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ABSTRACT

Purpose: To determine the postoperative C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR)
values of the patients who had various spinal operations.

Materials and methods: Lumbar discectomy was done in 30 patients (group 1), and 15 patients had spinal
fusion with instrumentation (group 2). CRP and ESR measurements were made before surgery and.at 1, 3, 5, 7,
14 and 30 days after surgery. Level of C-reactive protein (CRP) was analysed in serum samples by
immunoturbidimetric method (Roche Cobas Integra 700, Roche Diagnostics, Mannheim, Germany). The ESR was
assayed by the Westergren method.

Results: In both types of operations CRP reached its maximum level on the 3" day, then with a steep decline
reached its 50% value on the 5" day. After the fusion operations ESR increased on the 3¢ day , reached its peak
value on the 7" day, after remaining at this level for a certain period of time, its decline commenced on the 14"
day. However after disc operations ESR, which has not markedly increased, declined on the 7 day and stayed at
this level. Both CRP and the ESR was observed to increase significantly after fusion operations (p< 0,005).
Length of the incision at the operation site, the type of the operation and blood transfusion have all affected CRP,
while blood loss and the type of operation affected ESR.

Conclusion: The fact that after spinal operations CRP values increase rapidly and return to its normal value
early renders it more sensitive to diagnosis of early onset infection. The place of ESR is found to be limited.
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OZET
C-REAKTIF PROTEIN VE ERITROSIT SEDIMANTASYON HIZININ SPINAL CERRAHIDEKi ONEMI

Amag: Cesitli spinal operasyon gegiren hastalarda, postoperatif C-reaktif protein (CRP) ve eritrosit
sedimantasyon hizi (ESR) degerlerinin belirlenmesi.

Materyal ve metod: 30 olguda lomber diskektomi (Grup 1), 15 olguda spinal fizyon ve enstrimantasyon
{(Grup 2) uygulandi. CRP ve ESR odigiimleri, operasyon oncesi ve operasyon sonrasinda 1, 3, 5, 7, 14 ve 30.
ginlerde yéplldn. CRP duizeyleri, serum &rneklerinde immiinoturbidimetrik metodla, ESR dizeyleri ise Westergren
metodu ile incelendi.

Bulgular: Her iki grupta da, CRP maksimum diizeyine 3. giinde ulasti ve 5. giin dik bir inisle degerinin %
50'sine diistl. Fuizyon operasyonlarindan sonra, ESR 3. giinde yikseldi, 7. glinde pik degerine ¢ikti ve bu
degerde bir sure kaldiktan sonra dislisii 14. ginde basladi. Disk operasyonlarindan sonra fazla yiikselmeyen
ESR, 7. gin diismeye basladi ve bu diizeyde kaldi. Hem CRP, hem ESR degerlerinin flzyon operasyonlarindan
sonra, 6nemli derecede arttigl gézlendi (p<0,005). insizyon uzunlugu, operasyon tipi ve kan transflizyonu, CRP'yi
etkilerken kan kaybi ve operasyon tipi ESR'Yi etkiledi. )

Sonug: Spinal operasyonlardan sonra CRP degerlerinin hizla yukselip erken dénemde normale dligmesi,
erken baslangicli enfeksiyonun tanisinda daha duyarli oldugunu gdsterir. ESR'nin yeri, sinirl olarak bulunmustur.

Anahtar sézciikler: Omurga cerrahisi, C-reaktif protein, Eritrosit sedimantasyon hizi

INTRODUCTION

Although infection rate after spinal operations is
rather low, it is essential to diagnose infection early to
prevent catastrophic results (2, 3, 11). There are
numerous studies done regarding acute phase
reactants which are important early infection markers
(1, 10, 13). Infection, tissue damage, immunological
reactions and inflammation processes trigger systemic
reactions that emerge in hours or days. Metabolic,
endocrinological, neurological and immunological
changes take place while fever, granulocytes, increase
in ESR, decrease in the synthesis of albumin and
increase in the synthesis of some other plasma
proteins, changes in vascular permeability accompany.
The proteins that are synthesized in the liver and of
which the plasma levels either increase or decrease
are called acute phase reactants. CRP is the acute
phase reactant which increases significantly in the
postoperative period and the one most frequently

used. CRP is a homogenous protein with a molecular
weight of 120.000 which is defined by Tillet and
Francis for the first time (14). ESR is the second
commonly used acute phase reactant. Nevertheless
multiple factors affect ESR. These are: erythrocyte
aggregation rate, haematocrit value, morphology of
erythrocyte and changes of its size and density,
changes in plasma viscosity and plasma proteins (15).

