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Introduction:

Surgical site infection is of the most complications of spine surgery. Wound infection is a devastating
complication that could happen after simple discectomy or decompressive surgery, fusion, and
instrumentation.

Despite improvements in antibiotic prophylaxis and surgery techniques and post-op care, infections are
threatening patients’ lives yet (1) and also impose financial burden to health system (2).

Surgical site infection of spine is costly and has long-term period, increasing the morbidity and could end
to re-operations or death.

Organisms resistant to antibiotics are increasing and make treatment harder, especially in patients with
instrumentation of spine.

This review article addresses the etiology, prevention, and treatment of post-surgery infection in spine
disease.

Incidence:

Surgical site infection is the most nosocomial infection that occurs in post-operative period (3). Different
surveys report prevalence of 0.7 % to 16 % (1-7). Post-op infection after decompressive laminectomy is
3% or less that could increase to more than 12% with fusion and instrumentation (8). Diskitis is reported
to happen in 0.2 % to 2.75 % of surgeries and is a rare complication of spine surgery (9-12). The various
types of surgery based on invasiveness explain the reason of difference in incidence of infection (1, 13,
14).

Classification:
Infections after spine surgery is divided in two major groups: superficial and deep.

Superficial infections involve skin and subcutaneous tissue only and there is not fascial involvement, but
the deep type includes infection in fascia and muscles (1, 13, 15, 16). Diskitis, osteomyelitis, and epidural
abscess are among deep infections (13).

Infections are also sub-grouped based on time of happening; the early group happens in three weeks after
surgery and delayed one happens after fourth week (13, 15-17).

Organisms to be cultured from surgery site infection is the other criteria to classify the infection, that in
type one infections just one organism will grow, type two is with multi-organism growth, and type three
is multi-organism growth with myo-necrosis (2).

Pathogenesis (Microbiology):



Staphylococcus aureus is the most organism harvested from surgical site infection (1, 18-20). Other
organisms like staph. Epidermidis, Enterococci, Pseudomonas, Enterobacter, and Proteous growth in
descending order (1, 14, 19).

In traumatic patients with spinal fractures, gram negative bacteria with urosepsis source are more
prevalent that transmit with hematogenous rout to surgery site (21). Immunocompromised patients could
be infected with less virulent organisms (22). Gram negative organisms are increasing in incidence in
recent years (19). Klebsiella, E-coli, pseudomonas, and proteous are the most infective gram negative
organisms in acute phase after surgery (8).

There is an increase in Methicillin resistant Staph Aureus (MRSA) culture of spine surgery site infection
recently (21). Risk factors for MRSA colonization are antibiotic use in 3 months before the surgery,
hospitalization in 12 months before the surgery, soft tissue or skin infection at the time of hospitalization,
and HIV infection (23, 24).

Risk Factors:

Etiologies are generally divided into non-changeable or factors related to patient, and changeable or
factors related to surgery (16, 25).

Patient related risk factors include diabetes mellitus, obesity, alcohol, cigarette, elderly, corticosteroid
use, malnutrition, and hospitalization more than a week (26, 27). Other factors like cardiovascular disease,
malignancy, previous lumbar surgery, COPD, and immunosuppression are among other factors related to
the patient (20, 22, 28).

Poor nutrition intake before the surgery is one strong risk-factor for post-op infection (29). Low albumin
and WBC levels are believed to be a risk factor for infection (20, 30). Obese patients have a thick layer of
fat with poor perfusion that could be a suitable environment for infection (5, 14, 26, 28, 31, 32).
Immunodeficiency from diabetes impose patients to be infected with organisms that could rarely be
cultured in normal patients (33, 34). Blood Glucose level control before the surgery is hence very
important in diabetic patients, that increase in glucose level to more than 125 mg/dl before the surgery
and more than 200 mg/dl after it is an independent risk factor of the infection (28).

Surgery time, blood loss, transfusion, instrumentation and using graft, levels involved in fusion, the time
of staying in recovery room and post-anesthesia unit, and longtime of hospitalization before the surgery
are all important changeable risk factors for infection (16, 20, 22, 29, 30, 35).

Duration of surgery and its complexity have clear impact on infection, where a simple discectomy has less
than 1% chance for infection but the rate increase to 1.5-2% in decompressive laminectomy (1, 14, 36),
and yet, there is increase in rate with instrumentation to 1.9% to 4.4% (5, 6, 28, 37, 38). The number of
personnel present in the time of surgery (more than 10 people) is another risk factor (20).

It is not possible to remove all risk factors but diminishing them will decrease the post-op infection rate
(16, 39).

Prevention:



Prevention include to assess and survey to decrease changeable risk factors as soon as possible. First of
all, the type of chosen surgery is very important to be less invasive, and then it should be considered to
choose appropriate instrument, and to treat any infection in patient completely before the surgery (16).

Prophylactic antibiotic use could decrease infection rate to less than 6 % (16), and it is shown to diminish
infection to less than 1 % after discectomy (1, 15, 40). There is also a decrease in infection rate to 3.6 %
from 7 % with prophylactic antibiotic use (41).

