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ABSTRACT

Background: The spinal infection is defined as infection accompanied by the destruction of the vertebral bodies, starting
at the endplate with secondary involvement of the intervertebral disks. Patients with spinal infection experience
back pain with or without fever.

Aim of the Work: The aim of the current study was to compare the results for both surgical interference and conservative
methods in managing dorsolumbar spinal infections.

Patients and Methods: This was a prospective study that included 30 patients with dorsolumbar spinal infection. They
were admitted and managed at the Neurosurgery Department, Al-Azhar University hospitals and Health Insurance
hospitals through the period of 2015 to 2020.

Result: The disease was more common in males. Patient age ranged from 29 to 65 years. Diabetes mellitus was the most
common reported comorbidity. The most affected region was the thoracic region followed by the lumbar region.
Diagnosis was established bacteriologically for 32%. The average erythrocyte sedimentation rate [ESR] in the first
hour was 84.5 mm/hr, elevated in the second hour to 94mm/hr. C-reactive protein [CRP] level was greater than
10mg/L in all cases with an average of 55.8mg/L. All patients received more than 4 weeks of antibiotic therapy.
The outcome was excellent to good outcome among 60% and 73.3%. Fair outcome was 13.3% and 20%, poor
outcome, was 20% and 6.7%, and patients died was 6.7% and 0%, in conservative and surgical groups,
respectively. Relapse developed in 10% of patients.

Conclusion: ESR and CRP were very important in both diagnosis and follow-up [with CRP superior to ESR]. Surgery is
superior than conservative treatment.

Keywords: Spinal Infection; Vertebral Osteomyelitis; Disk Space Infection; Spondylodiscitis; Epidural Abscess.
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INTRODUCTION

The spinal infection [SI] is defined as infection
accompanied by the destruction of the vertebral bodies,
starting at the endplate, with secondary involvement of the
intervertebral disks. It can involve any anatomical area
around the spine, including the disc, vertebral body,
muscular involvement [psoas abscess or paraspinal
abscess] paravertebral soft tissues and the epidural space
[epidural abscess] . The spinal infection remains primarily
a monomicrobial bacterial infection, and polymicrobial
infections are uncommon @, It may occur by Bacteria
[Tuberculosis, staphylococcus aureus, methicillin-resistant
staphylococcus aureus [MRSA], Gram-negative bacilli
[Escherichia coli, Proteus and Pseudomonas aeruginosaj,
Brucellosis, Staphylococcus  epidermidis, etc.], Fungi
[candida  species, aspergillus and  cryptococcus
neoformans], and parasites [Echinococcus granulosus;
Hydatid cyst] Bl Organisms arrive in the spine either through
hematogenous [arterial or venous] or non-hematogenous
routes [interventional procedures, trauma, contiguous
infection and direct inoculation] 1.

Diagnosis of the spinal infection is based on clinical,
laboratory and radiological features . The patient may
suffer from back pain, fever, neurological deficit, bowel and
bladder dysfunction, weight loss, and wound drainage in
case of SSI ©. Laboratory findings include Elevated
erythrocyte sedimentation rate [ESR] and C-reactive protein
[CRP], leukocytosis, blood cultures, tuberculin skin test,
serology for cases suspected of having Brucella, biopsy and
culture and histopathology ["1.

Radiological investigations include plain radiographs ],
and magnetic resonance imaging [MRI]. MRI with
Gadolinium enhancement is optimum for diagnosing
spondylodiscitis, this is due to its high sensitivity [96%)],
specificity [97%] and greater capacity to provide detailed
anatomical information about surrounding soft tissues,
epidural space and assessment of any compression of
neural elements [,

Computed tomography [CT] is the best for evaluation of
bony changes Il. The treatment of spinal infection is either
conservative or surgical. The conservative management
consists of antibiotics, analgesics, external im-mobilization,
and physical therapy. It can be considered if the clinical
symptoms and the destruction are relatively mild or the risk
of operation appears to be too great’®. The objectives of the
surgical intervention are to remove the septic focus, detect
the pathogen and to stabilize the infected section of the
spinal column. This provides a more reliable and more rapid
treatment of the consequences of the infection, and allows
rapid postoperative mobilization 19,
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AIM OF THE STUDY

The aim of the study was to compare between the
results of surgical and conservative treatment methods in
the management of dorsolumbar spinal infections.

