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The Changes in the Rate of C-Reactive Protein in
Orthopaedic Surgery

Kwang Soon Song, M.D., Chul Hyung Kang, M.D.,
Byung Woo Min, M.D.,Young Lae Cho, M.D.

Department of Orthopaedic Surgery, School of Medicine,
Keimyung University, Taegu, Korea.

To define the effectiveness of C-reactive protein(CRP) as indicator for early detection of the post-
operative infection, it is essential to exclude possible normal changes of CRP influenced by surgery
itself.

We analyzed 44 patients who had done orthopaedic surgeries without any evidence of infection
preoperative and postoperatively from May to Aug. 1995 at Dongsan medical center, Keimyung
University. We checked the levels of Erythrocyte sedimentation rate(ESR) and CRP levels at preop-
erative and postoperative 1, 3, 5,7, 9, 11, 13, 15, 17, 19 and 21st day in all cases.

In all cases, ESR increased up to 60mm/hr maximally and CRP increased to more than 10mg/ d/ at
least one occasion within the first 3 weeks postoperatively. However CRP showed more rapid
changes than ESR.

The mean value of the CRP was increased maximally(7.2mg/ d/) at 3 day after operation and then
decreased rapid until 1l day. ESR was also increased at 3 day after operation, but it sustained high
level until 21 day after operation.

CRP appears to be more sensitive and rapid indicator as an acute phase reactant for the operation
itself because CRP revealed more earlier and accentuated change after the operation.

The changes of CRP showed same pattern regardless of operation time, use of tourniquet, use of
transfusion and gender.
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In conclusion, within 3 day after operation, the high titer of CRP can not to be an indicator for
early detection of the infection, because normal high titer can be developed by surgery itself. If there
notes persistent high titer or more increasing pattern of CRP after postoperative 3 day or abnormal
high titer of CRP after 11 day postoperatively, infection may be highly suspicious.

Key Words : C-reactive protein (CRP), Normal changes, Orthopaedic surgeries.
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Table

Highest, Lowest and mean Value of ESR(mm/hr) and CRP(mg/ di)

Postoperative Postoperative Postopeative
1* week 2" week 3" week

ESR CRP ESR CRP ESR CRP
Highest 62 12.8 62 57 60 13
Lowest 14 04 8 0.40 4 0.2
mean 41.04 2.74 37.05 0.98 29.73 041

Fig 1. Serial change of CRP and ESR
Total level
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CRP(mgiL)
N
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%7t 2682 HREES AR, £8F ¥
I AEEE W o7t 103, 7]ebAHo| 8
At 3E, digE7 (Major surgery group)
3 2447 (Minor surgery group) 2.2 W7l
on, UFede FEAlzte] 243 olite|a 2
pinte]4el £¥o| a3dia, HwA F£3 47
7t AE AS, AFETE FEAIT0] 2413 B

olx, +£¥e] Ba UL A= Fch
3 4

ESR2 € A 10m/hroldt 99 #3171 € ¥
FARE A3 Fr18ld & F 5UA HT 42
mn/hrolde 2 743 & #x& Jehidx, 2
T MA3 Al £F 35 H#F 29, 73m/hr
oz Zadgov, AFEANAE iR =
sk},

CRPE € A lmg/diclst QY X7 & ¥+ 3
Uoll HHE7.2me/dI2 HuAE JeEMAT FF
3 adld £ ¥ 11YAZRAE dRE F3d

15

17 19 21
Days
Az A EHAL

ESRe] #H#Ae € ¥ 159 41 04m/hr (3
3162mm/hy, s 14mm/hr) o)1l & ¥ 23 B¢
A& 37.05mm/hr (B 262m/hr, #H3t 8un/hr) o]
& ¥ 35Yd HEX e 29, 73mm/hr (3 1260nn/hr,
# 34 mm/hr) °| AT,

CRPY H#Ae & F 15Ul 2. 74mg/dl (3
112.8 mg/dl, H3d10.4 mg/dl)o) & ¥ 254
o] HaX| = 0.98meg/dl (15,7 mg/dl, #3}0.40
mg/dl) o] & F3FLel| HHAR= 0.41mg/dl (F
31 1. 3mg/dl, 30, 2m/dl) ]t (Table).

