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Prognostic Factors of Pyogenic Spinal Infections
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Objective : This study is performed to evaluate the clinical manifestations and prognostic factors among patients with pyogenic

spinal infections.

Methods : The records and radiologic data of 27 patients treated between 2001 and 2003 were retrospectively evaluated.

Results : All patients (mean age, 55.2yrs) were treated with i.v. antibiotics and 13(48.1%) required surgical treatment. Mean follow
up duration was 38.9 weeks. The sixteen patients(59.2%] had previous surgical procedure on spine and six patients(22.0%) had local
injections. The ten patients had predisposing factor (such as, diabetes mellitus, UTI, liver cirrhosis, septic condition). The most
common symptoms are lower back pain and motor weakness. Causative organisms determined only in ten patients(37%) and
Staphylococcus aureus(50%) was most common. C-reactive protein{CRP) and white blood cellWBC} count were more correlated with

clinical outcome than erythrocyte sedimentation rate(ESR).

Conclusion : CRP and WBC level can be significant parameters of treatment and prognosis in pyogenic spinal infection.
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Introduction

E vidence of infectious disease in the spine has been found
in Egyptian and South American mummies”. Since then,
these have afflicted humans. With the development of an an-
timicrobial drug; the fatalities caused by this disease have dim-
inished®, but the occurrence of the disease has increased in
people of old age and immunocompromised patients; these
have also been an overuse of antimicrobial drugs and surgical
procedures™. This is a retrospective study evaluating the clinical
manifestations, bacteriology and prognostic factors for outcome
among 27 patients with a pyogenic spinal infection during the
past 3 years.

Materials and Methods

his study is a retrospective investigation of 27 patients
treated for pyogenic spinal infection in department of
neurosurgery at Yeungnam university hospital from January
2001 o December 2003.
It was conducted through the review of clinical records and
imaging studies. The mean follow up period was 38.9 weeks. Su-

spicious lesion was obtained through a computed tomographic-
guided percutaneous biopsy or surgical exploration.

General clinical condition and vital sign were observed, and
cultures were analyzed, as well as results of hematologic studies,
such as WBC, ESR and CRP. Computerized tomography(CT),
magnetic resonance image(MRI) and plain radiography were
reviewed by a radiologist.

All cases, antibiotics included 3rd cephalosporin and amin-
oglycoside were used, in both intravenous and oral forms. An-
tibiotics treatment usually involved 6~8 weeks of intravenous
followed by several weeks of oral administration. Outcome

was assessed by using the Macnabs criteria®.

Results

his study included 17(63%) male and 10(37%) female
patients from 19 to 74 years of age(mean 52.2 years).
There was greater distribution in those of 40 to 70 years.
Most of the spinal infections occurred in the lumbar spine
(25 cases), other were 1 cervical and 1 thoracolumbar spine. The

common symptom was lower back pain(24 cases), others are
motor weakness(3 cases)(Table 1).
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Table 1. Location and symptoms (n=27)
: R T R Number of pafients

Table 3. Probable source of infection (n=27)

Level

Cervical 1 3.7%)

Thoragic 0o 0%)

Thoraco—Lumbar 1{ 3.7%)

tumbar 25(92.6%)
Symptoms

Lower back pain 24(89.0%)

Motor weakness 3(11.0%)

Table 2. Predisposing factors (n=27)
k fac “Number of patients

' Skin and soft tiésue 1

Urinary fract infection 1
Spinal procedure 16
Local injection 6
No source identified 3

'me'roms‘ :

Excellent - Good' -
Motor weakness 0 2 0 1 3
Pain 17 5 2 0 24

Diabetes meliitus 4
Liver cirrhosis

Urinary tract infection
Septic condition
Chronic renal failure
Smoking

Alcoholism

None

g o800 O = W N

On the review of past medical history, the underline factors
that had association with spinal infection were diabetes(4
cases), chronic liver disease(2 cases), urinary tract infection(3
cases), septic condition(1 case), smoking(6 cases) and heavy
alcoholics(6 cases){Table 2).

16 cases had previous spine operation history and 6 cases
had history of epidural steroid injection or acupuncture due
to chronic back pain, and 5 cases there were no evidence of
surgical procedure or intervention(Table 3).

13 cases, underwent surgical debridement and curettage. We
used closed suction-irrigation system for continuous perfusion
of antibiotics in some cases. In other 14 cases, we used only
antibiotics without surgjcal exploration. Neurological recovery
was obtained in 17 cases. Pain was partially resolved in 7 cases,
and there were no symptomatic changes in 2 cases. The sym-
ptoms grew worse in 1 case(Table 4).

