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Background: Inflammation related hematological parameters vary greatly depending on patients. It is not well known how much
increase of which parameter warrants suspicion of postoperative infection. This study proposes to identify the normal range and
the predictive factors for postoperative infection by conducting a time series analysis of the hematological parameters of patients
after the spinal posterior fusion.

Methods: A retrospective study was done with 608 patients who underwent spinal posterior fusion with pedicle screw fixation.
Laboratory assessment including the leucocyte, neutrophil, C-reactive protein (CRP), and erythrocyte sedimentation rate (ESR) of
patients for 2 weeks after operation. The patients were divided into the one-level fusion group (group I), the two-level fusion group
(group 1), the three or multi-level fusion or reoperation group (group Ill), and the postoperative infection group (group IV). Blood
was drawn before breakfast prior to the operation, and then 2-3 days, 4-7 days, 8-11 days, and 12-14 days after the operation. The
leucocyte count, neutrophil count, CRP, and ESR were measured.

Results: From 4-7 days after the operation, the CRP and neutrophil count of group IV were significantly higher than those of group
| and II, and from 8-11 days after operation, the CRP and neutrophil counts were significantly higher than those of all groups.
Twelve to fourteen days after the operation, the neutrophil count of group IV was significantly higher than that of group | and I,
while the neutrophil count of group Il was also higher than that of group I. The lower limit of the 95% confidence interval (Cl) of
the CRP and neutrophil count group IV was greater than the upper limit of the 95% ClI of group | and II. The ESR of group IV was
significantly higher than that of group | and ll.

Conclusions: If the postoperative CRP and neutrophil counts are high, or if the CRP begins to rise again 8 days after the opera-
tion, the likelihood of infection increases, but caution must be exercised in interpreting the results. If the hematological param-
eters are higher than the lower limit of the 95% Cl of the postoperative infection group, infection must be strongly suspected.
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serious complications may rise by spread of infections to
the dura mater. Therefore, it is essential to prevent deep
infection by detecting and treating it early. Postoperative
infections took place in 1%, 2%, and 6% of cases follow-
ing standard discectomy, posterolateral fusion, or by the
insertion of additional instruments."” To detect and treat
postoperative infection early, a time series study of py-
rexia, pain, delirium, inflammation-related hematological
parameters, and drainage of the wound was conducted. To
use hematological parameters to verify infection, a time
series evaluation of those patients who underwent surgery
in the lumbar region was conducted through blood tests
during their hospitalization and a certain period of out-
patient service. However, it was difficult to determine the
normal range, and to identify which parameters warrant
investigation of postoperative infection is not well known.
There are many reports on time series analysis of these
indicators, but only a few studies have conducted quantita-
tive analysis.”

The objectives of this study are to describe the nor-
mal postoperative kinetics of hematological parameters
after instrumented spinal surgery, to compare their useful-
ness as predictive factors for postoperative infection in the
early postoperative period and to conduct a quantitative
analysis of the hematological parameters of each group.
The hematological parameters in patients who developed a
postoperative infection versus those who did not were also
compared. Finally, we attempted to discover indicators and
their ranges for early detection or prediction of infection
for different postoperational periods.

METHODS

From November 1999 to February 2008, out of a total of
787 patients of the Seoul Metropolitan Government Seoul
National University (SMG-SNU) Boramae Medical Center
who underwent fusion using pedicle screw insertion in the
thoracic and the lumbar spine, 608 patients who under-

Table 1. The Preoperative Inflammation Related Hematological Parameters in Four Groups

Characteristic One-level (group )

Patient no. 206 285
Average age (yr) 54.1(14-85) 59.6 (21-90)
Sex
Female 109 110
Male 97 95
Preoperative lab™
WBC (n/pL) 6,893 £2,106 6,878 + 3,021
ANC (n/pL) 4,036 + 1,637 3997 £2,113
ESR (mm/hr) 12.1+£15.1 11.5+£12.7
CRP (mg/dL) 0.35+0.71 0.61+2.29
Body temperature (°C) 36.56+1.0 36.57 £0.51
Diagnosis
Burst fracture 6 17
HIVD 6 4
Spinal stenosis 164 221
Spondylolisthesis 29 4
Scoliosis 0 0
Others 0 2

Two-level (group Il)

