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ABSTRACT :

Intervertebral space infections are rarely seen complications of lumbar discal hernia operations. Howsver they
are important because their definite diagnosis and treatment are difficult, their treatment is expensive and they
cause loss of work. The treatment is medical except some special cases and it's very hard to grow the pathogen
microorganism from the cultures of both blood and intervertebral space specimens. Because of these reasons suf-
ficient knowledge about the bacteriological and histopathological changes couldn't have been obtained.

In this experimental study, a intervertebral space infection model was made in rats under laboratory conditions.
The groups to which S.aureus, K.pneumoniae, P.aeruginosa and physiological saline had been inoculated, were
exarnined microbiologically and histopathologically after three weeks. Among the inoculated microorganisms, S.

aureus continued its activity and caused disectructive changes after this period of time. Also vacuolar myelopathia
was detected in the spinal cord and spinal roots of all three pathogen inoculated groups.
Key Words: Intervertebral space infection, experimental model.

INTRODUCTION

The etiopathogenesis of intervertebral space infec-
tions which are among the main problems of interver-
tebral discal hernia operations has not been deter-
mined and because they are usually treated medically,
the histopathological changes occuring within the in-
tervertebral space has not been observed clearly. So
experimental models need to be done to light this sub-
ject and to determine the histopathological changes.

It has not been decided whether or not the patholo-
gy of intervertebral space infections are a result of an
active, acute infection because the pathogen can only
be isolated in 50% of the cases and the clinical symp-
toms occur 3 weeks later than the operation. Although
S.aureus has been responsible for most of these infec-
tions, many interspace infections caused by various
pathogens which resulted in different pathological
changes has been reported.

Under the view of this information, an easily per-
formed intervertebral space infection model has been
designed by using albino rats. Various pathogens had
been inoculated and the existence of active infection &
the histopathological changes occured in the tissues
after three weeks which is the time for the appearence
of clinical symptoms, has been investigated.
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" MATERIAL AND METHODS

In this study, albino rats having similar properties
which were raised in the laboratories of Dokuz Eyliil
University Faculty of Medicine, Department of Exper-
imental Surgery have been used. The rats were from
the race of Rattus norvegicus having 87.5% homo-
genity and weighing 250 £ 15 grams in average. A to-
tal of 28 rats, four groups consisting of 7 rats each,
have been used for the study.

Following microorganisms according to the fre-
quency that they cause nosocomial infections were
inoculated to the intervertebral disc space of the rats:
Staphylococcus aureus to the first group, Klebsiella
pneumoniae to the second, Pseudomonas aeruginosa
to the third, and sodium chloride 0.85% to the control
group. The microorganisms have been prepared in the
Department of Microbiology and inoculated within
minutes. The bacteria were cultured in brain heart in-
fusion broth and incubated at 30°C for 18 hours. The
broth cultures were centrifugated at 4500 rpm for 30
minutes and the supernatants were thrown. The sedi-
ments had been washed three times with sodium chlo-
ride 0.85% and suspensed in sodium chloride 0.85% o
contain 1-2x108 bacteria/ml. 0.1 ml of these cultures
were also inoculated to blood agar plates and checked
the number of bacteria.

The manipulations were done in department of Ex-
perimental Surgery operation room, under sterile con-
ditions by using microscope. The rats were anesthe-
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sized by Ketalar [di 2- (0-clorophenil) - 2 - (methyl
amino) cyclohecsanon hydrochloride 8 mg/ 100 gr] in-
traperitoneally. Then the rats were fixed in prone posi-
tion. The skin of the thoracolumbar junction was
shaved and the skin and subcutaneous tissue were
opened under sterile conditions. The thoracolumbar
fascia was cut from 0.5 cm left side of the median line
and the paravertebral muscles were disscected bluntly.
The intervertebral disc was seen laterally and the
microorganisms were inoculated to this region by PPD
syringe. Following the inoculation fascia, subcutane-
ous and cutaneous tissues were closed by using 4/0
silk suture.

