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Clinical Significance of Glucose Concentration of the Synovial Fluid
in Septic Arthritis

Hyung Sun Ahn, Choon Sung Lee
Department of Orthopaedics, University of Ulsan College of Medicine, Asan Medical Center

Despite potent antimicrobial agents, septic arthritis continues to be one of the most
damaging and prevalent forms of arthritis, resulting in serious sequelae. Synowial fluid
analysis has been widely recommended as an important diagnostic tool for the diagnosis of
the septic arthritis. But, there has been a debate about the clinical relevance of synovial
flud leukocyte count and glucose concentration in the diagnosis of septic arthritis.  So, this
study was performed to assess the clinical significances of synovial fluid analysis, especially
glucose concentration of joint {luid in septic arthritis.

From August 1989 to March 1994, the data of the synovial fluid analyses were reviewed
in fifty cases who were initially suspected of septic arthritis. We classifed them into two
groups, one with twenty culture—positive cases and the other with thirty culture—negative
cases on synovial fluid bacterial culture. The resuits were as follows.

L. In culture—positive group, blood and synovial fluid leukocyte counts were not significantly
increased, but the proportion of synovial fluid polymorphonuclear leukocytes was
significantly increased(90% in average) as compared with culture—negative group.

2. The difference between serum and synovial fluid glucose concentrations showed a statisti-
cally significant increase in culture— positive group(54mg/dl in average of 15 cases) In
contrast to culture—negative group(25mg/dl in average of 22 cases).

3. The ratio of synovial fluid glucose to that of the serum was significantly decreased in cul-
ture—positive group(44% in average of 15 cases) in contrast to culture—negative group
(81% In average of 22 cases).
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Table 1. Age and sex distribution

Age(year) Culture positive Culture negative

/Sex Male  Female Male Female
~ 1 2 0 0 2
1~ 9 3 0 3 0
10~19 4 1 5 1
20~29 2 0 2 0
30~39 1 1 4 0
40~49 0 0 6 0
50~ 3 3 3 4
Total 15 5 23 7
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(nonspecific inflammatory arthritis)9] 72 -$-7} 204
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Bk th(Table 2).

Table 2. Duration of symptoms

Number of cases(%)

Duration(days) Culture positive  Culture negative
~ 3 6( 30%) 10(33.3%)
4~ 7 8( 40%) 11(36.7%)
8~14 1( 5%) 3(10.0%)
more than 14 5( 25%) 6(20.0%)
Total(%) 20(100%) 30(100%)

a9

AdA 2578 140713 BT 740l L, FAHTAA
12576 138712 B 782 FF0ol {F Aol
Yelh 2 49kth(p=0.80). C—yhsA waae o
A7 A 012 236742 FF 800143, SAF
oA 0.3%8 32972 HF 10008 F2zH fe
@ 2ol & Jehl A ¢4ttH(p=0.57)(Table 5). &
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Table 4. Associated medical
Associated infections

problems or

¥ F 138(65%) 4T F 162(53%)
A g BA 375C ol AeAsE JeEidd
. ol@ FHe FAHTAAN =8F 124, @A
7H, FBH 199 oA, FATE =HFH 274,
o3y 18, FEE 14, 38 1HY Foldd
(Table 3).

Table 3. Frequency of joint involvement

Sites Culture positive  Culture negative
Knee 12 27
Hip 7 1
Elbow 1 1
Ankle 0 1
Total 20 30

Fodd o Fudors YN FAM TG 4
#d, o871 A 28, WY BEE 19 FY #od
2 AN E9 38, [T 28, e8] 3
& 18 5o woldti(Table 4).

gy AEF £ FHFAA 5400/m’HE 22,
900/m’7bA] HF 12,960/m’0) A2, FALNA 4,
300/mm*%-E]  25,000/m7tx) H#F 11,493/m’s @
4 FoA@ 2ol vEA gtth(p=0.30).
P E=Ee FAZAAM 15AAAM Ao
69mg/dIF-H 141mg/d7AA] HF 107mg/dle] 12,
S ZNA 228N 23X 3 83mg/dIFE 261mg
/AR B 120mg/dlg G2zt fold Aol &
Vel A 4uth(p=062). YT AR&EE= o}

