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Abstract

Study Design: Prospective cohort study.

Objectives: To determine the prevalence of bacterial infection, with the use of a contaminant control, in patients undergoing
anterior cervical discectomy and fusion (ACDF).

Methods: After institutional review board approval, patients undergoing elective ACDF were prospectively enrolled. Samples of
the longus colli muscle and disc tissue were obtained. The tissue was then homogenized, gram stained, and cultured in both
aerobic and anaerobic medium. Patients were classified into 4 groups depending on culture results. Demographic, preoperative,
and postoperative factors were evaluated.

Results: Ninety-six patients were enrolled, 41.7% were males with an average age of 54 + 11 years and a body mass index of
29.7 + 5.9 kg/m2. Seventeen patients (17.7%) were considered true positives, having a negative control and positive disc culture.
Otherwise, no significant differences in culture positivity was found between groups of patients. However, our results show that
patients were more likely to have both control and disc negative than being a true positive (odds ratio ¼ 6.2, 95% confidence
interval ¼ 2.5-14.6). Propionibacterium acnes was the most commonly identified bacteria. Two patients with disc positive cultures
returned to the operating room secondary to pseudarthrosis; however, age, body mass index, prior spine surgery or injection,
postoperative infection, and reoperations were not associated with culture results.

Conclusion: In our cohort, the prevalence of subclinical bacterial infection in patients undergoing ACDF was 17.7%. While our
rates exclude patients with positive contaminant control, the possibility of contamination of disc cultures could not be entirely
rejected. Overall, culture results did not have any influence on postoperative outcomes.
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Introduction

Degenerative cervical spine conditions are a major cause of

morbidity and disability, as they often lead to neck pain, radi-

cular pain, and mechanical strain on adjacent structures. Com-

mon risk factors include age, hereditary and lifestyle factors,

smoking, and history of mechanical trauma.1,2 Recently, there

have been multiple studies implicating low-virulence bacterial

1 Department of Orthopaedics, University of Maryland School of Medicine,

Baltimore, MD, USA
2 Department of General Surgery, Eastern Virginia Medical School, Norfolk,

VA, USA
3 Department of Orthopaedics, University of North Carolina at Chapel Hill,

NC, USA

Corresponding Author:

Steven C. Ludwig, Department of Orthopaedics, University of Maryland, 110

South Paca Street, 6th Floor, Suite 300, Baltimore, MD 21201, USA.

Email: sludwig@som.umaryland.edu

Global Spine Journal
2021, Vol. 11(1) 13-20
ª The Author(s) 2019

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/2192568219888179

journals.sagepub.com/home/gsj

Creative Commons Non Commercial No Derivs CC BY-NC-ND: This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial-NoDerivs 4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/) which permits non-commercial use, reproduction and distribution of the
work as published without adaptation or alteration, without further permission provided the original work is attributed as specified on the SAGE and Open Access
pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0002-7263-6177
https://orcid.org/0000-0002-7263-6177
https://orcid.org/0000-0002-3962-5724
https://orcid.org/0000-0002-3962-5724
mailto:sludwig@som.umaryland.edu
https://sagepub.com/journals-permissions
https://doi.org/10.1177/2192568219888179
http://journals.sagepub.com/home/gsj
http://www.creativecommons.org/licenses/by-nc-nd/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage


infection as a possible cause of degenerative spine conditions,

particularly disc disease. Stirling et al3 were the first to describe

a possible association between patients with sciatica and disc

cultures that were positive for Propionibacterium acnes.

Despite an increasing number of reports supporting this theory,

there remains considerable debate as to the validity of these

findings.4-6

One concern regarding true subclinical infection in the disc

space is the possible risk of contamination during sample

collection intraoperatively. Many of the previous studies on

P acnes infection lacked the use of a control tissue sample to

exclude the possibility of contamination, which may ultimately

overestimate the prevalence of subclinical infection.7-9 Addi-

tionally, the majority of studies regarding nonpyogenic subcli-

nical infection are focused in the lumbar spine.3,5,7,8,10 Here,

this study aims to determine the point prevalence of subclinical

bacterial infection in cervical spine disc spaces using a con-

taminant control in patients undergoing anterior cervical dis-

cectomy and fusion (ACDF) for cervical spondylosis.