PATIENTS AND METHODS

After approval of medical ethics committee, thirty
patients with dorsolumbar spinal infection were included in
our prospective study, they managed at the neuro-surgery
department of Al-Azhar University hospitals and Health
Insurance hospitals through the period of 2015 to 2020.
Patients who were included in the study fulfilled the following
characters: Confirmed dorsal or lumbar spinal infection, no
neurological deficit, and spinally stable. On the other side,
patients were excluded if there was any neurological deficit,
or spinal instability.

MRI was done for all cases. Plain X-ray and CT of the
dorsal or lumbar spines were performed for selected cases.
Complete blood count [CBC], Erythrocyte sedimentation
rate [ESR], C-reactive protein [CRP] and blood cultures
were performed for all cases. Blood sugar [fasting, two
hours post-prandial and glycated hemo-globin; HbA1c], liver
and renal function tests [ALT, AST, albumin, blood urea
nitrogen, creatinine], pro-thrombin time and activity, ECG
and echocardiography for selected patients. A written
informed consent was obtained from all subjects. There
were any additional considerations. Patients were divided
randomly into two equal groups, as follow:

A. Group A [Conservative treatment]: The general
principles for conservative management are

1. Antibiotics: Antibiotic therapy was initiated after a
definitive etiological diagnosis was done either by
blood cultures or bone-biopsy samples in most
cases. In case of sepsis or the impossibility of an
etiologic diagnosis, empirical antibiotic therapy
was started [Linezolid 600mg tablet BID for 10-14
days [maximum for 28 days] and Levofloxacin
500mg tablet OD or BID for 14 days].

2. Analgesics: Acetaminophen, and nonsteroidal anti-
inflammatory drugs.

3. Immobilization: The immobilization [in the form of
hard lumbosacral support or hard dorso-lumbar
support] of the affected level for all patients.

4. Bed rest for the initial 2-4 weeks followed by
ambulation with appropriate brace or corset.

5. Physical therapy: For function recovers therapy
[strength, coordination stability, mobility].

B. Group B [Surgical interference]: Mainly, posterior
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approach was used to remove the septic focus, detect
the pathogen and to stabilize the infected section of the
spinal column. Antibiotics, analgesics, immobilization,
bed rest and physical therapy are also considered.

Assessment of the results: The first outpatient
examination started 2 weeks after surgery for stitch removal
[in case of surgical intervention], the second visit was 3
months later for assessment of the clinical, radiological and
laboratory condition of the patient.

RESULTS

Out of the 30 patients in the study, 17 patients were
males and 13 patients were females [Male: Female ratio
was 1.3:1]. Age ranges from 29 to 65 years [average: 49 and
median 51]. Cases living in urban and rural areas were 37%
and 63%, respectively. The infection affected the dorsal
level more than lumbar level [57% versus 43%,
respectively]. Time between the clinical onset and diagnosis
of Sl ranged from less than one month to 9 months [average:
5.4 months and median: 6 months].

Erythrocyte sedimentation rate [ESR] in the first hour
ranged from 26 mm/hr to 120 mm/hr [average: 84.5 mm/hr
and median: 93 mm/hr]. In the second hour, it ranged from
45 mm/hr to 132 mm/hr [average: 94 mm/hr and median:
97.5 mm/hr]. C-reactive protein [CRP] ranged from 17mg/L
to 104mg/L [average: 55.8mg/L and median: 56mg/L]. Total
leukocytic count [TLC] ranged from 5.700 x 103 to 16.700
x 10"3 wbc/mm3. [Average: 12.037 x 10*3 wbc/mm? and
median: 12.15 x 103 wbc/mm?]. The causative organism
was identified by either blood cultures or biopsy, in 32% of
cases [staphylococcus aureus: 16%; TB: 8%; Escherichia
Coli: 4%; Brucella Melitensis: 4%], and was not identified in
68%. Forty-three point three per cent of cases were
hypertensive, 33.3% were diabetic, 6.6% were cardiac,
13.3% had a urinary tract infection [UTI] in the past year,
10% had a body mass index [BMI] >/= 25 kg/m? [mostly,
surgical site infection] and 26.7% had no comorbidities.