Multi-level (group I1I) Infection (group IV) p-value
104 14
53.4(11-85) 61 (39-86) <0.0001
0425
64 9
40 5
71302141 6,916+ 1,672 0.864
4,473 + 1,536 4,202 +1,809 0.277
156+114 143+116 0.096
0.85+£1.17 0.85+1.23 0.119
36.67 +0.53 36.67 +0.47 0675
44 1
0 0
34 "
4 1

" 0
12 1

Post-hoc analysis by Bonferroni. Age: group IV > group Ill, p = 0.00017; group Il > group ll, p = 0.002.
WBC: white blood cell, ANC: absolute neutrophil count, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, HIVD: herniated intervertebral disc.

*Values are presented as mean + standard deviation.
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went blood tests for two weeks were included in this study
and reviewed retrospectively. Institutional Review Board
approval was obtained for this study and informed consent
was waived.

The patients were divided into the one-level fusion
group (group I), the two-level fusion group (group II), the
three or multi-level fusion or reoperation group (group
IIT) and the postoperative infection group (group IV). The
patient characteristics and underlying diseases are shown
in Table 1. The preoperative inflammation related hema-
tological parameters such as white blood cell (WBC), ab-
solute neutrophil count (ANC), C-reactive protein (CRP),
and erythrocyte sedimentation rate (ESR) were not differ-
ent between four groups.

The group IV patients were those who had drain-
age from the wound during hospitalization, hyperther-
mia and redness around the wound, constant pain in the
wound, and whose temperature rose above 37.5°C. They
were diagnosed as infected when microbes were identified
and infected tissue was observed in the operating room,
and consequently included in the postoperative infection
group. Pathogens were identified in 12 patients. For 4 pa-
tients it was methicillin-resistant Staphylococcus aureus.
For 4 other patients it was methicillin-resistant coagulase-
negative Staphylococcus (MRCNS) and for 2 patients it
was Enterococcus faecalis. Both E. faecalis and MRCNS
were identified in one patient, and both methicillin-sensi-
tive S. aureus and MRCNS were identified in one patient.
The pathogen was not identified in 2 patients who were
included in the postoperative infection group because they
had clearly identifiable pus drainage from the wound. The
number of fusion levels in group IV was 1 for 3 patients,
2 for 8 patients, 2 with revision surgery for 2 patients, and
4 for 1 patient. Blood was drawn before breakfast prior to
the operation, and then 2-3 days, 4-7 days, 8-11 days, and
12-14 days after the operation. The leucocyte count, neu-

trophil count, CRP, and ESR were measured.

Analysis of variance (ANOVA) tested differences
among the groups using SPSS ver. 11 (SPSS Inc., Chicago,
IL, USA), and the Bonferroni correction was used to cor-
rect for multiple comparisons. Also, changes in hemato-
logical parameters of each group by period were examined
by repeated measures ANOVA. Null hypotheses of no dif-
ference were rejected if p-values were less than 0.05.

RESULTS

Hematological Comparison of the Infection and the
Normal Group

Two to three days after the operation, there was no sig-
nificant difference between the infection group and the
normal group (Table 2). Four to seven days after the op-
eration, the leucocyte and neutrophil count of group IV
(8,144 and 5,680 n/uL, respectively) was highest among
the groups but there was no significant difference between
groups. The CRP of group IV (7.47 mg/dL) was signifi-
cantly higher than those of group I and II (3.62 mg/dL,
p = 0.005 and 3.61 mg/dL, p = 0.004, respectively) (Table
3). Eight to eleven days after the operation, the neutrophil
count of group IV (7,076 n/uL) was significantly higher
than that of group I and II (4,597 n/pL, p < 0.0001 and 4,984
n/pL, p = 0.00019, respectively). The neutrophil count of
group II and IIT (4,984 and 5,458 n/pL, respectively) was
also significantly higher than that of group I (p = 0.012
and p = 0.003, respectively). Also, the CRP of group IV
(7.8 mg/dL) was significantly higher than that of group I
and IT (1.63 mg/dL, p < 0.0001 and 2.04 mg/dL, p < 0.0001,
respectively) (Table 4). Twelve to fourteen days after the
operation, the leucocyte count of group III (8,011 n/pL)
was significantly higher than that of group I (7,078 n/uL,
p = 0.006). The neutrophil count of group IV (5,994 n/pL)
was significantly higher than that of group I (4,489 n/uL,