Materials and Methods

Study Design

A prospective cohort study conducted at a single tertiary and

academic institution.

Patients and Participation Criteria

After institutional review board approval, patients were pro-

spectively enrolled between January 2017 and May 2018. All

nonpregnant adults, aged 18 to 89 scheduled to undergo elec-

tive ACDF for any diagnosis other than infection, trauma, or

malignancy were consented and enrolled. Exclusion criteria

included patients with an active skin infection at the surgical

site, active systemic infection, those on a long-term antibiotic

regimen, and patients with a history of spondylodiscitis or

vertebral osteomyelitis.

Operative Procedure

Patients were brought to the operating room and placed in the

supine position. All patients received preoperative antibiotics,

prior to the start of surgery: 88 patients (92%) received cepha-

zolin 2 g intravenously (IV), 4 patients (4%) were given van-

comycin 1 g IV, 3 patients (3%) received vancomycin 1 g plus

gentamicin 80 mg IV, and 1 patient (1%) received clindamycin

900 mg IV. The skin overlying the surgical area was prepped in

the usual sterile fashion (chlorhexidine gluconate 2% w/v and

isopropyl alcohol 70% v/v) followed by a final scrub with

Chloraprep. A transverse or a longitudinal incision was made

depending on number of segments to be fused and to surgeon’s

discretion. During anterior exposure and prior to discectomy, a

sample of the longus colli muscle (control) was obtained with

an unused, sterile instrument. On exposure of the appropriate

level, samples of intervertebral disc tissue were obtained with

an unused, sterile instrument. All specimens were immediately

sent to the laboratory.

Microbiology

The samples were sent to the Department of Microbiology for

aerobic and anaerobic cultures. A gram stain was performed on

each tissue sample received. For aerobic cultures, the tissue

was homogenized and plated on 5% Sheep Blood, Chocolate,

MacConkey, and PEA agars and held for a maximum of 5 days.

Anaerobic cultures were homogenized and plated on prere-

duced Brucella Blood, Brucella Laked Blood with Kanamycin

and Vancomycin, Bacteroides Bile Esculin Agar, and Thiogly-

collate broth. The agar plates were held for a total of 7 days and

the Thioglycollate Broth was held for 20 days at anaerobic

atmosphere (anaerobic jars or bags) at 35�C to 37�C. Plates

and broth were examined each day for growth. If growth was

identified, subcultures and gram staining were made and later

microbial identification was done using matrix-assisted laser

desorption ionization-time of flight mass spectrometry

(MALDI-TOF MS).11

Outcomes Measures and Follow-up

Patients were classified into 4 groups: control negative (CN)/

disc negative (DN), control positive (CP)/DN, CP/disc positive

(DP), and CN/DP. The latter being identified as our “true

positive” as they had a negative control tissue culture. The

prevalence of bacteria identified was calculated for each group.

Patient age, sex, body mass index (BMI), preoperative diagno-

sis, and clinical symptoms were obtained and compared

between groups. Prior history of cervical spine surgery, spinal

injection, and diabetes was also retrieved from chart and com-

pared statistically between groups. Spinal levels fused and

postoperative outcomes were also compared. Postoperative

outcomes included postoperative infections, reoperations, and

radiographic outcomes (graft subsidence and screw loosening).

Graft subsidence was evaluated by measuring distance between

the superior endplate of the most cranial vertebrae and the most

caudal vertebrae. A difference more than 2 mm was classified

as graft subsidence.12 Screw loosening was classified as greater

than 2 mm of radiolucency around any screw.13-15 Postopera-

tive follow-up rate at 6 weeks, 6 months, and more than 1 year

were also evaluated between groups. None of the patients with

a positive result were treated with antibiotics postoperatively.

