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An Analysis of the Synovial Fluid in the Rheumatoid Arthritis

Te Hyun Youn, M.D. and Suk Il Koo, M.D.
Department of Orthopedic Surgery, College of Medicine, Chosun University

An analysis of the joint fluid should be performed as part of the diagnostic evaluation in any patient with joint disease.

It is an important role in the differential diagnosis of the joint disease such as pyogenic arthritis, traumatic arthritis,

degenerative and rheumatoid arthritis and others.

The authors examined synovial fluid analysis in 33 cases of rheumatoid arthritis at the Department of Orthopedic

Surgery, Chosun University Hospital.

The following results were obtained.

1. The age and sex distribution was 21 cases in the male and 12 cases in the female. The sex ratio between male and
female was 1.8:1.

2. The gross appearance of synovial fluid was greenish-yellow with turbid in 29 cases, and 4 cases were transparent with
clear and yellow colored. The range of specific gravity was 1.028, it was more higher than normal values.

3. The range of white blood cell count in the synovial fluid was 5955/cubic mililiter in its average and polymorpho-
nuclear leukocytes found the major part of cell counts (63.6%).

4. The glucose content in the synovial fluid was 72.8 mg/100ml in the range of average. It was tended to decrease com-
pared with increase leukocyte numbers.

5. The latex fixation test in the synovial fluid was positive reaction in 93.9%, and was more higher value than its serum
reaction in the blood.

6. The protein content in the synovial fluid was 6.9 gm/100ml in the range of average, and it was 1.7 times more higher
value than the reported literature. The correlationship of protein content between the duration of disease and its
prevalences could not found the clinical significance.

7. The relationship between the age and the clinical course in the synovial fluid analysis was not significant finding of its

fluid content and others, but the more pronounced pattern was revealed in the acute stage of rheumatoid arthritis in
the ioint fluid.
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Table 1. Age and Sex distribution

stgom gollg- AH G AF Hepa-
rin %] E]°4° ““lﬁ""' v E A, A, iAol g
2li ZHe| latex fixation test 5 LM A& A4}y

h,

W7 A

1, A3 ¢ Ay 23

% 334 3 FAk 2100(63.6%), o3z} 12:4(36.4%) 2
H Azl ol ZpEeh wakon] 21~3047F 114(33.3%),
11~20417} 104(30.3% )59 &9 °|31H(Table 1)

2, 43y 9 M B4

Y4 & FHoEME 22 B3 3L ¥R

of Bd REF 9 oA BAEF 5 olslovi (Table 2)
olg [Ao I Aeli= & A"o] 334(60. 1%)E
A b ekoka ghabd, FRA 59 £9) o] %o (Table
3)

HY 7174 B2 6709 o7k 294(87.9%) 2 4
7h Bk 1~2de] 26(6,1%) 5 ©lAch(Table 4).
=23 S A ESH £AelM Ao B 243 S
vl % 2 we AHE 208n 457 60(18,2 %)
24 ol wlmAH o] r|zbelded Aol velyt

-5 BAEL 4 U cH(Table 2).
3. #Y ~A

1) SAHH 4

(e z] &) o] ~1 g =
Sex Male Pemale Total (%) Hetde g ool ot 4.2 336 F 2944 (87.3 %)l
Age A Frlels 4 wdde S44 F34¢ Fodn
Less 10 years 2 1 3(9.1%) £A12.7%)4 % ol & 717kl 109 olel= ¥
1120 years 6 4 10303%)  ex fixation st Y S clalFolw wFeta
b E =] 1
21-30 years 8 3 11 (33.3%) B AL F9siddch, ole 27 Fobela 4 dA Gl
31-40 years 2 3 5 (15.2%) AT Mol FHY px aloe T“hd“anm'] ot o
2] zl.od X
4150 yeqars ) X 3(9.1%) Astoieh, 83l UoHE A7t BF 62.4ml G
Over 51 years 1 1(3.0%) 7} 48, 1mt2 4 of=}r} of goky R Eo] 9lojAle
& 9l Ewrto] 2840(84.8%), 50(15.2%)1ME ¥
Total 21 (63.6%) 12 (36.4%) 33 (100%)