Table 2. Results 2-3 Days after the Operation

One-level (group ) Two-level (group II)

WBC (n/pL) 9,120 + 3,266 8.810+2,720
ANC (n/pL) 6,858 + 2,698 6,764 + 2,409
ESR (mm/hr) 26.6+20.7 245+139
CRP (mgy/dL) 981+56 118+7.7
Body temperature (°C) 37.4+064 37.4+0.65

Multi-level (group I11) Infection (group IV) p-value
9,505 + 3,265 9,491 +2,507 0.228
7,442 +2,880 72362817 0.166
274+190 27.3+17.3 0.451
106+6.3 116+5.0 0.025
374+074 37.3+062 0.662

Values are presented as mean + standard deviation.
Post-hac analysis by Bonferroni. CRP: group IV > group Ill, p = 0.016.

WBC: white blood cell, ANC: absolute neutrophil count, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.
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Table 3. Results 4-7 Days after the Operation

One-level (group I) Two-level (group I1) Multi-level (group I11) Infection (group 1V) p-value
WBC (n/pL) 6,963 + 1,920 7,318+3,954 7435+2,442 8,144 +2,983 0.368
ANC (n/pL) 4,628+ 1,704 4,785+72,748 5,038 +2,043 5,680 + 2,421 0.256
ESR (mm/hr) 38.0+20.8 38.1+£183 389+20.2 402+159 0.962
CRP (mg/dL) 362+46 36129 451+43 747 +58 0.002
Body temperature (°C) 37.0+0.61 37.0+0.63 37.1+0.68 36.9+0.80 0.563

Values are presented as mean + standard deviation.
Post-hoc analysis by Bonferroni. CRP: group IV > group | and Il, p = 0.005 and p = 0.004, respectively.
WBC: white blood cell, ANC: absolute neutrophil count, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.

Table 4. Results 8-11 Days after the Operation

One-level (group 1) Two-level (group Il) Multi-level (group I11) Infection (group IV) p-value
WBC (n/uL) 7,179 +2,005 7,704+2,210 7999+2,710 8,613+3.213 0.009
ANC (n/pL) 4,597 + 2,698 4,984 + 1,795 5,458 + 2,086 7,076 +2,041 <0.0001
ESR (mm/hr) 314176 376+53.6 342+184 46.8+18.1 0.320
CRP (mg/dL) 163+18 204+£25 223+24 78+58 <0.0001
Body temperature (°C) 37.4+064 37.4+065 374+074 37.3+062 0.662

Values are presented as mean + standard deviation.

Post-hoc analysis by Bonferroni. ANC: group IV > group | and Il, p < 0.0001 and p = 0.00019, respectively, group Il > group |, p = 0.012, group Il > group |, p = 0.003.
CRP: group IV > group I and Il, p < 0.0001, both, group Il > group |, p < 0.0001.

\WBC: white blood cell, ANC: absolute neutrophil count, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.

Table 5. Results 12-14 Days after the Operation

One-level (group 1) Two-level (group Il) Multi-level (group I11) Infection (group IV) p-value
WBC (n/uL) 7,078 £ 1,861 7410£211M 8,011 +2,697 8461 +2,447 0.003
ANC (n/pL) 4,489 + 1,556 4,769+ 1,760 5449 + 2,094 5,994 + 1,816 <0.0001
ESR (mm/hr) 288+179 339+528 31.1+£184 474+166 0.266
CRP (mg/dL) 1.03+1.2 168+4.7 168+2.1 7.95+5.1 <0.0001
Body temperature (°C) 36.8+0.51 36.8+0.61 36.9+049 37.1+£0.39 0.055

Values are presented as mean + standard deviation.

Post-hoc analysis by Bonferroni. WBC: group Ill > group I, p = 0.006. ANC: group IV > group |, p = 0.012, group Il > group | and I, p = 0.00022 and p = 0.011,
respectively. CRP: group IV > group |, Il, and Ill, p < 0.0001, all.