This was due to lack of clinical and laboratory signs and symp-

toms of systemic infection on patient follow-up.

Statistical Analysis

All data was collected and audited in Microsoft Excel (Micro-

soft Office Professional Plus 2016, Microsoft Corporation,

Redmond, WA). JMP Pro (Version 13.0.0, SAS Institute Inc,

Cary, NC, 1987-2007) was used for descriptive statistics. All

tests were 2-tailed, and the significance level was .05 unless

otherwise stated. Continuous variables were tested for
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normality with the Shapiro-Wilk test. ANOVA was used for

continuous variables that were normally distributed (age and

BMI). Chi-square test and Fisher’s exact test were used for all

nominal variables. To assess the relationship between control

and disc cultures, McNemar’s test was used and odds ratio was

reported as well.

Results

A total of 110 patients were enrolled for participation in the

study. Fourteen patients were excluded because samples were

either not obtained intraoperatively or the samples obtained

were not adequate for culture. Of the 96 patients remaining in

the study, 47 patients (49%) had a positive control tissue

culture and 53 patients (55.2%) had a positive disc culture.

Table 1 describes the distribution of patients by control and

disc culture results. There were 17 patients (17.7%) in the CN/

DP group. McNemar’s test did not show a statistically signif-

icant correlation between groups (P ¼ 0.26), although cul-

tures were more likely to turn negative for both control and

disc (odds ratio [OR] ¼ 6; 95% confidence interval [CI] ¼
2.5-14.6).

In the present study, 41.7% of patients were male with an

average age of 54 + 11 years and a BMI of 29.7 + 5.9 kg/m2.

There were more male patients in the CP/DP group (P < .0001).

The majority of patients had no prior history cervical spine

surgery (76%), preoperative spinal injections (60.4%), or dia-

betes (77.5%), and no association was seen between groups. A

majority of patients in the CN/DP group had never smoked

(P ¼ .0077). There was no difference between preoperative

diagnosis and culture results (P ¼ .85). Apart from gender and

smoking status, there was no other significant association

established between patient demographics or clinical charac-

teristics and culture result groups (Table 2). The average

length of stay was 1 day, with the exception of 3 patients.

One patient had respiratory failure and dysphagia with the

need to be intubated that extended their stay to 11 days. One

patient stayed 2 days. The last patient had a second planned

thoracolumbar decompression and fusion surgery that

extended their stay to 7 days.

The most common microorganisms identified from posi-

tive cultures was P acnes, with a positive culture rate of

76.5% in the CN/DP group, followed by coagulase-negative

Staphylococcus (CNS) with 29.4%, including samples with

more than one organism detected in culture (Table 3). Poly-

microbial samples were observed in 23.5% of samples in the

Table 1. Distribution of Patient Culture Results Between Longus
Colli Muscle (Control) and Intervertebral Disc Tissue (Disc).

Tissue Culture Result

Intervertebral
Disc (Disc)

TotalPositive Negative

Longus Colli Muscle (Control)
Positive
Negative

36 11 47
17 32 49

Total 53 43 96

Table 2. Comparison of Patient Demographic and Clinical Characteristics Between Longus Colli Muscle (Control) and Intervertebral Disc
(Disc) Culture Results.