After the inoculations, the rats were observed till
they were in total sleep and they were transferred (o
their cages where they were kept at 20+2°C in 12
hours of light and 12 hours of dark conditions for thrce
weeks. After this period, the rats were decapitated
with ether and regions of 3 cm's of vertebral columns
having the inoculation point at the center with their
paravertebral tissues were removed under sterile con-
ditions.

The pieces of the specimens containing bone and
soft tissues from the inoculation point were put into
sterile tubes to be processed bacteriologically. The tis-
sue specimens were weighed and homogenised in 1 ml
of brain heart infusion broth. Then, 50 mis of the sus-
pensions were cultured to blood agar plates and incu-
bated at 37°C for 18 hours. The biochemical proper-
ties and the antibiotic sensitivity patterns of the grown
bacteria were compared with the inoculated microor-
ganisms. The colonies were counted and expressed as
units/ml (colony forming unit/ml). The growth rates of
the control and the inoculated groups were compared
statistically by student’s t-test (21).

The main parts of the specimens were fixed in for-
malin and processed in the Pathology Department. The
specimens were kept in bone acid for 12 hours and
washed with water. Then the prerations preparced from
these tissues were dyed with Hemotoxylene & LFosine
and observed with light microscope by using 4, 10, 20
and 40 magnifications.

RESULTS

Neurological deficits and the symptoms of the sys-
temical disease didn't develop during the three weeks
of observation period in rats which were healthy
before the process. Post operative care was not re-

quired after the inoculation and the cutaneus sutures
were eaten by rats but a problem was not observed at
these regions.

When the rats to which S. aureus were inoculated
were opened, soft tissue abscess were seen macroscop-
jcally in all of them. This macroscopic change was not
seen in other groups. The bacteria were grown from all
the tats to which S. aureus were inoculated but no
growth was detected from the rats to which 0.85% so-
dium chloride and P. aeruginosa had been inoculated.
The results were shown in Table L. The colonies of S.
aureus grown from rats had been counted and the
CFU/ml were 10° for all of them. The colony count for
the K. pneumoniae grown rats were 0.6-8.8x10% CFU/
ml.

Table 1: The growth rates of inoculated and control
groups.

p values
(compered with
control group)

Growth rates (%)

S. aureus 7/7 (%100.0) p<0.05
K. pneumoniae 3/7 (%42.8) p>0.05
P. aeruginosa 0/7 (%0.0) -
Control group 0/7 (%0.0) .-

The pathological examination of the specimens
showed that the microorganism had been directly
inoculated into the disc. The observed histopathologi-
cal changes had shown difference according to the
pathogen; the preparations of the specimens of the rats
to which S. aureus were inoculated showed polymor-
phonuclear and mononuclear cell infilration in the
muscle and connective tissues and abscess formation
within the fibrous connective tissue in some regions.
While destruction was detected in the paravertebral
muscles, bone and cartilages; the dura and medulla
spinalis in the vertebral column was protected from
inflamation. On the other side, vacuolar myelopathia
had been observed in medulla spinalis and spinal
nerve roots. Intervertebral disc space had again been
protected in rats to which K. pneumoniae and P. aeru-
ginosa were inoculated but no pathological change
was detected except the post operative changes in the
paravertebral tissues. A more diffuse vacuolar myelo-
pathia was detected in the medulla spinalis of the rats
which were infected by K. pneumoniae; however 2
more distrubuted but mild lacunar vacuolization was
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detected in the rats which were infected by P. aerugi-
nosa.

In the control group to which 0.85% sodium chlo-
ride had been inoculated, postoperative changes such
as degeneration of the muscles, hemorrhagic areas etc.
were detected but no sign of infection has been ob-
served.

DISCUSSION

Intervertebral disc space infections are approxi-
mately seen in 0.2-5% of intervertebral disc hernia op-
erations (1) and can also complicate trauma, lumbar
puncture, spinal anesthesia and chemonucleosis (2, 3
5, 8, 12, 18, 19, 24). Their long and expensive treat-
ment and loss of work make these infections impor-
tant. It has been suggested that the careful sterilization
and prophylactic antibiotic use were necessary (o de-
crease the rate of post-operative infections (23). At the
same time it's known that as the length of the opera-
tion increases, the infection rate directly increases (4,
15). During the recent years, the use of microscope es-
pecially for the operations of failed back surgery syn-
drome has been emphasized after the wide use of mi-
croscope in Neurosurgery (4,13,15). However the use
of microscope during the first operation in disc sur-
gery will probably increase the succes of surgery and
cause a decrease in the rate of infection.