\WBC: white blood cell, ANC: absolute neutrophil count, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.

p =0.012) and the neutrophil count of group III (5,449 n/
uL) was also significantly higher than those of group I and
IT (4,769 n/pL and p = 0.00022, p = 0.011, respectively). In
addition, the CRP of group IV (7.95 mg/dL) was signifi-
cantly higher than that of group I, II, and III (1.03 mg/dL,
p < 0.0001; 1.68 mg/dL, p < 0.0001; and 1.68 mg/dL, p <

0.0001, respectively) (Table 5).

Quantitative Comparison of the Infection Group and
the Normal Group

Results obtained 8-11 days after the operation were quan-
titatively compared. For the neutrophil count, the lower



273

Lee et al. Inflammation Laboratory Findings and Predictors of the Postoperative Infection in Spinal Posterior Fusion Surgery

Clinics in Orthopedic Surgery * Vol. 4, No. 4, 2012 « www.ecios.org

9,000.00 1 ANC
Maximum
Minimum
8,000.00 o Mean
7,000.00 -
-
=
C
6,000.00 5,899
5,000.00 - % ; 4,946
4,000.00
T T T T 1
Group \% 1] | \ |
PO 8-11 days PO 12-14 days

Fig. 1. Comparison of the absolute neutrophil count (ANC) between the
postoperative (PO) infection group and the normal group 8-11 days and
12-14 days after the operation.
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Fig. 2. Comparison of the C-reactive protein (CRP) between the
postoperative (PO) infection group and the normal group 8-11 days after
the operation.

limit of the 95% confidence interval (CI) of group IV (5,899
n/uL) was greater than the upper limit of the 95% CI of
group I and IT (Fig. 1). For the CRP, the lower limit of the
95% CI of group IV (4.27 mg/dL) was higher that the up-
per limit of the 95% CI of group I, II, and III (Fig. 2).

For the neutrophil count 12-14 days after the opera-
tion, the lower limit of the 95% CI of group IV (4,946 n/
L) was higher than the upper limit of the 95% CI of group
I (Fig. 1). Also, for the CRP, the 95% CI of group IV (4.71
mg/dL) did not overlap the 95% CI of group I, II, and III
(Fig. 2). With respect to the ESR, the 95% CI of group IV
(37.83 mm/hr) did not overlap with the 95% CI of group I
and III (Fig. 3).

Comparison between Normal Groups by Period
Two to three days after the operation, the leucocyte count

60.00 1 ESR
Maximum
Minimum
o Mean
50.00
£
£ .
30.00 % }
20.00 A
T T 1
Group \ 1] |

Fig. 3. Comparison of the erythrocyte sedimentation rate (ESR) between
the postoperative infection group and the normal group 12-14 days after
the operation.

and neutrophil counts of group II were lower than those
of group III. The CRP of group II was higher than that of
group I and the CRP of group IV was also significantly
higher than that of group III (p = 0.016) (Table 2). Four to
seven days after the operation, the CRP of group IV was
significantly higher than those of group I and II (p = 0.005
and p = 0.004, respectively) (Table 3). Eight to eleven days
after the operation, the neutrophil count of group IV were
significantly higher than those of group I and II (p < 0.0001
and p = 0.00019, respectively) and the CRP of group IV
were significantly higher than those of group I and II (p
< 0.0001, both). Also, the neutrophil count of group I was
significantly lower than those of group I and III (p = 0.012
and p = 0.003, respectively) and the CRP of group I was
significantly lower than that of group II (p < 0.0001) (Table
4). Twelve to fourteen days after the operation, the leuco-
cyte count of group I was significantly lower than that of
group III (p = 0.006). The neutrophil count of group IV
was significantly higher than that of group I (p = 0.0012).
The neutrophil count of group III was also significantly
higher than those of group I and II (p = 0.00022 and p
= 0.011, respectively). Finally, the CRP of group IV was
significantly higher than those of group I, II, and III (p <
0.0001, all) (Table 5).

Comparison of Hematological Parameters of Different
Groups by Period

The leucocyte and neutrophil count of group IV signifi-
cantly increased from before the operation to 2-3 days af-
ter the operation (p = 0.011 and p = 0.0034, respectively),
whereas 4-14 days after the operation, there was no signifi-
cant decrease. The CRP was significantly higher than prior
to the operation compared to 2-3 days after the operation
(p < 0.0001) and significantly lower 4-7 days after the op-
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Fig. 4. Changes of the C-reactive protein (CRP) by period. (A) Group IV. (B) Group I. (C) Group II. (D) Group III. *1*3Sections with statistically significant

differences.

eration (p = 0.036) (Fig. 4A). The ESR rose significantly
both 2-3 days after the operation (p = 0.0005) and 4-7 days
after the operation (p = 0.0057), and continued to rise 8-11
days after the operation as well.