The outcome:

The outcome for conservative treatment and surgical
intervention using Macnab criteria [regarding presence and
type of pain, restriction of mobility, and ability to return to
normal work]: Excellent to good outcome was 60% and
73.3%, respectively, Fair outcome was 13.3% and 20%,
poor outcome, progressed neurological compromise 20%
and 6.7%, and patients died was 6.7% and 0%. Relapse had
occurred in three patients; two patients who had undergone
conservative treatment, and one had surgical intervention.
Intervals between the clear resolution of symptoms and
relapse ranged from 4 months to 11 months [average=7.5
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months]. The mortality rate was 3.3% [1 of the 30 cases].
The cause of death was cardiac arrest due to very bad
general condition, highly elevated liver and kidney enzymes,
and bad blood gases.

Fair outcome Poor outcome Patients died

Excellent to good
outcome

Figure [1] Histogram showing the outcome for both conservative treatment and
surgical intervention groups.

Table [1]: The average follow-up TLC, ESR and CRP at 1, 2, 4,

and 8 weeks
Day0 | Week1 | Week2 | Week4 | Week8
TLC WBCs/mm3 12.037 9.823 8.783 7.314 6.504
ESR [mm/hr] 84.5 75.6 65.6 50.9 29.2
CRP [mglL] 55.8 314 211 17.7 4.8

In the subsequent section, we present some cases. The
first was fifty-seven years old man with a history of diabetes
mellitus presented with severe low back pain started one
month after lumbar spine surgery [L3-4 and L4-5 posterior
decompression and fixation] and severe surgical site
infection. The patient was neurologically intact. MRI LSS
shows a huge subfascial collection of pus at the level of the
3rd 4t and 5% lumbar vertebrae covering the transpedicular
screws' caps. The patient underwent conservative
measures in the form of antibiotics, analgesics, lumbar
brace and immobilization for 4 weeks, care of the surgical
site infection [repeated dressing], and control of blood sugar
levels. There was a dramatic relief of back pain with these
conservative measures. The second was, forty-two-year-old
female patient with history of diabetes mellitus presented
with dorsal pain and fistula discharging pus eight years ago,
the patient had a history of spinal surgery [D11-L2 fixation]
at 2008, the fistula was treated surgically several times by
general surgery specialist. The patient was neurologically
intact with no spinal instability. Plain radiography and CT
showed 4 pedicular screws and 2 rods used to fix D11 with
L2 with fused D12 with L1 vertebrae. MRI of dorso-lumbar
spine showed posterior epidural and subcutaneous
collection at the level of D11, 12, L1, 2 vertebrae. Dorsal
vertical mid-line skin incision, muscle separation,
laminectomy of D11 and hemi-laminectomy of D12,
evacuation of the collection, hemostasis was performed,
vacuum drain was applied, closure in layer. The specimen
was collected and sent for bacteriological culture and
histopathological examination. No fixation was done. Post-
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operatively, the patient improved with regard to the dorsal
pain [Figures 2 and 3]. After 9 months: MRI of the
dorsolumbar spines showed complete resorption of the pus
collection [Figure 4].

Figure [2] MRI dorso-lumar spines [sagittal and axial views] [T1, T2, and T1 with

contrast] shows posterior collection of pus at the level of dorsal vertebral 11 and

partially 12 with fistula connecting it with the skin.
TR N\ §

Figure [3] a] Scar and périfistula tissue after removal, with the osteotome passed
in the fistula track. b] Old pedicular screw fixation system after removal as a single
unit due to osteolytic effect of pus on vertebral bone.

resorption of the pus collection.