Characteristics, n (%) All

Culture Results, n (%)

PCN/DN CP/DN CP/DP CN/DP

Number of patients 96 32 11 36 17
Age, years (mean + SD) 54 + 11 54 + 8 58 + 13 53 + 12 53 + 10 .57
BMI, kg/m2 (mean + SD) 29.7 + 5.9 30.7 + 6.5 30.1 + 6.9 29.8 + 5.3 28.1 + 5.4 .57
Sex (male) 40 (41.7) 7 (21.9) 2 (18.2) 27 (75) 4 (23.5) <.0001*
Previous C-spine surgery 23 (24) 7 (21.9) 4 (36.4) 8 (22.2) 4 (23.5) .78
Preoperative epidural injection 38 (39.6) 15 (46.9) 6 (54.6) 14 (38.9) 3 (17.7) .16
Diabetes 12 (12.5) 7 (21.9) 1 (9.1) 3 (8.3) 1 (5.9) .27
Diagnosis, n (%) .85

Cervical radiculopathy 39 (40.6) 16 (50) 2 (18.2) 15 (41.7) 6 (35.3)
Cervical stenosis 17 (17.7) 4 (12.5) 4 (36.4) 6 (16.7) 3 (17.7)
Cervical myelopathy 16 (16.7) 4 (12.5) 3 (27.3) 6 (16.7) 3 (17.7)
Disc herniation 15 (15.6) 6 (18.8) 1 (9.1) 5 (13.9) 3 (17.7)
Cervical spondylosis 9 (9.4) 2 (6.3) 1 (9.1) 4 (11.1) 2 (11.8)

Symptoms, n (%)
Neck pain 90 (93.8) 30 (93.8) 11 (100) 32 (88.9) 17 (100) .34
Arm/shoulder pain 85 (88.5) 26 (81.3) 11 (100) 32 (88.9) 12 (88.5) .3

Smoking status, n (%) .0077*
Never smoked 52 (54.2) 17 (53.1) 4 (36.4) 18 (50) 13 (76.5)
Current smoker 21 (21.9) 12 (37.5) 1 (9.1) 6 (16.7) 2 (11.8)
Former smoker 23 (24.0) 3 (9.4) 6 (56.6) 12 (33.3) 2 (11.8)

Abbreviations: CN, control negative; DN, disc negative; CP, control positive; DP, disc positive; SD, standard deviation.
*Indicates statistically significant values with P < .05.
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CN/DP group with P acnes being present in all polymicrobial

samples. A total of 165 discs were cultured, for an overall

disc culture positive rate of 49.7% (n ¼ 82). After excluding

patients with positive control, 24 out of 83 discs (28.9%) had

a positive culture. The median day to positivity in control and

disc cultures was 7 days (range ¼ 2-19 days). There were 34

patients who had 1-level ACDF, 54 had 2-level fusion, and

8 who had 3-level fusion. There were more 2-level fusions

(82.4%) in the CN/DP group, although this trend did not reach

statistical significance (P ¼ .06). Of the 14 two-level fusions,

2 patients had both their cultures turn positive to P acnes,

6 patients had different bacteria, and 8 had only one positive

disc (Table 4). There was only one patient with 3-level fusion

that had 1 of the 3 discs turn positive to Kocuria rhizophila, but

the patient did not have any complications postoperatively.

In terms of postoperative outcomes, there was one patient

from the CN/DN group who had a superficial wound infection

treated with antibiotics and local wound care that resolved com-

pletely. No other patient had a postoperative infection. There

were 2 reoperations: one patient in the CN/DP and the other in

the CP/DP group. The patient in the CN/DP group underwent

posterior cervical decompression and fusion 9 months after their

initial ACDF (Figure 1A) due to signs of pseudarthrosis, graft

subsidence (Figure 1B), and pain. This patient had 1 of 2 discs

cultured positive, which was the same level showing radio-

graphic signs of graft subsidence. The organism cultured was

CNS and it was sensitive to preoperative antibiotic. After the

index surgery, the patient did not show any signs or symptoms of

systemic infection. The serological workup was unremarkable

and continued to be after the revision surgery. Radiographic

Table 3. Distribution of Microorganism Identified in Positive Control and Disc Cultures.