Organism was cultured in 6/13 cases(45%) via surgical bi-
opsy, and in 3/14 cases (21%) via percutaneous biopsy. The
culture rate of the surgical biopsy was higher than percutaneous
biopsy, but there was not a statistical significance(Table 5).

Empirical antibiotics was used with the third generation cep-
halosporin and aminoglycoside until a causative organism
was cultured. When an antibiotics resistant microbe was cul-
tured, we changed the antibiotics to vancomycin. In 3 cases
which did not respond with antibiotics and did not culture
an organism, we changed the antibiotics to vancomycin. The
period of intravenous antibiotics depended on the leukocyte
count and the level of CRP. The mean period of antibiotics
treatment involved 25.6 days of i.v. followed by 34.9 days of
oral administration.

Excellent : No pain, no restriction of activity occasional back pain or leg pain
of sufficient severity to interfere with the patient s ability to do normal work or
capacity to enjoy leisure hours, Good : Improved functional capacity, but
handicapped by intermittent pain of sufficient severity fo curtail or modify work
or leisure activity, Fair : No improvement or insufficient improvement to enable
Poor : Increase in activities, further operative intervention required

Table 5. Microbiology findings
Open biopsy/Tot
No growth 7N3 (55%)
Growth 613 (45%)
S. aureus 3
S. Epidermidis 1
Streptococcus 0
1
1

1114 (79%)
314 (21%)

Salimonella
Candida

TO O — o N

The results of the hematologic studies in excellent/good-
outcome group(n=24), leukocyte count and CRP level were
decreased during the antibiotics treatment, but the ESR level
was not decreased in spite of an improvement in clinical sym-
ptoms(Fig. 1). In a comparison of WBC counts during Week
4~5 and Week 8~9 after i.v. antibiotics treatment for the pat-
ients with excellent/good versus fair/poor outcomes, significant
differences (P <0.05, Mann-Whitney U test, Fig. 2) were obs-
erved. And the fair/poor-outcome group exhibits significantly
(P <0.05, Mann-Whitney U test) higher CRP levels compared
with the excellent/good-outcome group during 3~6 weeks
(Fig. 3).

Discussion

S pinal infection can be divided greatly in spontaneous and
fatrogenic, it can be divided in tuberculous and pyogenic,
to be categorized based on their anatomical locus as osteomy-
elitis, diskitis, epidural abscess'?.

Spinal infection makes ends meet through three kinds of
passes. First, it is moved to the vascular that it is in inflamma-
tion disorder and infection, pneumonia, laryngitis, drug abuse,

furuncle or abscess of skin®'*?®

). Second, there is case getting
a direct spread from such as tumor in psoas muscle, pyelone-

phrids. Lastly, it can be sorted in infection by spinal surgery,
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Fig. 1. Time course of CRP/ESRWBC in excellentigood—group (n=24),
CRP : C~reactive protein(mg/dL), ESR : Erythrocyte sedimeniation
rate(mm/H), WBC : White blood cell(k/uL).

spinal anesthesia, spinal puncture, and epidural steroid
injection*'*!*?9, Hematogenic transference is apt to be most.

The incidence and demographics of pyogenic spinal infection
have been significant influenced by change in social behavior,
and advances in medical technology®. The incidence of spinal
infections appears to be on the rise'®"**®, and this trend is par-
ticularly seen in the Korean community'?.

The incidence of epidural abscess was estimated to be around
0.2 to 2 per 10,000 hospital admissions. Kim reveals the spinal
infection rate after an instrument was used to be 4%'®. These
days, a higher frequency is seen®'.

Chronic use of the steroid, chronic renal insufficiency, imm-
unosuppression, smoking, and obesity clevate the risk of spinal
infection*""'*'”. In the West, acquired immunity deficiency
is a serious case and infection by drug intoxication is the most
common risk factor for a pyogenic spinal infection”®. How-
ever, in Korea, long term steroid, Chinese medicine, and folk
medicine are the most common risk factors®.

For patient who had no risk factors, we thought the procedure
(epidural steroid injection, acupuncture) was the cause of the
spinal infection. Except tuberculous, the primary spinal infe-
ction was only 5(19%) cases. After an invasive procedure, iat-
rogenic infections were seen in 22(81%) cases. Pyogenic spo-
ndylitis is more common in men in the forties. It is more com-
monly found in lumbar spine™®'*'¥. This study have same
trend. Clinical features of pyogenic spinal infection can be
back pain, fever and motor weakness'"'?. There were many
cases where the chief complaint was back pain and disturbance
of motility. Unlike other infections, it is thought that leukoc-
ytosis and fever did not accompany the spinal infections, on
the other hand ESR was elevated in 92% of the cases™'V.