DISCUSSION

The disease is more common in males. Males account
56.7% [17 patients], while females account 43.3% [13
patients] [male: female ratio = 1.3:1] which is correlated with
studies by Wille et al. and Moon etal. [1.4:1 and 1.5:1,
respectively] [0 111 Patient age range from 29 to 65 years
[median: 51 years; average: 48.97]. Wile etal. and
McHenry etal. found that the median age was, nearly,
greater than it in our study [57, 60 years, respectively] [10.12,
Fifty-three per cent of patients in our study [16 of 30 patients]
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were above 50 years. There was a predominance of
distribution of cases in rural over urban areas [73.3% vs
26.7%, respectively]. Grammatico etal. found that the
occurrence in rural and urban areas was 50:50% 3. The
difference in values may be due to the big difference
between the nature of rural areas in Egypt vs France
regarding types of work, instrument and facility, dealing with
milk and milk products, level of education and quality of
medical service.

No seasonal variation was noted. Grammatico et al.
found similar result[*3l. The most frequent comorbidity was
diabetes mellitus [DM], it has been reported in 33.3% [10
patients], it has been reported as a comorbidity in 10.8% and
25% of patients in studies conducted by Wille et al. and
Yoon et al. %14, Diabetes is a major risk factor for post-
operative infection. White cell function is affected with blood
glucose levels higher than 200mg/dL 131,

Thirteen point thirty-three per cent [4 patients] had
urinary tract infection [UTI] in the last year before diagnosis.
Carragee found that TUI was the most frequent source of
spinal infection as it was confirmed in 27% of patients and
suspected in 18.9% of patients 181, The great difference
between the two studies may be due to improper medical
system recording [regarding our patient], undiagnosed UTI,
and resorting of Egyptian patients to automedication without
medical prescription and accurate diagnosis.

Three patients [10%; all have surgical site infection] had
a BMI [body mass index] >/= 25 kg/m2. Wille et al. found the
prevalence of obesity among patients with spinal infection
as 56.6% 9. The most affected region was the thoracic
level, constituting for 56.6% of cases [17 of the 30 cases],
followed by the lumbar region. This result is correlating with
the study by Moon et al. ['!l; 63.3% of cases. Gentile et al.
found that the lumbar region was the most frequent site [71.
There are just 10% [3 patients] that were diagnosed in the
first month of the beginning of manifestations, 16.7% [5
patients] were diagnosed in the 2" and 3¢ months, 74% [22
patients] were diagnosed in the 4h-9t months [average: 5.4
months and a median: 6 months]. However, Carragee
reported that the diagnosis was confirmed for 69% of
patients within the first month of iliness 161,

The most frequent presenting clinical manifestation was
back pain [in 100% of patients]. Farajzadeh et al. [ and
Kwon 18 reported back pain as the most common initial
symptom in 100% and 80%, respectively. Fever was
present in 50%. In studies by Farajzadeh et al. 16, Kwon ["8]
and Yoon et al. M, it was present in 35%, 44%, and 60% of
cases, respectively. The duration of back pain before
established diagnosis ranged from 28 days to 8.5 months
[average: 5.4 months and median: 6 months]. Kwon [8]
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mentioned that the duration may be as long as several
months.

The relative frequency of accompanying abscesses
[epidural or paravertebral] in the dorsal and lumbar regions
was 16.7% and 10%, respectively, which are nearly
correlating with results by McHenry et al. [22% and 12% for
dorsal and lumbar regions, respectively] 12,

The average ESR value in the first hour were 84.5 mm/hr
[the minimum were 20 and the maximum were 120]. Priest
and Peacock reported an average peak ESR in the first hour
of 101 mm/h [range 13 to more than 140 mm/h] "9, Twenty-
six patients of 30 patients [87%] had ESR in the first hour
more than 50mm/h, which is correlated with the result by
Gouliouris et al. [91%] 1. In the second hour, the average
ESR value was 94 mm/hr [the minimum was 50 and the
maximum was 136], no sufficient data about ESR in the
second hour was present in other studies.