Hatgon Axo glojdr 641(18,2%)%F AYstn

Table 2. Combined important clinical features

No. of patients

Symptoms & Signs Malei2] Female/12 Total
1. Morning stiffness 21 12 33 (100%)
2. Pain on motion or tenderness 14 22 (66.7%)
3. Multiple joint swelling 11 (33.3%)
4. X-ray (Osteoporosis & joint destruction) 6 (18.2%)
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€ 57t 4 E2e oSS #HE 4+ oo
(Table 5). &3} v]FE 4] AR} o7} ¥ 1,0282
A F7H AFE bz Uk (Tables 5).

2) MZE 2=(cell count)

Az 2 H97) 11,000~ 30,000/ mm3 24 Y=b
ol Al #H 7743/mm?0) %} o= of 2pol A1 & 3988/ mm®E
A Gzl A Fekn HF F2) & 5955/ mmbe| e o

Table 3. Multiple involved joints

Z g8 YT} 32l 63,0%, A= 64.7%2H o
3 =3l AEE BAE 4 AN HTable 6).
3) ciwd Rt
% 33¢ll% 3094(90.9%)°0 4 Fefujel whiid cfo]
Z7heba glslem 3o(9.1%)o0 At A4 w4 ol
olgit}, o]y 3t FHelgon wWH 7)7ke] 6744 of

Table 4. Duration

No. of patients

. No. of patients Duration Total (%)
Joint
onts Malel21 Femalel12 Total (%) - Male Female
Knee 21 12 33 (100%) Less 3 months 18 8 26 (78.8%)
Wrist 3 3 6 (18.2%) 3-6 months 1 2 3(9.1%)
Elbow 2 3(9.1%) 6 M-1 year 1 11 ( 3.0%)
Ankle 1 1(3.0%) 1-2 years 2 2(6.1%)
Tarsal 1 1( 3.0%) 2:5 years 1 1(3.0%)
Finger 1(3.0%) Over 5 years
Others 5 4 9(27.3%) Total ~21(63.6%) 12(36.4%) 33 (100%)
Table 5. Mean values of the synovial fluid
Synovial Volume Appearance Clarity Viscosity " .
; Specif
sex~Fluid m) &Y v T c N D p Speclicgraviy
Male 48.1 20 1 2 19 5 - 14 2 1.030 (1.017-1.037)
Female 62.4 9 3 3 9 1 11 1.023 (1.018-1.030)
55.3 29 4 5 28 6 25 2 1.028 (TMV)
% (87.3) (12.7) (15.2) (84.8) (18.2) (75.8) (6)
G-Y : Greenish Yellow
Y : Yellow
T : Transparent
C : Cloudy
N : Normal
D : Decrease
P : Poor
T.M.V: Total Mean Value
Table 6. The mean value in the synovial fluid
Synovial WBC mm> Differential Count Protein Glucose
Sex~Fluid PMNL(%) Mono(%) {gm/TO0mN) (mg%)
Male 7743 (1100-30000) 63.0 37.0 8.9 (1.9-62) 72 ( 5-120)
Female 3988 (1172-12100) 64.7 353 3.4 (2.028-7) 74 (16-152)
T.MV 5955/ mm? 63.6% 36.4% 6.9gm% 72.8mg%

P.M.N.L : Polymorphonuclear leukocyte
Mono : Monocyte
T.M.V : Total mean value
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Wl dedo] 174 mjutel ASol A k=l Adet, w3
o 9] atolol| glofA el ok ]l W3t FA4rt Ha 8.9gm
/100ml, 127} BF 3.4gm/100ml EA 2 Fdle] H
A& 6,9gm/100ml 2 F83 P 3te] FAAE 4£7HE
BAE 4 YA} Table 6).