Some authors suggest measurement of CRP
values in the early phase of inflammation (first 24
hours), and ESR values after 24 hours (8). However it
has been shown that these acute phase reactants also
increase in the presence of inflammation other than
infection (15).

The aim of this prospective study was to determine
the value of ESR and CRP in patients who had two
types of spinal surgery, spinal fusion with
instrumentation and iumbar discectomy.
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MATERIALS AND METHODS

For this study two groups of patients were
examined: The first group that underwent lumbar disk
herniation on surgery without instrumentation (n=30)
and the second group that underwent spinal
decompression and fusion surgery with spinal
instrumentation (n=15). Of the 45 patients, 22 (48.9%)
were female, and 23 (51.1%) male. The CRP and ESR
were measured the day before surgery and on days 1,
3, 5,7, 14, 30 after surgery.

The patients were evaluated for the risk factors
namely obesity, diabetes mellitus, smoking, chronic
disease, steroids, infection and cerebral palsy, and the
data was recorded. Total blood Idss. blood transfusion,
the area of the operation site and the operation time
were also recorded.

The level of C-reactive protein (CRP) was
analysed in serum samples by immunoturbidimetric
method (Roche Cobas
Diagnostics, Mannheim, Germany). The procedure

integra 700, Roche

was done according to the manufacturer’s
recommendations. The ESR was assayed by the
Westergren method.

The mean values obtained for each group were
compared statistically using independent -t test. The
difference in CRP, ESR and the white blood cell count
between different operations was analysed by the co-
variance technique. The value of each parameter is
evaluated separately in each measurement period,
and gender, risk factors, operation time, blood loss or
transfusion and age formed the co-variants.

RESULTS
The presence of infection in two female patients

with spinal operations rendered them ineligible for the
statistical analysis. They were assessed separately.

CRP values increased significantly in the spinal
fusion with instrumentation group as compared to
lumbar discectomy group (p<0,005). CRP values were

also significantly high in the patients who had
transfusions, and had a length of incision >5 cm.
(p<0,005). The type of operation i.e.: employment of
spinal instrumentation, blood loss of >500 ml.
significantly increased ESR (p<0,005). The values of
CRP and ESR measured before and after different
operations are shown in graphs 1 and 2 respectively.
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Figure 1. Mean CRP values obtained on preoperative and postoperative
days in:spinal fusion and instrumentation:and discectomy.
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Figure 2. Mean ESR values obtained on preoperative and postoperative
days in spinal fusion and instrumentation and discectomy.
Accordingly the value of CRP starts to increase on the
first postoperative day, reaches its peak level on the
3" day and with a steep decline reaches to 50% of its
peak value on the 5t postoperative day. The peak
value in the fusion with instrumentation group was
106.77+75,92(18-231), while in the lumbar discectomy
group it was 37.98+49.6 (3,3-190).

ESR increased rapidly in both groups in the first 3
postoperative days, reached its peak value on the 7\
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day, and started its declination on the 14t
postoperative day in group 2. In group 1, the value of
ESR declined minimally and sustained its new level
during the study period. The maximum ESR values in
group 1 was 26,13+25,1(2-79), and 59,75+27,99 (9-
107) in group 2.

Of the tWo cases excluded for statistical analysis,
one had epidural abscess and osteomyelitis after
lumbar discectomy performed at another center.
Radical debridement was done. Recurrence of
infection lead to repeat radical debridement, and
anterior and posterior fusion. lIrrigation with
vancomycine is done for postoperative 14 days.
Antibiotherapy with Teikoplanin was commenced when
Methicillin resistant staph. aureus (MRSA) was
cultured. CRP and ESR levels of the patient after the
first and second operations, and during the follow up
are dépicted in graph 3.
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Figure 3. Graph showing CRP and ESR levels of the patients after
the first and second operations, and during the follow up.