CRP level was increased in all cases, it ranged from
17mg/L to 104mg/L [average: 55.8mg/L and a median:
45mglL; no extreme values]. This result is correlated with
the result by Chelsom and Solberg 2%, They found that all
patients had a value greater than 10mg/L.

Total leukocytic count was high [more than 11.000
wbc/cc?] in 80% and not found to be helpful in diagnosis.
Stoffel etal. "1 and Zimmerli etal. 2 reported that
increased leukocyte counts were found in 37% and 74%,
respectively. So, they stated that increased leukocyte count
has a low sensitivity for the diagnosis of osteomyelitis.

By blood cultures, the causative organisms were
identified in only 26.7% [8 of 30 patients], while in 73.3% [22
of 30 patients], no organism could be identified. The fraction
of positive blood cultures in studies by Marschall et al. 231
and Yoon et al. " were 60% and 30%.

In cases underwent surgery, 46.6% of Open-sky biopsy
were positive in detecting the causative organism [7 of 15
patients]. The fraction of positive biopsy cultures in studies
by Marschall et al., Yoon et al. and Bettini et al. was 38%,
100%, and 86% [42324 Yang etal. 5 showed that
percutaneous endoscopic discectomy had a yield of positive
cultures as 90%. In patients confirmed bacteriologically, the
responsible pathogens were Staphylococcus Aureus [50%),
tuberculosis [25%)], Escherichia coli [12.5%] and Brucella
melitensis [12.5%], which is partially corresponding to
results reported by Wille etal. They reported that
Staphylococcus aureus, Escherichia coli and polymicrobial
infections were identified in 44%, 18%, and 13%, of cases
established bacteriologically. In addition, no cases were
recorded in their study regarding TB [0,
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All patients received more than 4 weeks of antibiotic
therapy. Oral antimicrobial medication was administered
most frequently as a relay to parenteral therapy, but it
constituted definitive therapy in some patients. There are no
data from controlled trials on the optimal duration of
antimicrobial therapy. Talia et al. %1 and Livorsi et al. 1271
recommended treatment for 3-12 months for pyogenic
patients and for 12 months in patients with tuberculous
osteomyelitis along with institutional tuberculosis protocol.
The recommendations by Berbari etal. M are that
antimicrobial therapy ranges from 4 to 6 weeks.

We followed up the patients using the Visual Analog
Scale [VAS] [pain scale]. We found a significant reduction of
pain in one month after treatment either conservative or
surgical from an average 8.1 and 8.4 to 4.93 and 4.2
respectively. At 6 months, there was a further drop to an
average VAS 2.3 and 1.9, respectively. At 12 months, an
average VAS was 2 and 1.3, respectively. Talia et al. found
that there was a significant reduction of pain from an
average preoperative VAS of 8.56 to post-operative VAS
3.75 at 3 months. There was a further but non-significant
drop to VAS 2.86 at 6 months and VAS 1.5 at 12 months [26],

The average follow-up ESR in the 1sthour on day 0, and
1, 2, 4, and 8 weeks were 84.5, 75.7, 65.6, 50.9, and
29.2mm/hr, respectively, which is correlated with a study by
Yoon et al. They found the average follow-up ESR in the first
houron day 0,and 1, 2, 4, and 8 weeks were 67, 72, 65, 52,
and 50 mm/hr*4. The rise in CRP value at 1 week, from 67
to 72 mm/hr in their study is not really understood. Also, they
were found that [ESR] over 55 mm/hr and CRP over
2.75mg/dl at fourth week after antibiotic administration
predict treatment failure 4],

The average follow-up CRP onday 0,and 1, 2,4, and 8
weeks was 558, 314, 211, 177, and 4.8mglL,
respectively. The average follow-up of CRP in the study by
Yoon et al. They found the average follow-up ESR in the 1st
hour on day 0, and 1, 2, 4, and 8 weeks were 13, 4.8, 3.5,
2.5, and 2.5 mg/L ['4l. Although the meticulous work, from
us, in both recording and analyzing the laboratory data, the
cause of the great variation in CRP values is not fully
understood.