4) o

golujel of ke did oz wol 1 A4 70~
110mg/100ml 24 ol& #F 2} plasma level 3} |53}
ot ¥ Fele] %ol gleiME 5~ 120mg/100ml e
A=A Fluel WHT 471 go] F7 P 7 $ol
UM E FAEch ofF Al %iﬂ R FAo]sl om
ofzbe] oA Bt dzle] ALolM Bl & 2 A
ok, 2 dele] HFE e 72,8mg/100ml 2 A
5 91t} (Table 6).

5) Latex fixation test

" Mol latex fixation testol UolA = 93,9% 7} o
A kg 2Hed o 240(6,1%)N Ak F4
oz veiyte ol ¢Al 16 oz 1«24 104
wlgte]z Wao] 2704 oluil wimA E7]et A7 s
o 7fold BA= T AA" 27 i
(Table 7).

Table 7. The latex fixation test in synovial fluid

\Sﬁovial Fluid

Latex fixation test

Sex \ Positive Negative
Male 20 1
Female 11 1
Total 31 (93.9%) 2(6.1%)

v.n %

Hapelol gloixl Selm B4 He B e T8 A
o] AT ek opleh Aol £B4 59 o}
2 Bagolet FAAE 1 %ol 2ccolWetm e v)
2% A A F% (nonhemolytic' traumatic synovial
effusion) ©] 2ol A B4 B4 Aol oAM=
A4 Feizn viny W o|#d ALE <7ty W
2 zefstxal B3 Fulels 4 abd ool gleiAe %
o4 drh Asta chofdt HEE zeste gIek® ¥4

oz} o] Aw B F(disease prevalent) 2] A X0 W}-E]-
M E zbolz} glow x7)9l 4S9 HF 7Fol o
Ay AA4El 473 vias o] Harde) WdE 7t
Aok FAn obge] WaHel £ dg AS5EA R
gro v Ao wol FAZ WsEctE tha ol W

—ht rlo

3% zagde 35 9P opiriA 2 AR A4
o delME FHFH AAste] 2 Al Hilel gloiA
WA AF el e Hole] ofe ’—‘1°‘°°4 Fd 3
Zal Afol ol &l9l ks Frlslan AUE ¥

g

o opvieh #4 Aol AT AF AeelA weh
He 4% W4e BHE + A

Fobela 4 BAolel oldsl sl o AL o
W 4ok w3} vgo] oF chopg WsHE ze
aehe | golel o3 Ae ol oldE Ty =t

gh3l, AR, zzln e SmAlev AR
qAA HBAHAY 7fo Aol &E, HY £
(xanthochromatic) ¢} v} E] 4] Idode] gleiy& o
3, 3beA BRG] Sl ddMe Y me
bloody), 2814 BAdel el 4T 4 2 £ 23
ol ukd (vellow pigmented villonodular synovitis) Y} &%
A BAGTY vdFA B A8 ALl sdojAE
3} A (xanthochromatic) % 34, ZEH5 02 Ao ug}
A o} thokdt A7AE Helxw et ey RrtEla
A BAG Satel] goirfel gole ko] Fr)E v %3}
et =3Moln Arr o4 P4} G,
2 Hze] A fol dojE Aolol M FabH o3t Mo
et 9 =3 Nojglom Hrm, A4 FLALTE
A% 4 gduion ol A4 AAdQ x4 A
o] 7ty 2 2go| =,