In the normal groups (group I, II, and III), the leu-
cocyte and neutrophil count 2-3 days after the operation
were significantly higher than prior to the operation (p
< 0.0001, all), and the leucocyte count 4-7 days after the
operation was significantly lower than 2-3 days after the
operation in all groups (p < 0.0001, all). Twelve to four-
teen days after the operation, the leucocyte and neutrophil
count significantly declined only in group II (p = 0.0047
and p = 0.0291, respectively).

The CRP of all normal groups rose significantly
2-3 days after the operation as compared to before the
operation (p < 0.0001, all), and 4-7 days after the opera-
tion there was a significant change (p < 0.0001, all). There
was a significant decrease in all normal groups 8-11 days
after the operation (p < 0.0001, all), as well as 12-14 days
after the operation (group I and II, p < 0.0001; group III,

p = 0.0035) (Fig. 4B-D). The ESR of all normal groups
increased significantly 2-3 days after the operation (p <
0.0001, all) as compared to before the operation, and 4-7
after the operation as well (p < 0.0001, all). Eight to eleven
days after the operation, there was a significant decline in
all normal groups (group I and II, p < 0.0001; group III,
p =0.019), and 12-14 days after the operation there was a
significant decline from 8-11 days after the operation in all
normal groups (group I and II, p < 0.0001; group III, p =
0.016).

DISCUSSION

The neutrophil count is an important indicator in check-
ing the postoperational leucocyte count. Takahashi et al.”
argued that a re-increase of the postoperation neutrophil
count is an important hematological parameter indicative
of postoperative infection, and that, if the CRP increases
again 7 days after the operation, postoperative infection
must be suspected. CRP is made in the liver in response
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to inflammation, infection, malignancy and tissue dam-
age, and is characterized by a relatively high sensitivity and
quick response.*” Several studies on postoperative changes
in the CRP have reported that the CRP reaches its peak 2
or 3 days after the operation and declines, slowly returning
to normal, eventually reaching the normal level between
14 and 21 days after the operation.”*"” In contrast, the
ESR is indirectly measured in proportion to the quantity
of blood albumin and globulin, and remains increased
until one year after the operation."” Unlike the ESR, CRP
quantity is directly measured, and as the normal range
is narrow and the postoperative count returns to normal
quickly, CRP is believed to be a better indicator of postop-
erative infection."”

Since we quantitatively compared the changes in he-
matological parameters between the infection group and
the normal groups while describing these changes at the
same time, and tried to discover hematological parameters
that are statistically different, this study is significantly
different from others. One of the strengths of this study is
that it divided the normal group according to the scope
of the operation, and compared each normal group with
the infection group. This study is also differentiated from
others by the fact that it included more groups in the study
than any other previous report. In this study, 2-3 days
after the operation, the hematological parameters of the
normal group and the infection group did not show any
difference. This shows that, 2-3 days after the operation,
the hematological parameters increased due to the effect
of tissue damage from the surgery rather than infection in
the postoperative infection group.

In particular, Thelander and Larsson® reported that
the CRP reached its peak in the posterior lumbar fusion 3
days after the operation, and the creation of the liver cell
CRP due to bacterial infection is known to start 6 hours
after infection.” In this study the CRP of the postopera-
tive infection group decreased significantly 4-7 days after
the operation, and began to increase significantly 8-11
after the operation. The CRP of the infection group began
to rise again 8-11 days after the operation, which was the
same as reported by Aono et al.,” showing that the re-in-
crease of the CRP 7 days after the operation warrants sus-
picion of infection.' Piper et al.'” reported that a CRP of
4.6 mg/L had a sensitivity of 79 and a specificity of 68% to
detect infection of spine implant. Although there was no
difference between the normal groups 2-3 days after the
operation despite postoperative infection, there was a sig-
nificant increase 8-11 days after the operation compared
to 4-7 days after the operation in the infection group. In
addition, the CRP was significantly higher in the infec-