Control Positive/Disc Negative Control Positive/Disc Positive Control Negative/Disc Positive

Number of patients 11 36 17
Number of discs (positive/total) 0/16 58/67 24/32
P acnes, n (%) 5 (45.5) 34 (94.4) 13 (76.5)

P acnes alone 5 21 (58.3) 9 (52.9)
P acnes þ Staphylococcus sp — 8 (22.2) 2 (11.8)
P acnes þ Streptococcus sp — 4 (11.1) 2 (11.8)
P acnes þ mixed anaerobes — 1 (2.8) —

Other, n (%)
Coagulase-negative Staphylococcus 3 (27.3) 2 (5.6) 3 (17.6)
Pseudomonas luteola 1 (9.1) — —
Diphteroids 1 (9.1) — —
Enterococcus faecium 1 (9.1) — —
Kocuria rhizophila — — 1 (5.6)

Abbreviations: P acnes, Propionibacterium acnes; sp, species.

Table 4. Disc Culture Results for Control Negative and Disc Positive Patients.

Disc 1 Disc 2 Disc 3

Disc Result Disc Result Disc Result

1 C3-4 P acnes C4-5 P acnes — —
2 C3-4 P acnes C4-5 Negative culture — —
3 C3-4 CNS C4-5 Negative culture — —
4 C4-5 P acnes C5-6 Streptococcus viridans — —
5 C4-5 P acnes C5-6 Negative culture — —
6 C4-5 P acnes C5-6 Negative culture — —
7 C4-5 P acnes C5-6 P acnes — —
8 C4-5 Negative culture C5-6 Kocuria rhizophila C6-7 Negative culture
9 C4-5 CNS C5-6 P acnes — —
10 C4-5 CNS C5-6 P acnes — —
11 C5-6 P acnes C6-7 No sample — —
12 C5-6 P acnes þ Streptococcus sp C6-7 P acnes — —
13 C5-6 P acnes C6-7 Negative culture — —
14 C5-6 Negative culture C6-7 CNS — —
15 C5-6 Negative culture C6-7 P acnes — —
16 C5-6 P acnes — — — —
17 C5-6 CNS — — — —

Abbreviations: CNS, coagulase-negative staphylococcus; P. acnes, Propionibacterium acnes; Sp, species.
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evaluation (Figure 1C) at 1-year follow-up post-revision surgery

demonstrated proper alignment and fusion. The second patient

who underwent reoperation after initial ACDF also developed

pseudarthrosis, graft subsidence, and postoperative pain. This

was a 1-level fusion and both the disc and control were positive.

The patient did not show any signs or symptoms of systemic

infection prior to his revision as well, and serologic workup was

unremarkable throughout follow-up. Graft subsidence and screw

loosening were also evaluated at long-term follow-up, but no

significant difference was identified (Table 5).

Discussion

Recently, there have been several studies implicating subclini-

cal infection as a possible cause of symptomatic degenerative

spine conditions.6-8 This assertion, however, remains under

contention.4,16 In our study, 17.7% of patients had a positive

disc culture and a negative control. By excluding patients with

a positive control, our disc positive rates decreased from 55.2%
to 17.7%, thus obtaining a better estimation of the “true

positive” culture rates in our patient cohort.

The main concern in our study, as well as other studies

reporting positives disc cultures in literature, is the risk of con-

tamination while obtaining and handling culture samples in the

operating room and the laboratory. By using a contaminant con-

trol, we aimed to reduce potential bias and risk of overestimation

of our disc positive rates. Given the proximity of the longus colli

muscle to the intervertebral disc, we hypothesize that the pres-

ence of a positive culture in both control and disc were most

likely due to contamination rather than infection.

Figure 1. Postoperative X-rays, showing patient with initial 2-level ACDF (A), who on follow-up started showing radiographic signs of
pseudarthrosis and graft subsidence (B), and who, 9 months later, was submitted to revision posterior spinal fusion that demonstrated good
proper alignment and fusion at 1-year post-revision surgery (C).