£ ¥ 34Ae 329 CRP/ 4.5%, € ¥
59Ai= 15.9%, & 3 745 34.0%, & ¥+ 9
A= 73.1%, € F 11€AE= 95.3%0NAH A4
HA 2 247 3 EH

& ¥ 1194711+ CRPE W& AEA=
Eolgkoy ESR2AA9 $A7 gle A=
F&3d 7tate] d¥gog F/RAE FYUe=
3857 gsitl,
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Fig 2. Serial change of CRP and ESR
SEX level according to male and
female
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Fig 3, Serial change of CRP and ESR
level according to operation
time
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Fig 4. Serial change of CRP and ESR
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Transfusion

Fig S. Serial change of CRP and ESR
level according to transfusion
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reactive protein(CRP)& €A &% 7153y,
BARA 7177 QA dal 83 AR
ot A=A CRPY 443 238 7959y
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material®] protein®lgte 2E& €3 C-reactive
protein (CRP)°]&} BE&ith Clausgel 3t
W CRPE A% A9l 90%°1A 0. 3me/dl°]
31, 95%°lA 1mg/dl ©|3t2 Pt AN .

CRPe E5¥3 ¥3 duze] Fz9 7|%ol
W3 2 A7 2R/ 8ol H1 Jder 19659
Gotschlich®t Edelmane'’& CRP7} #+%
21,5008 ¥2%E 2 5709 identical non-
glycosylated polypeptide SubunitsZ 4%
o] 3 1055008 %2 EAZE Ztevian
31, ©] oldele o]|#s}AF (disulfide bond)el
ey dZE 2709 EHE = n2 FHEH
A3, o] ML v gey ¥gdz Pis
£ Eolg ojn)it MEE 7Y 3HATH?,

CRP9 ¥ HuHle 34 &4 434 &
2ol & F FAZI Frtsly| AR, o]
R Zg 228 (PGE) 3 Leukocyte end-
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J &g Wiy o, ®ek ohz} T-YuF"e
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2 Al Z (phagocyte) o 84319} &35S FFAl
e 7155 A, oAL dF9 B3Nkg(pro-
tective mechanism) &8 ZZ &AM e A
Az Bulyt F7keHA |k

CRP2 Z39dl+= Anderson®} McCarty
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Plotz$} Singere] tel23whe, Claussel W
AR Y 239 (Radiommunoassay) ¥ 71E
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1 e RS BA#Y (capillary method) ©]
1} &alol= 24 (slide agglutination) oltl.
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T Asog HFEP.
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48 o 10 ox
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F7F Aol A3t H3, CRPE 3l
HuA o ol2n 15Ul FAds7 i 6413t
Woll Z71817] Al&ste 841zt 22 F7teta
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w ol thd Aolrt A2 Aeg Algd)

2 £
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4. ESR< ¢ ¥ 337 = ARAE FEHA
PE A$7 Bomg 79 z7| e
AE2ZE FHAs

5 AEETd 25eFd Wi Ao, AW,
o], XEY AHEAR, $8 oF Fo w
£ CRP¢ ESRY R ze e 9
&E FAE Fote Ao AUk

REFERENCES

1) s, A, o|Ms, FEf#: =% #Add o
g C-yhgA Ao oA oo, W F
9l wet3) =], 27 :1074-1082, 1992

2) UME, ™A, LZY : CRP AAtel 3olA
capillaryg# Slide €3%9 ¥m, W
8} 3] %], The korean Journal of pathology, 16 :
668-674, 1982

3) Mg, MEYd:Cubgy @A g47) v
L. =4 A2l R, 18:261-266, 1990.