First generation cephalosporins like cephazoline reach maximum serum level rapidly and have less side-
effects compared to other antibiotics. For patients with allergy to these class of antibiotics, vancomycin,
clindamycin, or ciprofloxacin is an appropriate alternative (1, 16, 19, 30).

Combined use of cephazoline with vancomycin is better than isolated use of vancomycin in patients with
high risk for MRSA colonization (23, 24).

It is believed that cephazoline prophylaxis does not decrease rate of infection after spine surgery, but
could diminish the intensity if the patient will be infected (25). There is also thread of increasing resistance
to treatment with antibiotic prophylaxis overuse (25, 42).

One of the factors that could be balanced somehow is nutritional state. Patients willing to undergo major
spine surgery are better to have nutritionist consultation at the hospital for oral or even parenteral
nutrition supplementation, to improve the immunologic condition, and thereby preventing the infection
(14).

Theoretically, using drains will diminish infections after the surgery, because of evacuation of the
hematoma and seroma in surgery site (43, 44).

Shaving the surgery site with razors will decrease protecting normal flora in the skin and also leads to
micro-trauma and could colonize the bacteria and increase the infection rate (45).

Clinical presentation:

Excessive pain and tenderness and swelling of the skin around the wound are the prevalent signs of
infection after surgery. Exudation and dehiscence with redness are prevalent presentations occurring in
more than 90% of cases and less than one third of patients present with fever. There is unfortunately a
15-days gap between the surgery and occurrence of clinical presentations of infection, that treatment is
withhold in this time (1, 46, 47).

Diagnosis:

Laboratory:Although the WBC is assessed in routine, but is not convincible criteria for infection and could
be normal in infected patients or even be high in count in patients without infection.

CRP levels are more sensitive than ESR for infection and CRP remains high for just 2 weeks, but ESR could
be detected high for even 6 weeks (1, 13, 15, 16, 18).



Culturing the aspirated collection under the wound is a reliable method for early infection diagnosis (48),
but the gold-standard is to culture the tissue harvested in debridement surgery (1, 15, 16, 18).

Imaging:X-ray images of spine is not very diagnostic for infection, and could just show narrowing of disc
space and end-plate erosions (13, 16, 18). In patients with delayed infections, lucency around the screws
might be seen, that CT scans could be used for further evaluations.

Treatment:

It could be very laboring to treat spine surgery site infection and most of patients need long
hospitalizations, broad-spectrum antibiotic use, wound debridement, and removing the instruments (3,
22).

Medical treatment be useful in a superficial infection without abscess and fluid collection that are ruled-
out by imaging (49). If deep wound infection is detected, the wound should be debrided and irrigated in
operation room with total anesthesia, and if there is no necrosis in depth of surgery site and the wound
is clean, it could be closed with a vacuum drainage (1, 22, 50-52).

Epidural and para-spinal abscesses including psoas abscesses, even if are small, may not respond to
medical treatment, although aspiration and drainage under CT guidance is recommended just for large
collections (53).

In patients with surgical site infection harboring screw, rod, and fusion, re-operation and debridement of
all necrotic tissue with high amount of saline irrigation is recommended (54)). If the infection is happened
in early manner in these patients, sequestrated bones and loose pedicular screws and unnecessary
instruments should be removed, but necessary instruments, removing of which could end to instability
should be kept in place (1, 20, 55-58).

If the infection is a late one (especially more than 37 weeks) the instruments should be removed, because
arthrodesis is already happened (50-52, 59). Some literature recommend that instrument removal is not
necessary in acute infections and they should be remained until arthrodesis happens (50). Some studies
recommend to remove instruments in patients underwent several debridement procedures that
antibiotic therapy is failed in them (60).

Diskitis is a rare complication after the surgery with 0.2 % to 2.75 % of incidence (9-12). Percutaneous
aspiration with imaging guidance will show the organism in charge and could be a good guide for proper
antibiotic choosing (61). Most of patients with diskitis will be treated in 6 weeks by antibiotic usage and
spontaneous fusion happens usually in the disk space (33, 62, 63).

Spine surgery site infection treatment with antibiotics should be continued for 6 weeks after debridement
and if the organism is resistant to treatment including the MRSAs, parenteral antibiotic treatment for 8
weeks is recommended (64).

All deep infection sites in spine surgeries are in need of long-term treatment with antibiotics (1, 50-52).



Conclusion:

Although surgical site infection after spine procedures are not prevalent, but the cost and devastating
consequences are among the important challenges in spine surgery. The most important issue in the
challenge is preventive measures that could diminish these complications.

Appropriate patient selection based on unchangeable risk factors and also the type of surgery and
instrument usage should be planned rationally. If the surgery is not emergent, it should be postponed
until changeable factors are significantly decreased. And in fact, the most useful method to decrease this
complication is prevention.

Shortening the hospital stay after the surgery will decrease nosocomial and resistant-organism infections.
Careful follow-up of patients after discharge is also very important for early diagnosis of infection and
beginning of the appropriate treatment.
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