of the
studied SF cells only PMNs differed significantly
(p =0.001) between these groups being higher in
patients with high activity of inflammation
(Table 1).

Chronic inflammation

Twenty-five patients had 2 or more mononuclear
cells in an area of 0.1 mm? of the most affected
part of the specimen and they formed the high
activity group of chronic inflammation. The remai-
ning 16 patients had 0 or 1 mononuclear cells in
the corresponding area and they formed the low
activity group of chronic inflammation. None of
the studied SF cells differed significantly between
these groups (Table 1).

Discussion

Inflammatory changes in all rheumatic diseases
that cause joint destruction include both local and
systemic aspects. Synovial inflammation may be
divided into an acute component dominated by
vascular changes and PMN infiltration and into a
chronic one dominated by reparative processes and
the infiltration of mononuclear cells. This distinc-
tion, however, is somewhat artificial since both
processes occur simultaneously influencing conti-
nually each other. The joint destruction in inflam-
matory arthritis has commonly been regarded to
result mainly from chronic rather than from acute
type of inflammation (4).

In this study the SF PMNs had a significant
relationship with the activity of acute inflammation
of the synovium, but they had no significant con-
nection with the activity of chronic inflammation,
which may lead to joint destruction in patients with
arthritis. Also the SF leukocytes were considerably
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Table 1. Synovial fluid cells and grade of inflammation in synovium in 41 patients with spondylarthropathy.

Patients divided according to the component of acute inflammation

High activity Low activity p value
(n=10) (n=31)
Leukocytes/mm?® (mean)(SD) 18600 (9600) 5300 (7500) 0.096
PMNs/mm? (mean)(SD) 15600 (10100) 3100 (5100) 0.001
Mononuclear cells/mm?® (mean)(SD) 2900 (1600) 2700 (3100) 0.193
Patients divided according to the component of chronic inflammation
High activity Low activity p value
(n =25) (n=16)
Leukocytes/mm?® (mean)(SD) 10200 (10700) 5900 (7900) 0.148
PMNs /mm? (mean)(SD) 7300 (9400) 4800 (7000) 0.116
Mononuclear cells/mm? (mean)(SD) 3000 (3100) 2400 (2100) 0.193

higher in patients with high activity group of acute
inflammation than in that of low activity, but the
difference did not reach the level of significance.

Synovial membrane biopsies are performed
mainly for diagnostic purposes (5). In most studies
synovial tissue has been obtained for analysis
following blind or arthroscopic biopsy of the knee
joint. These two techniques migth yield contrasting
tissue characteristics, since needle biopsy provides
access mainly to the suprapatellar pouch, whereas
arthroscopy allows access to most areas of the joint,
including the cartillage-pannus junction. However,
according to a recent study by Youssef et al. (6)
most measures of inflammation in synovial tissue
samples obtained blindly were similar to those
obtained at arthroscopy in patients with rheumatoid
arthritis (RA). Also in our study at least 2 biopsies
were taken in order to obtain representative samp-
les and no differences were seen between the dif-
ferent samples.

Altough the pathogenesis of spondylartopathies
differs from that of RA (7), the present results are
in accordance with studies concerning the prog-
nostic significance of synovial fluid analysis in RA,
where SF cells did not predict the radiologically
detected progress of joint destruction during the
period of 3 or 7.5 years (8,9). To our knowledge,
there are no studies concerning the prognostic
significance of SF in spondylarthropathies in this
respect. It is still possible that longitudinal levels
of SF cells could predict the joint destruction in
inflammatory arthritis. However, it would be
almost impossible to arrange studies, where SF
analysis were made at regular intervals, since
especially locally treated joints may be free from
hydropsy for years.

These results indicate that of the SF cells only
PMNs may significantly reflect the activity of acute
inflammation but not that of chronic inflammation
of synovium which may lead to joint destruction
in patients with spondylarthropathy.

References

[1]  Freemont, A.J. and Danton, J. 2003. Synovial fluid analysis. In:
Hochberg, M.C., Silman, A.J., Smolen, J.S., Weinblatt, M.E., Weisman
MH (eds.) Rheumatology. Mosby, Edinburgh. pp.227-32.

[2]  Schumacher, R.H. and Kulka, J.P. 1972. Needle biopsy of the syno-
vial membrane: Experiences with the Parker-Pearson technique.
N. Engl. J. Med., 286:416.

[3] Dacie,J.V. and Lewis, S.M. 1988. Practical Haematology. Churchill
Livingstone, Edinburgh. pp.50-61.

[4]  Robinson, D.R.2003. Inflammation. In: Hochberg, M.C., Silman ,A.J.,
Smolen, J.S., Weinblatt, M.E., Weisman, M.H., (eds.) Rheumatology.
Mosby, Edinburgh. pp.147-66.

[S]  Schumacher, R.H. 1997. Synovial fluid analysis and synovial biopsy.
In: Kelley, W.N., Harris, E.D., Ruddy, S. Sledge, C.S., (eds.)
Textbook of Rheumatology. W.B. Saunders Company, Philadelphia.
pp.609-25.

[6]  Youssef, P.P.,, Kraan, M., Breedveld, F., Bresnihan, B., Cassidy, N.,
Gunnane, G., Emery, P., Fizgerald, O., Kane, D., Lindblad, S., Reece,
R., Veale, D. and Takk, P. 1998. Quantitive microscopic analysis of
inflammation in rheumatoid arthritis synovial membrane samples
selected at arthroscopy compared with samples obtained blindly by
needle biopsy. Arthritis Rheum., 41:663-9.

[71  Reece,R.J., Canete, J.D., Parso, W.J., Emery, P. and Veade, D.J. 1999.
Distinct vascular patterns of early synovitis in psoriatic, reactive, and
rheumatoid arthritis. Arthritis Rheum., 42:1481-4.

[8] Aman, S., Risteli, J., Luukkainen, R., Risteli, L., Kauppi, M.,
Nieminen, P. and Hakala, M. 1999. The value of synovial fluid ana-
lysisi in the assessment of knee joint destruction in arthritis in a three
year follow up study. Ann. Rheum. Dis., 58:559-62.

[91 Luukkainen, R., Alanaatu, A., Kaarela, K. and Huhtala, H. 1993.
Predictive value of synovial fluid analysis in rheumatoid arthritis.
Eur. J. Med., 2:284-6.

Clinical Medicine: Arthritis and Musculoskeletal Disorders 2008: |




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