DO Our study
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Figure [5]. Histogram showing the average follow-up CRP on day 0, and 1, 2, 4,
and 8 weeks for our study and the study by Yoon et al. 4.
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Duarte and Vaccaro stated that a weekly reduction of
50% in CRP suggests a favorable evolution, and accepted
criteria for discontinuing the antimicrobial treatment include
improvement or resolution of the symptoms and
normalization of ESR or CRP . Hong et al. in his retro-
spective study on 10 patients with spinal infection found that
the C-reactive protein level of most patients returned to the
normal range within 10 weeks [281,

We found MRI useful only in following up patients with
pyogenic infection and collections since we found poor
correlation between clinical healing and improvement on
MRI. Euba et al. concluded that repeat MRI is unnecessary
if clinical and laboratory outcomes are satisfactory 1291,

Outcome results of conservative treatment were
correlated with results by Rezai et al. They reported that
75% of patients who were initially underwent conservative
treatment had successful medial therapy, and 25% had
failed treatment [63.3% and 26.7% in our study] (.. Bettini
et al. found that the conservative management of infection
with antibiotic therapy and spinal bracing was very
successful (24,

Results of surgical outcome in the current study were
similar to those reached by Yang etal. in his study on
patients undergone surgical interference [percutaneous
endoscopic debridement with dilute betadine solution
irrigation; PEDI], they found that 84.4% reported satisfactory
relief of their back pain one week after PEDI, 12.5% had fair
outcomes, and 3% had a poor outcome [73.3%, 20%, 6.6%
in our study] &1,

Relapse developed in 3 patients [10%]: 2 patients who
had undergone conservative management and 1 patient
who had undergone surgical intervention [evacuation of
abscess, debridement of infected bone and fistulectomy].
The recurrence was due to incomplete debridement, and no
biopsy was taken for culture and sensitivity. So, no suitable
antibiotic was taken. The 3 patients then underwent surgical
intervention. In studies by Pigrau et al. and McHenry et al.
The average 2-year relapse rate was 11% [5%-28%] 12321,

Intervals between the clear cure [relief of pain,
normalizaton of ESR and CRP and stoppage of
antimicrobial] and the development of relapse in the 3
patients were 4, 9, and 11 months [average=8 months].
Seung et al. 12 found that 75% of relapse occurred within the
first year, the timing ranging from less than 1 month to as
long as 12 year’s post-treatment.

Age over 50 years was considered an independent risk
factor. However, in the current work, 53% [16 of 30 patients]
were above 50 years. Van Tassel stated that 50% of
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patients are older than 50 years [Rule of 50] 33, Additional
risk factors include presence of comorbidities, like diabetes
mellitus. Similar result were reached by Kwon et al. [8l.

We found no correlation between CRP value at
admission and the adverse outcome. The three cases with
adverse outcome had CRP values at admission of 89, 77,
and 70mg/L [average 78.7mg/L]. Kwon et al. found that
CRP at admission above 100 mg/L had bad outcome 3],

The mortality rate was 3.3%. The cause of death was
cardiac arrest due to very bad general condition, highly
elevated liver and kidney enzymes, bad blood gases.
Casper et al. and Yoon et al. found one-year mortality rates
were 4.62%, 2.2%, and 6%, respectively [1434,

Conclusion:

Back pain is the first symptom in all patients. Contrasted
MR is the gold standard for diagnosis. ESR and CRP are
very important in both diagnosis and follow up, TLC has a
minimal role. Biopsies were positive in detecting the
causative organism in half of patients. Chance should be
given for conservative management before resorting to
surgical intervention, and oral antimicrobial drug therapy is
very effective in most patient. A minimum of 2 years follow
up is recommended.
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