ol A Zoll] WY £+ BAG FHE AY
o glo] obF F 2 Ak o5 FpAm P!, o)
934 BAY o) 934 BALE P 20
Aeky 7AAE 7R lew 2o ARof gloiXs
A8kg njxc} g dutA o g Hol AAQl 7S
AoiM= Sy BETF 47} 200/mm*'” o] 3} =
300/mm**® o] sle}ehm o4k Aol oiM A
T (RBC) 20/mm?® ©]3+& £ &3le] 2,000/ mm® o] 3}, 2
g =4 BAP doid= 1,000/mm® ofEheld]
ukdle] A4l BAdode oF 20,000/mm®, FFA #A
42 10,000~ 14,000/mm®] W$Ho|n] BhgAlql A
o] 7A%ol 9ol HA4E 60,000/ mm® o] Aol gt st
o 2y el A gAd gajel 9loiA WE Ty
Tt Jaffe¥ell 23kl 4 A cells/mm®z} A ony AF
sl v & AstA AYstE Aol AojMe olrc}
20~30 %7} Fohabckn Sholal hFFo] vhyal Wy
24 AN ol: 9ot o]5Le ZANLoT AL
8} cytoplasmic inclusion body & Z &g} shgic, =3
Schmacher'® & Frlel A A 2" odql 7ol Folfol
WY & o 2,000~ 75000/ mm*E A Z 57} 60, 000
/mm® o] Ateldd E3 A& oAl s opdtet polch, e
v} Tachdjian'?& Fulels A AA gy W7 o
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15, 000/ mm>(10, 000 ~ 60, 000/ mm®) & °}F 55% ol 4] ©}
o Wy Teisie = YA £ANN Aol Bgol
81+ hypochromic normocytic anemia & X gct+ =}t
EE ek A e] Aol goiME WETFY HFs
#]7} 5955/mm®e)gleom 2 F cfy ) YT} 63,6%
EA d¥-Fog ojv A4l 25%°|3etn =
#03 ge fzr o £9) ol)el Tachdjian 9 5.5%
Yo oih 5L HEE Bgo) FHH Aol A

+& AAE 5 U+t .

ool o - G4 4 A Sl atehy 4 o]
£ Holm Uchd9A4 Al Hallo] oA g FL& 24
A7} 70~110mg/100ml 24 ¥F FEob vasd &
Ao wisdleh §3 A4 AAGo HYA #Add
agxz v 74 454 A% (noninfectious inflamma-
tory disease)@l 7-$-oll dlA+ HAe w3 427} H
A Bl e} Aol wlxdchiht AHA FAG
354 BAGe At A Fetela A A Gl
glofA e} 3§ ztidte Aol sHc? o9
o] o] ¥= Fay Fuiela A FEGel A
AAGe] FEEHNR o] wiryzl vgo] 3457 of
Toletn A AR onWEl do 4R
B Fojo 7jdez Agsln gle gdAE U F 45
Aoy FAA Zoll zA) oA YT s T4
Az 471 FA 5o o] L8] golxlw Felu
% FFe] "olAn 2 Az o] &z} dA A 3§
A3 A aalA ol e olEer Fruiga
A BAGel glolA atd Fd A4EEWHY FAs A4
e At A o J)AHe) dHEleds o= H&
g FAS FA 2z Jdonciat el A=y
o ule} Zo] gl AILEY o £8F] FULE A%
Al 71" odled $¥H Aoz PR, Pl
ol A7)7 Al4E Felela 4 FA P A folllod
Az el gzt A4 AV FAE Ao
ojg} e HAE A9 i olE HTE AP A4
gaat AH g 71 el ALY oo glelAE
ool A7} AE F9} wste] F4dles ATgE
Byon ol ZHY yvue} dAIASTE & F AA
2

AArelel Feluje] A ke of 1.8gm X ¥H
B} 1/30l4 o} £&slo] 9lewm webA]  albumin #
globulin 9] ¥ &% 2:184 dAuctEs 4 o &
gPazlw A wAe 60%~75%7}F albumin 3 °] v
alpha % beta-globulin &] percent 7} A ¢l 2R3 A
¥] 5238l alpha % gamma-globulin 2] percent = P& 9
o}, ol Faute] ZhAold gAY $AHq £
HA ol Jitelr] wpelr] o] & el Sa A FolA &

2 71AE FAEL e dam =pasiAz gl
Az Za 713E A8t Uk ol osid ¢ 3
¥4 34 o (honinflammatory joint disease) ©] W} ®] GF
A A 4 (noninfectious joint disease) &) 7ol 3o A&
A4 el mheeke] 3,0gm/100mlHoled EFA
Agolvt A4 B g A Sol Yol E & 4,2gm/
100ml & ohi g2 A2} A Folel s 4 HE o
ol At lojAE ojict thh W& 4,1gm/100ml 0]
Shi ®mEL Yk