Number of cases
Culture positive  Culture negative

Osteomyelitis 4 3
Cardiovascular disease 2 1
Hepatitis 1 1
Meningitis 0 2
Tuberculosis 0 1
Cystitis 0 1
Cervix' carcinoma 1 0
Total 10 11

Table 5. Blood & serum analysis

Culture positive Culture regative p-value
mean+S.D. ¥ mean rank] mean+S.Dmean rank]
(number of cases) (number of cases)

Blood WBC(/m’) 1296045335 28.13] 149345599(2375] 030

1

{20) (30)

Serum glucose(mg/d)  107+26[17.83] 120+41[1973] 082
(18) {2)

ER TH423.39] Ta+33{441] 080

(19} ()
10
{

CRP 80+6.7719.22)
{16)

0:8321.35] 057
W

*S.D. ; standard deviation
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Table 6. Microorganisms cultured from synovial
fluid in septic arthritis

. . Number
Microorganisms

of cases
Staphylococcus aureus 7
Streptococcus agalactiae 2
Bacillus subtilis 2
Serratia marcescens 2
Streptococcus pyogenes 1
Streptococcus viridans 1
Pseudomonas aeruginosa 1
Corynebacterium 1
Aspergillus 1
Escherichia coli 1
Flavobacterinum meningosepticum 1

gdy HET = FAPAA 430/m’FH 79,
000/m*7 =) HF 28,398/mn’2 50,000/m*c] A4 A
$7b 48(26.7%)Q 2, SATAA 900/m*HE 95,
000/mm*7}b7] H/F 24,543/m’2  50,000/1mde] 44l
A7t 43(16% )01 o, NPT Fof Frl B
e G2 fow Aolg JElA ¥dd(p=
0.61)(Table 7). @Ay ¥ HIF HES @
HATdA 22%5E 100%74A Hd 0% Q3 24
AN 3%HE 7% B 7% FTL F
9§ o] & Yeh) Y tH(p=0.0003)(Table 8).

Table 7. Synovial fluid WBC count

Number of cases(% )

3
WBC (mn®) Culture positive  Culture negative
<20,000 8(53.3%) 14(56% )
20,000—50,000 3(20.0%) 7(28%)
250,000 4(26.7%) 4(16%)
Total (%) 15(100%) 25(100%)

g gullALe JHFA 3.0g/dIEEH 7.0g/d]
7t B 5.0g/dlg 2, AT 1.0g/dIRH 7.2¢
[dI7R HF ddg/dlz FEz H2F zolE U

Al gtth(p=0.11). ¥HY =7 5% &
duf B FEY AE FATAA 1BHCAA &
Astel HF Sdmg/dleln, §AFAA 2284 F
At HT 25mg/dlz FEte] Fo8 ApolE v}
E o (p=0.02), A o Iy ¥xd
Fro HEE FHFAM HF 4%0lx, FHT
A H#E 81%2 FEztel f4% AolE veh A
(p=0.007)(Table 8).

Table 8. Synovial fluid analysis

Culture positive Culture negative p-value
meant S0 meen rank] mean+S.D{meen rank]
{number of cases) {number of cases)

SF* WBC(/m) B398+2571[2050)  USA3LB4I[1990] 048
{15) (25)

SF %PMN(%) 90+173385] T+ 2[18%0] 0.0003*
(20 (29)

SF giucose(mg/d)) 63£69[18.45] 97+43(30.20] 0.005**
(%) (30)

Fooenigd)  50:L0268)) 14+1920.5] 0l

{19 (26)

S’ SFelo*(mg/dl)  4£67[2383] BH431570] 002%
(15) ()

SFglu/Sglu( %) #415713.13) 81+3623.00] 007
(15) (@)

*S.D. ; standard deviation

# SF ; synovial fluid

@ Sglu ; serum glucose concentration

$ SFglu ; synovial fluid glucose concentration

** Statistically significant(p<0.05) by
Mann— Whitney test
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