The second patient was operated for degenerative
L4-5 spondylolisthesis and posterior fusion with
instrumentation was performed. Infection developed in
the postoperative 3’§ month, the patient was re-
operated. Radical debridement was done and irrigation
employed via an indwelling catheter. Urine
bacteriological culture revealed E.coli, and
antibiotherapy in the form of Ciprofloksasin was initiated
after antibiotic sensitivity test. After the treatment, CRP

values rapidly declined to normal where as ESR values
did not change significantly. CRP and ESR values of
this patient are displayed in graph 4.
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Figure 4. Graph showing CRP and ESR values obtained in a patient
who developed urinary tract infection.

DISCUSSION

Infection, which may have dismal consequences is
a rare complication observed after spinal surgery (13).
Nevertheless due to ambiguity of the clinical findings,
unavailability of pathognomonic biochemical tésts and
radiological findings, diagnosis is indeed a dilemma (9,
13). The postoperative levels of CRP and ESR were
studied to delineate infection. Their progression under
normal circumstances and during infection was
identified in order to detect infection when the normal
pathway is distorted (5, 7, 10, 12, 13). CRP seems o
be more sensitive than ESR in detection of bacterial
infection, differential diagnosis of viral and bacterial
infections, and in follow up of antibacterial treatment
(18). In our study CRP and ESR values were
determined in the pre and postoperative period in the
jumbar discectomy and fusion with spinal
instrumentation groups. In both groups CRP values
increased rapidly in the early postoperative period, a
finding concurrent with the literature (8, 10). However
CRP values were higher in group 2. In their study,
Rosahl et al. (10) stated that the maximum level of
CRP was observed in the patients who had large
exposures. Consequently the minimum level was
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attained in the microdiscectomy group. The fact that
CRP values are higher in group 2 can be explained by
the fact that instrumentation requires extensile
approach which in turn renders increased
inflammationary response. Our study revealed that
factors beside blood transfusion did not affect CRP
values as in the study of Thelander et al. (13) which
stated hemodilution caused by blood transfusion

affected CRP values.

ESR peaks in both groups on the 7h postoperative
day, and starts to decline on the 14 day. In the 2nd
group, it approached its normal value on the 30"
postoperative day, while in the 1% group it was still
above the normal level. In their study, Jonsson et al.
(5) have shown that ESR peaks on the 4"
postoperative day and declines to the normal level in
the 2"% week. On the other hand Rsahl et al. (10) have
stated that ESR peaked on the 3" postoperative day,
but a notable decline was not present even after
postoperative 10 days. Our findings, in accordance
with the iiterature, showed that ESR value declined
slower than that of CRP.

Although ESR is influenced by age, gender, plasma
viscosity, haematocrit, and erythrocyte morphology , in
our study, only the type of operation and total blood loss
affected ESR values. Blood loss via changes in
heamotocrit levels might have affected ESR (4).

The two infected cases had high values of CRP
and ESR before the operation. In one of our case in
which urinary infection had developed, CRP values
increased after having declined to the postoperative
normal level. However no change was observed in the
ESR value which had never declined. in the other
case, the CRP value rapidly declined after abscess
drainage, but increased again when epidural abscess
recurred in the postoperative 3" month. After the
second operation, CRP level declined to normal on
approximately 7" postoperative day. ESR values
exhibited inconsistent ondulations.

In conclusion:

1. The CRP value reaches its peak level on the 3™
postoperative day regardless of the spinal procedure,
and declines to the normal value on the 71" day.

2. ESR value reaches its peak value on the 7"
postoperative day, stays at this level for some period
of time, and declines to the normal value on the 14"
day.

3. CRP and ESR values increase significantly in
cases that have spinal fusion with instrumentation.
The size of the operative field plays a major role.

4. Of the parameters that are studied, only blood
loss and transiusion affect the ESR and CRP by
altering the peripheral blood value.

5. If detection of infection is aimed, then CRP
values should be measured after the 5 postoperative
day when the increased CRP on the 3" postoperative
day returns to 50% of its peak value. The role of the
ESR in the diagnosis of early onset infection is
considered to be limited.
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