Table 5. Comparison of Patient Surgical Details and Postoperative Outcomes Between Longus Colli Muscle (Control) and Intervertebral Disc
(Disc) Culture Results.

Characteristics, n (%) All

Culture Results, n (%)

PCN/DN CP/DN CP/DP CN/DP

Number of patients 96 32 11 36 17
Presurgical antibiotic (Cephazolin) 88 (91.7) 29 (90.6) 10 (90.9) 34 (94.5) 15 (88.2) .29
Cervical levels fused .06

One 34 (35.4) 16 (50) 6 (54.6) 10 (27.8) 2 (11.8)
Two 54 (56.3) 14 (43.8) 5 (45.5) 21 (58.3) 14 (82.4)
Three 8 (8.3) 2 (6.3) — 5 (13.9) 1 (5.9)

Postsurgical outcomes
Postoperative infection 1 (1) 1 (3.1) — — — .57
Reoperation 2 (2.1) — — 1 (2.8) 1 (5.9) .54
Graft subsidence 5 (5.3) — — 4 (11.1) 1 (5.9) .13
Screw loosening 4 (4.2) 2 (6.3) — 2 (5.6) — .63

Length of follow-upa

6 weeks 84 (87.5) 21 (65.6) 11 (100) 35 (97.2) 17 (100) <.0001*
3-6 months 74 (77.1) 21 (65.6) 9 (81.2) 32 (88.9) 12 (70.6) .12
�12 months 45 (46.9) 11 (34.4) 7 (63.6) 20 (55.6) 7 (41.2) .21

Abbreviations: CN, control negative; DN, disc negative; CP, control positive; DP, disc positive; SD, standard deviation.
aIndicates the number of patients who presented for their follow-up visit.
*Indicates statistically significant values with P < .05.
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When examining literature, our positive culture rates are in

accordance with prior studies that have included the use of a

contaminant control in their methodology. Chen et al17

obtained disc and sternocleidomastoid muscle cultures from

32 patients with cervical spondylosis or traumatic cervical

spine injury. They found 8 patients (25%) and 9 discs

(13.6%) had positive cultures, and 4 patients (12.5%) had a

positive control, of which three had a negative disc culture.

In the lumbar spine, Zhou et al18 utilized muscle tissue as

contaminant control in patients having single-level lumbar disc

removal as part of their surgical treatment. Of the 46 patients in

the study, 9 patients (19.6%) had a positive disc culture and 3

(6.5%) had a positive control. In both studies, the reported disc

infection rates excluded patients with a positive control. How-

ever, the reported pooled prevalence of disc infection is 36.2%
(95% CI¼ 24.7% to 47.7%) in patients with symptomatic neck

or back pain and/or radiculopathy.6 The variability in positive

culture rates between studies can be explained by the differ-

ences in their methodology. Thus, despite these results, it is

challenging to report an overall infection rate without consid-

ering risk of contamination and bias.

Historically. P acnes has been the most common bacteria

identified in intervertebral disc of patients with degenerative

spine conditions, and it is frequently responsible for infection

in other areas of the body, particularly the shoulder.19,20 Its

ubiquitous nature challenges the validity of results presented

in prior studies. To evaluate the risk of contamination, Carri-

cajo et al4 conducted a study with 54 patients undergoing sur-

gery for lumbar disc herniation. As a control, they obtained

samples from surrounding tissue (ligamentum flavum and mus-

cle), air samples, and laminar flow samples. They found only 2

patients with a positive disc culture, for which control samples

were also positive. Interestingly, they found cultures were pos-

itive from control ligamentum and muscle samples, laminar

flow air swabs, and in patients who did not have a positive disc

culture. Thus, authors proposed that prior studies’ positive

findings may be a result of contamination.