In this study, leukocytosis was found in 16 cases(59%), but
the ESR was increased in 20 cases(75%). This may have been
because the patients had already undergone antimicrobial drug
therapy, they had been transferred to a third hospital after a
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Fig. 2. Difference of time course of WBC count between the exc—
ellent/ good cases and fait/poor cases. The fair/poor group exhibits
significant (P<0.05, Mann—Whiney U test) higher WBC count com—
pared with the excellent and good cases. WBC : White biood cell
(K/uL).
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Fig. 3. Difference of time course of CRP between the excellent/
good group and fair/poor group. The fairfpoor group exhibits sig—
nificant (P<0.05, Mann—Whiney U test) higher CRP level compared
with the excellent/good group. CRP : C—reactive protein(ma/dL).

radiologic diagnosis. A decrement in the death ratio was caused
by exploration skill and the development of appropriate anti-
microbial drugs, mortality rate about 5~20% is still high. In
spite of no fatalities in this study, 3 cases(11%) were not able
to return to work.

Most commonly found bacteria in a spinal infection are S.
aureus, and other gram-positive organism such as S. epiderm-
idis, S. viridans, S. pneumoniae, S. faccalis. Gram-negative orga-
nism such as E. coli, Pseudomonas, Salmonella, Enterobacter,
Klebsiella, Haemophilus™*'*'**?, A microbial cultivation survey
did not have high percentages in this study; methicillin resistance
S. aureus were seen in most cases. Candida and salmonella were
each found in one case that was cultured. When a strain is not
understood, we doubted that causative organism was staphylo-
coccus and empirical antibiotics was given. After the causative
organism was determined and we then changed to the appr-



J Korean Neurosurg Soc 38 | December 2005

opriate antibiotics®”?.

When a spinal infection looks suspicious, blood culture and
infection site biopsy must be taken to identify the causative
organism. According to the record'?, blood cultures are positive
only 30~60%, using a CT or fluroscopic guidance can increase
the success rate>'?.

When organization taken during the operation, it was incu-
bated rate was higher, but only 46% remained. In the percu-
taneous biopsy, 21% were cultured. This is not a technical pr-
oblem, but it is thought to be the attitude of the doctor toward
the patient. When it is not an emergency situation, the causative
organism may be isolated first using multiple methods®”'39),
but in many cases intravenous antibiotics are administered
before a culture is taken'.

Concern to the treatment for pyogenic spinal infections, it
is very hard to make a decision, whether the patients really se-
nsitive to the antibiotics or resistant to the antibiotics. The
efficacy of medical management can be gauged by diminishing
pain, malaise, and fever and a decrease of in the ESR and CRPR
Medical treatment is finished when, ESR level drop to 2/3 of
their initial level and CRP is a normal range®. When generally
there is only abscess, use some documents for four weeks, that
were reported when it was used to eight weeks when there was
to osteomyelitis®”*®. The efficacy of treatment in our study
was gauged by clinical improvement, lack of leukocytosis, and
CRP level that stayed in the normal range for more than a week.
The intravenous antibiotics were used for 4 days minimum,
66 days maximum(mean 25.6 days), Oral antimicrobial drugs
accompanied the patients for a mean of 34.9 days(7~176 days).
When there is no reaction to empirical antibiotics without
definite culture and sensitivity are obtained. It is too difficult
to make a treatment plan. In this cases, we change antibiotics
to vancomycin, but this causes an economic problem for pat-
ients and an insurance problem for doctors. Antimicrobial drug
was change in 3 cases to vancomycin without being cultured,
in these cases there were no improvement of in clinical and
laboratory studies despite more than 4weeks of intravenous
antibiotics therapy.

Age, neurologic deficit, nerve compression degree before
surgery and operative findings influences a patient’s outcome'.
Tang et al.”” reveal that thrombocytopenia and ESR level was
higher than 110mm/h associated with poor outcome. Martin
et al?" watched inflammatory marker such as WBC count
and CRP as prognostic factors for the outcome. In this study,
leukocyte count value and CRP level are decreased with time,
but ESR does not have changed(Fig. 1). And significant differe-
nces of WBC count and CRP level(Fig. 2, 3).

Therefore, it is thought that leukocyte count value and tracing
the observation of CRP Jevel is necessary to predict the thera-

peutic response.

Conclusion

I n pyogenic spinal infection, CRP and WBC level can be
significant parameters of treatment and prognosis in pyo-
genic spinal infections.
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