Because the infection occurs within a long time,
there are diffucuities about the isolation of the etilolo-
gicial agent, and because the inféctions can be treated
medically and the radiological imaging methods can
not show the changes; detailed information about the
activation of the microorganisms and the histopatho-
logical changes has not been obtained (22). Studies
about this subject are being done with laboratory ani-
mals such as dogs, sheeps and rabbits (6, 7, 16, 20).
These animal has the advantage of being big and can
be easily examined radiologically, however they share
the disadvantage of having a high cost and they are
difficult to care. In this study, a model was douc by
using rats which are cheap, easily obtained and cared.

In the rat model, bactirological and histopathologi-
cal examinatons were done. A period of three weeks
which was the time when 90% of the infection was
completed was taken as the reference period and infec-
tion was produced by inoculating S. aureus, K. pneu-
moniae, and P. aeruginosa which were the most fre-
quently isolated microorganisms.

During the recent years, the isolation of the patho-
gen from the cultures of blood and disc puncture spec-
imens and the treatment according to the antibiotic
suspectibility patterns have been emphasized (2, 9, 17,
18). For this reason, use of percutaneous automatic nu-
cleotom has been suggested which could help the de-
bridment therapy and diagnosis (17). In contrary to all
the efforts, the isolation could only be done in maxi-
mum 50% of the cases (2, 3, 5, 8, 10, 12, 14, 18, 22,
24).

The bacteria isolated most commonly from the
blood and biopsy cultures was S. aureus and S. epider-
midis followed this microorganism. While P. aerugi-
nosa has been frequently isolated from intravenous
drug users, various kinds of agents have reported to be
the pathogens of postoperative spinal infections (1, 2,
5, 11, 17, 18, 24). In this study, the inoculated micro-
organisim has been isolated after three weeks in 100%
and 42.8% of the S. aureus and K. pneumoniae inocu-
lated rats, respectively. The inoculated agent couldn't
be isolated in P. aeruginosa inoculate rats. These re-
sults pointed out that the agents have showed different
activities. The difficulty of isolation could be the re-
sult of these different activities.

The infection of the intervertebral disc tissue
which was typical for the classical interspace infection
has not been detected in our rat model. Although it has
been observed that the inoculation was done directly
to the disc space during the inoculation process and in
histopathological frame, discitis didn't develop. Any
information explaining this situation couldn't be found
in literature. As a result of this study, it has been con-
cluded that the thickness of the disc process (average
1.5 mm) and the high haemopoetic activity observed
in the vertebral end-plate had been the preventing fac-
tors for the infection agents to localize and cause in-
fection.

CONCLUSION:

When the microbiological and histopathological
results were evaluated, the following points were con-
cluded:

* An easily performed model had been done be-
cause of the surgical anatomic similarities between hu-
mans and R. norvegicus rats.

* These rats were resistant to different environ-
mental conditions and they were easy to feed so the
loss during the study could be ignored and this low-
ered the expense of the study.
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* Because S. aureus were grown in 100% of the
rats 3 weeks after inoculation, it has been concluded
that this activity was responsible for the pathological
changes occured during the S. aureus infections. Espe-
cially the paravertebral abscesses; bone, muscle and
cartilage tissue destruction which were not observed in
other groups were considered to be the signs of this
result.

* Because the growth of the pathogen was not
statistically significant and no growth was detected in
the groups infected with K. pneumoniae and P. aerugi-
nosa and because the histopathological changes except
vacuoler changes observed in the S. aureus inoculated
group were not detected in the other groups, it has
been concluded that these agents have lost their aclivi-
ties after three weeks.