22)t} Hamerman 57& Folels 4 goo] glojl
o =AY FEE 4~6gm/100ml A F4 Feie
ok 2w o]Afo]e} 3}91‘-9-“1 o] & albumin 3} globulin 2]
WEge PAu A ga don AR
= Turek'®-& FobAla4d BAGeA olA EAul
DA 2 5 5gm/100ml °] A F7k5 A gertn B
2Ea Ya=vt oA 2 ke x| 3l AE o}F o
el AR Afol Aot e FAdle A ofe]
HF 6.9gm/100ml 24 Fobels A 4% A] Tachdii-
an'2] 4,1gm/100ml 2.t} 1,7#07} ©] o} HAR T} 2
W7 ety FAG I o 22 v EE B e
W2z Dl Ao Zrlebe] WAL EHE YAH o
ol B 4 glsich, ol9} L dAAA £7 oleE
d4x oz Frpsllel @ A BAAY FhoA
Bl rheumatoid factor 8] latex particles® #HENS HA}
& latex fixation test2} SFRATHY ol YyH oz Mo}
8] 324 A A H(noninflammatory joint disease) & H]
%3l Ah4 954 BAH A& (infectious inflammatory
joint disease) 59 ol Yoj4E  BAAWNA Y
latex fixation test 7} 24 Wh§-& velulv cial cpabdy
$-4kA 43} (systemic lupus erythematosus) @l A7t ol &
G4 ubEE vebdd |k, ey Felela A A
A Zololl4£ gamma-globulin & ko] Ztad4d Feluto
AP LA A Feislo] A He gamma-globulin %x o}
Hy =& s vojFZ oz Folul 9 rheumatoid fact-
or ® 4 & FAuHEE el schrre e
Folinte] dF4] Wb} olF Alsixld gelule] =
A o] 43 FrslAY kg sl WA T 20~300)
2 F7pebe] o]#igl WE o] o HEE cytoplasmic in-
clusion body & A 3HA =3 #al ole} o] & qldled
A A latex fixation reaction B4 L kA H2 &
Agtch AT Y A 2] 2 foll oiME I} U5}
of Ao Mol Mt A At FAdle oA
oko] th4 EFo] FtEki 1%l o9 latex fixation test?
AL Aol QoA E 33elF 31ei7F A WHEo2 oE
93,9% & vetdlor 24(6.1 %) ZLolAMut &4
qhgozvielt wEg FEcetY 3 Ao AXES,
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£ BREY 45 YPdLeor o) An: E A
dele WEie UASE ¢ 4 A
Vi, &4 B

Arpe z2Adea 34499 FYsidel JUHAR

Frtelx A BAAd 4 £ 335 Ao 3] &3
Aol Ee Fdg A o] & A THH 2
€ 7Heted o B AEE Asich

1) & 33e1F $A7h 261(63.6%), A7t 12¢]
(36.4%) 24 FA74A Ak Eat o gk

2) ool 9 4 =4 o) 2000(87,3%) I 2
49(12.7%) YoiAde 9 e FA4oldn vFe
B 1,028 0] Aoz Fancl ki Fgke,

3) A2 49 BFAE 5955/mm*(11, 000~ 30,000/
mm®) 24 o] F HEEL oty 9 wyFe|lvh(63.6%)

4) ZAule] = ke Ylulo) WY FL£} gol F
7tEled Q3 wlmy FAeoln Y AAE AU 7
$o4 5mg/100ml A=A A8 FL HAFE BAY F
AR & gekel HF FH € 72,8mg/100ml °] H e,

5) ol o] latex fixation test: &HA 93,9%0l4 kA
4128 Vel o] ol &4 latex fixation test 2t} ¥
A B HEE el

6) Tolujel whalA ok T MuEHYW Fu
o 1,797 o) Fobet e BAE 4 Asled A
X7} 6,9gm/100ml 2N WA 3 whfd okste] A
FAE Heol ¥ & gtk

7) ol FAAolA H¥s Auste) FAE E ol
& Aol & 4 UdUch
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