4) Abernethy TJ and Avery OT : The occurrence
during acute infections of a protein not normally
present in the blood and Distribution of the reac-
tive protein in patient’ s sera and the effect of cal-
cium on the floculation reaction with C polysac-
charide of pneumococcus. J Exp Med, 73 : 173-
181, 1941.

5) Anderson HC and McCarty M : Determination
of C-reactive protein in the blood as a measure of
the activity of the disease process in acute
rheumatic fever. Am J Med, 8 : 445-455, 1989.

6) Burton JL : Effect of Oral Contraceptives on
Erythrocyte Sedimentation Rate in Healthy
Young Women. British Med. J, 3: 214-215. 1967.

7) Casey TP and Main BW : Factors Influencing
the Normal Erythrocyte Sedimentation Rate,
Including Pregnancy. New Zealand Med. J, 69:
1555-156. 1969.

8) Claus DR, Siegel J, Petras K, Osmand AP and
Gewurz H : Interactions of C-reactive protein
with the first component of human complement.
J Immunol, 119:187-92, 1977.

9) Fiedel BA and Gewurz H : Effects of C-reac-
tive protein on platelet function. Inhibition of
platelet aggregation and release reactions. J
Immunol, 116: 1286-1294, 1976.

10) Fischer CL, Gill CW, Forrester MG, et al :
Quantitation of acute phase proteins postopera-
tively. Am J Clin Pathol, 66:840-846, 1976

11) Gotschlich EC and Edelmane GM : C-reactive
protein: A molecular composed of subunits. Proc
Nat Acad Sci, 54:588, 1965.

12) Griffiths RA, Good WR, Watson NP, O’
Donnell HF, Fell PJ and Shakespeare JM :
Normal Erythrocyte Sedimentation Rate in the
Elderly. British Med. J, 289: 724-725, 1984.

13) Kallio UL, Kallio MJT and paltola H : Serum
CRP, ESR, and WBC count in acute
Hematogenous osteomyelitis of children.
Pediatrics, 93 : 848-853, 1994

14) Libretti A, Kaplan MA and Goldin M :
Precipiting analysis of C-reactive protein by gel
diffusion. Med Proc Soc Exter Biol, 90:481-434,
1995.

15) McCarty PL, Frank AL, Alboew RC, Masters
ST and Dilan TF : Value of CRP test in differ-
entiation of bacterial and Viral pneumonia. The
Jourmal of pediatrics, 92 : 454-456, 1978.

16) Merriman CR, Pulliam LA and Kampschmidt
RF : Effect of leukocytic endogenous mediator
on C-reactive protein in rabbits. Proc Soc Exp
Bio Med, 149 : 789-84, 1975.

17) Mortensen RF, Osmand AP and Gewurz H :
Effects of C-reactive protein on the lymphoid
system and Binding to thymus-dependent lym-
pocytes and alteration of their function. J Exp
Med , 141: 821-890, 1975. ’

18) Oliveria EB, Gotschich EC and Liu TY :
Primary structure of human C-reactive protein.
Proc atl Acad Sci USA, 74 : 3184-1391, 1977.

19) Peys MB : C-reactive protein fifty years on.
Lancet, 1:653, 1981.

20) Schulak DJ, Rayhack JM, Lippert FG, and
Convery FR : The Eythrocyte Sedimentation
Rate in Orthopaedic Patients. Clin Orthop,
167:197-202, 1982.

21) Volanakis JE and Kaplan MH : Interaction of
C-reactive protein complexes with the comple-
ment system. Consumption of guinea-pig com-
plement by CRP complexes: requirement for
human Clq. J Immunol, 113 : 9-17, 1974.

22) Whicher JT and Dieppe PA : Acute phase pro-
teins. Clin Immunol Allerg , 5 : 425-446, 1985.

— 703 —