REFERENCES

1. Abdel-Magid RA, Kotb HIM: Epidural abscees after
spinal anesteshia: a favorable outcome. Neurosurgery
27:310-311, 1990.

2. Dall BE, Rowe DE, Odette WG, Batts DH: Post-
operative discitis. Clin Orthop 224: 138-146, 1987.

3. Deeb ZL, Schmiel S, Daffner RH, et al. Intervertebral
disc space infections after chymopapain injection. AJR
144: 671-674, 1985.

4. Ebeling U, Kalbarcyk H, Ruelen HJ: Microsurgical re-
operation following lumbar disc surgery. J Neurosurg
70: 397-404, 1989.

5. Eggen JMG, Brukken JP, Wein BB, Tonino AJ: Asep-
tic spondylodiscitis: A complication of chemonucleoly-
sis. Spine 18 (15): 2358-2361, 1993.

6. Feldenzer JA, McKeever PE, Schaberg DR, Campbell
JA, Hoff JT: The pathogenesis of spinal epidural ab-
scess: microangiographic studies in an experimental
model. J Neurosurg 69: 110-114, 1988.

7. Feldenzer JA, McKeever PE, Schaberg DR, Campbell
JA, Hoff JT: Experimental spinal epidural abscess: a
pathophisologial model in the rabbit. Neurosurgery 20:
859-867, 1987.

8. Fraser RD, Osti OL, Roberts BV. Discitis following
chemonucleolysis: An experimental study. Spine 11:
679-687, 1986.

9. QGarrido E, Rosenwasser RH: Experience with the suc-
tion-irrigation technique in the management of spinal
epidural infection. Neurosurgery 12: 378-679, 1983.

10.
11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Greenberg MS (ed): Handbook of Neurosurgery. 3rd
ed., Greenberg Graphics Inc. Florida, 1994, pp 251-
301.

Jonsssonn BO, Stderholm R, Strtémqvist B: Erytrocyte
sedimentation rate after lumbar spinal surgery. Spine
16 (9): 104-105, 1991.

Linthol TS, Pylkklanen P: Discitis following removal
of intervertebral disc. Spine 7: 618-622, 1982.

Long DM, Filtzer DL, BenDebba M, Hendler NH:
Clinical features of the failed back syndrome. J Neur-
surg 69: 61-71, 1988.

Malik YM, McCormick P: Management of spine and
intervertebral disc space infection. Contemp Neurosurg
10: 1-6, 1988.

North RB, Campbell JN, James CS, et al: Failed back
surgery syndrome: S year follow-up in 102 patients un-
dergoing repetead operation. Neurosurgery 28: 685-
691, 1991.

Ohno R: Roentgenological and pathological studies on
the development of discitis in canine models. No Sei-
keikgeka Gakkai 65: 1120-1130, 1991.

Onik G, Shang Y, Maroon JC: Automated percutane-
ous biopsy in postoperative discitis: a new method.
AJNR 11:391-393, 1990.

Ramires LF, Thistet R: Complications and dermo-
graphic characteristics of patients undergoing lumbar
discectomy in community hospitals. Neurosurgery 25:
226-231, 1989. :

Rawlings CE, Wilking RH, Gallis HA, et al: Post-
operative intervertebral disk space infection. Neurosur-
gery 13: 3371-376, 1983.

Ring D, Wenger DR: Magnetic resonance imaging
scans in discitis. J Bone Joint Surg 76 (4): 596-601,
1994,

Stimbiiloglu K, Siimbiiloglu V: Bioistatistik 3. baski,
Hatipoglu Yayinlari, Ankara, 1990, S. 48-153.
Youmans JR (ed): Neurological Surgery, 31d ed., W.B.
Saunders Company: Philedelphia, 1990, pp: 3759-
3781.

Young RF, Lawner PM: Perioperative antibiotic pro-
phylaxis for prevention of postoperative neurosurgical
infections. J Neurosurg 66: 701-705, 1987.

Zeiger HE, Zampella HJ: Intervertebral disc infections
after lumbar chemonucleolysis: Report of a case. Neu-
rosurgery 18: 616-621, 1986.