tion group than in the one-level fusion group and the two-
level fusion group 4-7 days after the operation. Therefore,
2-3 days after the operation, the rise in CRP due to tissue
damage was high in the infection group as well, and there
was a small increase of CRP due to infection. Accordingly,
no difference was observed in the normal group. A second
interpretation is that, from 4-7 days after the operation,
the increase of CRP due to tissue damage is normalized,
and the rise in CRP due to the progress of infection con-
tinues. Consequently, the absolute value is different from
that of the normal groups (one-level and two-level fusion
groups) in the same period. Therefore, 8-11 days after the
operation, the CRP increases again in the infection group
compared to 4-7 days after the operation. In summary, the
increase of the CRP due to infection can be reflected in the
clinical hematological test only when infection progresses.

Four to seven days after the operation, when the
one-level fusion group was compared to the infection
group, there was a significant difference in the leucocyte
count, neutrophil count and CRP, and only the CRP of
the two-level fusion group was different. The CRP of the
multi-level fusion group was not significantly different
from that of the infection group. This shows that as the
one-level fusion group has less tissue damage than the
multi-level fusion group, the hematological parameters
are normalized faster, and many indicators show there is
a significant difference from the infected group. The CRP
of the two-level fusion group is significantly different from
that of the infected group, but the CRP of the multi-level
fusion group is not significantly different from that of the
infected group because multi-level fusion involves greater
tissue damage. As for the multi-level fusion group, it is dif-
ficult to use the hematological parameters such as the CRP
to predict the occurrence of infection.

Eight to eleven days after an operation, there was a
significant difference between the neutrophil count and
the CRP of all normal groups and those of the postopera-
tive infection group. The neutrophil count and the CRP
rapidly declined in the normal groups after the operation
for 7 days, while at the same time the parameters increased
in the postoperative infection group due to inflammation.
Moreover, the CRP of this period can be regarded as an
important indicator of early diagnosis of infection because
the CRP increases again in the postoperative infection
group. Therefore, the neutrophil as well as the CRP are
useful indicators.

Twelve to fourteen days after the operation, there
were differences between the multi-level fusion group and
the postoperative infection group in terms of the neutro-
phil count, ESR, and CRP. In this period the hematological
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parameters are also normalized in the multi-level fusion
group, and this leads to a significant difference from the
infection group. Eight to eleven days after the operation,
hematological parameters begin to normalize in the nor-
mal group, and in the infected group the indicators in-
creased due to infection.

The ESR did not show any significant difference
depending on the size of surgery in the normal group, and
the difference between the postoperative infection group
and the normal groups was observed only 12-14 days
after the operation. This indicates that normalization is
slow here, and the number itself does not directly reflect
the extent and size of inflammation. While the quantity
is directly measured for the CRP, the ratio of albumin to
globulin in the serum is indirectly measured for the ESR.

Hematological parameters exhibiting a significant
difference from the postoperative infection group and the
periods were quantitatively analyzed. Since the ranges of
the hematological parameters of the normal and infection
groups overlap each other to a great extent, it would be
difficult to use the absolute values to predict the infection.
However, the lower limit of the 95% CI of the postopera-
tive infection group was higher than the upper limit of the
95% CI of the normal group in some parameters. Accord-
ingly, if any number exceeds the lower limit of the 95%
CI of the postoperative infection group, infection can be
strongly suspected. In the one-level and the two-level fu-
sion groups, if the neutrophil count 8-11 days after the op-

eration exceeds 5,898.5 n/pL, and if the neutrophil count is
greater than 4,949 n/uL in the one-level fusion group 12-
14 days after the operation, there should be strong suspi-
cion of infection. Also, in the normal group, if the CRP ex-
ceeds 4.27 mg/dL at 8-11 days after the operation and 4.71
mg/dL at 12-14 days after the operation, infection can be
strongly suspected. In this study, all the infection patients
met more than one of the above standards. However, there
were some among those who met the above standards yet
had no infection. In conclusion, if the CRP and neutrophil
counts are high, or if the CRP begins to rise again 8 days
after the operation, the likelihood of infection increases.
If the hematological parameters are higher than the lower
limit of the 95% CI of the postoperative infection group,
infection must be strongly suspected.
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