Despite these findings, there are others who still argue that

the methodological differences between studies translates to

inconsistencies in reported positive and negative rates.21

Capoor et al21 argued that the possible formation of biofilm

by P acnes and the lack of quantitative measures to help dis-

criminate between truly infected and contaminated samples

may lead to underestimation and overestimation of overall pos-

itive rates reported in literature.7,8,10,16,21,22 In their study, they

homogenized disc tissue samples to reduce risk of biofilm for-

mation, and performed quantitative cultures and real-time poly-

merase chain reaction (PCR)-based detection of P acnes

genomes to accurately evaluate the prevalence of P acnes in

intervertebral discs. They set a threshold for patients with abun-

dant P acnes on culture (“true positives”) to 1000 colony form-

ing units (CFU) per milliliter (>75th percentile) to reduce bias

and overestimation of prevalence. Of the 115 samples with

presence of P acnes, 39 (11%) had more than 1000 CFU/mL.

The authors concluded that their methods of quantifications

allowed them for a better estimation of the true prevalence of

infection, and that their findings support the theory that P acnes

was one of the possible causes of disc degeneration. However,

the authors could not exclude the possibility of contamination

during sample collection and laboratory handling.

The argument of contamination is supported by the

commensal nature of bacteria identified in cultures, such as

P acnes and CNS. In our study, these 2 microorganisms were

present in all but one of our 17 patients in the CN/DP group.

While P acnes has increasingly become of interest in the spine

surgery, our findings seem to indicate that positive P acnes

cultures are due to contamination rather than subclinical

infection.3-5,7,9,10,19-21,23,24 Our study also shows that the pres-

ence of bacteria in intervertebral disc cultures is not associated

with any complications related to infection on follow-up.

The incidence of postoperative outcomes did not identify

any significant association between patient’s postoperative or

radiographic outcomes and culture results. There was one

superficial postoperative infection in a patient with both cul-

tures negative. There were 2 patients who were taken back to

the operating room for pseudarthrosis and both had a positive

disc culture. These patients underwent posterior spinal fusion

for their revision surgery; however, their anterior hardware

was not removed and therefore was not cultured. Though no

difference was observed in rates of postoperative outcomes

between groups, the possibility of implant-associated infec-

tion or “aseptic” pseudarthrosis still exists.9 Studies have

shown P acnes as one of the most commonly identified organ-

isms in these cases; however, we were not able to confirm that

association with our findings.25-28 Additionally, when evalu-

ating radiographic outcomes, no difference was observed

either in rates of subsidence or screw loosening. Furthermore,

we did not observe a significant association with preoperative

spinal injections or previous spine surgery, as well as other

demographics and preoperative and postoperative variables

evaluated.

Limitations

This study is limited by the fact that no confirmatory mole-

cular analysis was performed, such as PCR. However, detec-

tion through culturing methods or PCR have demonstrated

similar rates.6 In using a contaminant control, we aimed to

reduce the risk of overestimation of our disc positive rates by

considering true positives as only those patients with a disc

positive and control negative culture. However, potential risk

of contamination in CN/DP patient disc samples is still pres-

ent. P acnes has been shown the need to be cultured in for at

least 7 days, and this was confirmed with our study.29,30 The

integration of quantitative measures with the use of PCR may

allow us for better interpretation of positive cultures, and with

the addition of a contaminant control tissue, correlations stud-

ies between control and disc samples could be performed for a

better estimation of disc positive rates. However, a validated

method that reduces the risk of contamination, and evaluates

long-term outcomes, will be ideal to investigate the
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relationship between presence of bacteria is disc culture and

degenerative spine conditions.

Conclusion

The prevalence of bacterial infection, with the use of contami-

nant control, in patients undergoing ACDF for cervical degen-

erative conditions is 17.7%. P acnes was the most commonly

identified organism. While our rates exclude patients with pos-

itive contaminant control, the possibility of contamination of

intervertebral disc cultures could not be entirely rejected. Our

findings also show that culture results did not have any influ-

ence in postoperative outcomes.
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