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Preface

The purpose of this study was to identify risk factors for surgical site infection (SSl), and to
investigate whether smoking is associated with an increased risk of SSI after spinal fusion of the
lumbar spine. My curiosity for this topic started when | was working at the neurosurgical ward
at the University hospital of Northern Norway, Troms@. During the years | have been working
there, I've met many patients who have been operated in the spine. Many of these patients
were smokers. They were usually the easiest to mobilize postoperatively, because of their eager
to go out and have a smoke. As | saw these patients that were recently operated and
immediately went for a smoke after the operation, | was thinking about all the negative effects
we’ve learned at medical school about tobacco smoke. The effects on peripheral circulation and
microcirculation. The vasoconstrictive effect, and the deoxygenating effect of CO. This caught
my interest to investigate whether smokers had a poorer outcome after lumbar spine surgery
than non-smokers. Since SSl is the most common complication after spine surgery, this was the
outcome measure chosen. The reason for selecting spinal fusion procedures, was to look at a
group where the rates of SSI was thought to be higher. In our ward we collected data in the
national spine registry (NORspine) on all patients operated in the spine. Thus, | decided to apply
to the Ethical committee for medical research and got approval for this study. Hence the

NORspine registry provided the data for this study. No funding was received.

| would like to express gratitude to my supervisor Professor Tore Solberg for his help with this
study, his effort made a big difference in the work with this study. Despites a busy schedule with
operations, surgery and volunteering abroad, he always made time for counseling. A lot of help
was given with the statistics, professional inputs, correcting the paper etc. | could not have

asked for a more competent supervisor on this paper than him, so thank you for all your help.

Victoria Isaksen Signature:

Tromse, 26.05.18 victonoe (Saksen
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Summary

Introduction: Surgical site infection (SSI) is one of the most common complications in patients
undergoing spine surgery. Associations between smoking and SSI have been found in previous
studies, but with ambiguous results. This study was designed to compare the postoperative rate
of SSI among smokers and non-smokers after fusion surgery in the lumbar spine and evaluate

risk factors for SSI.

Methods and materials: This observational study includes 2546 patients from the Norwegian
Registry for Spine Surgery (NORspine), operated with arthrodesis (fusion) surgery for
degenerative disorders of the lumbar spine. Data were collected prospectively from the date of
operation (baseline) and at 3 months of follow-up. The primary outcome was surgical site

infection, reported by the patient responding to a standardized questionnaire.

Ethics and dissemination: All participants of the NORspine registry have provided written
informed consent. The regional committee for medical research in Northern Norway has

approved this study.

Results: A total of 5.9% of the patients reported a SSI within three months after surgery. No
association between smoking and SSI was found. ASA grade>2 (OR 2.07, 95%Cl= 1.19-3.60, p=
0.01), lower age (OR 0.98, 95%Cl=0.96-0.99 p<0.01) and days of hospital stay (OR 1.09,
95%Cl=1.04-1.13, p< 0.001) were identified as independent risk factors for SSI. After stratifying
the data on days of hospital stay (<10 days or >9 days), only ASA grade >2 were significant for
both groups. For the ones that stayed less than 10 days at the hospital also lower age (OR=0.98,
95%Cl=0.96-0.94, p=<0.01) and previously operated in the back (1.74, 95%Cl= 1.13-2.69, p=0.01)
were independent risk factors. The risk of developing a SSl increased 1.7 fold with a hospital

stay of 10 days or more.

Conclusions: The rate of postoperative SSI in this study is in line with previous literature. No

increased risk of SSI between smokers and non-smokers were found.
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Abbreviations

PLF - Posterior lumbar fusion

PLIF - Posterior lumbar interbody fusion

ALIF - Anterior lumbar interbody fusion

TLIF - Transforaminal lumbar interbody fusion

SSI - Surgical site infection

ASA - American Society of Anesthesiologists (ASA)
HRQol - Health related quality of life

Cl - Confidence interval

OR - Odds ratio

Definition of terms

The term surgical site infection (SSl) used in this study means any infection (deep or superficial)

occurring postoperatively at the surgical incision site.

Whereas the superficial SSI only affects the skin and the subcutaneous space, the deep SSI also

involves the structures underneath the muscle fascia.

Spinal fusion is an operative procedure that unites two or more vertebral segments (vertebral

bodies, pedicles and posterior elements) with a placement of a bone graft, with or without

additional instrumentation. The aim is to restrict motion by an arthrodesis, and thereby relieve

symptoms of segmental instability.

Instrumented fusion is the supplementation of hardware: plates, screws, rods, cages etc. This is

used to support and improve bony fusion.



Spondylosis is degenerative changes that can affect the whole spine. It is a process that
increases by age, and affects the intervertebral disc, bones, ligaments and facet joints. This can
cause narrowing of the spinal canal and compression of neural structures, and can cause chronic

leg and back pain (1).

Spondylolysis is a defect in a part of the vertebrae (fracture or separation), typically in the
lumbar spine (isthmus of L5). This weakness might lead to the slipping of one vertebra in
relation to another - a condition called spondylolisthesis, often interpreted as instability. This
slip might contribute to the compression the spinal nerves in the nerve root foramina, and is
associated to mechanical back pain. Spondylolisthesis without spondylolysis occurs among 15-
20% of patients with spinal stenosis, other causes of spondylolisthesis may be bony dysplasia or

trauma (2, 3).

ASA grade is a classification system to categorize a patient’s general physical status. This grading
is done by the anesthesiologist, and can help predicting perioperative risk and vulnerability of
the patient (4).

It has six different classes:

ASA 1: Healthy

ASA 2: Mild systemic disease/smoker

ASA 3: Severe systemic disease that’s not life threatening.

ASA 4: Severe systemic disease in a constant threat of life

ASA 5: Moribund patient that’s expected to die within 24h

ASA 6: Brain-dead

Sepsis is defined as “the life-threatening organ dysfunction caused by a dysregulated host

response to infection” (5), that can be lethal and has a high mortality.

Angiogenesis is the formation of new blood vessels.

Scoliosis is an abnormal lateral curvature of the spine. A structural alteration that rotates the



spine, making it look like a C or S shape. There are different causes for scoliosis: Congenital,

degenerative, idiopathic etc. (6).

Vi



1 Introduction

1.1 Surgical site infection

Surgical site infection (SSI) is one of the most common complications following spine surgery (7).
In a systematic review SS| varied from <1% to 10.9% among patients undergoing spinal surgery
(8). More comprehensive surgical procedures increases the rates of SSI (9-11). For fusion
surgery the rate of SSI has been reported to be 2.6-5.3% (12-15). SSl is a feared complication
and is associated with increased mortality, morbidity and length of hospital stay (12, 16).
Typically, a SSI is diagnosed by local inflammatory symptoms (pain, redness, swelling/pus
formation, reduced wound healing and impaired function) and/or more severe systemic
symptoms (lethargy, fever, sepsis). The deep wound infections might affect the implants and
bony structures, including bone grafts, which might lead to non-fusion. The development of a
postoperative SSI, contributes to disability and higher costs for patients and society (17, 18).
Reasons for higher health care costs might be additional diagnostic work-up and treatment,
longer hospital stay and sick leave. Some patients with SSI are re-operated which probably

doubles the expenses (17).

Various risk factors have been linked to SSI, including: increasing age, diabetes, ASA score,
previous spine surgery, obesity and smoking (8, 19-23). Knowledge about risk factors for SSl is

essential for development of guidelines, aimed at preventing SSI among future patients.

1.2 Smoking

The health hazards of tobacco smoking have been well documented for decades (24). Smoking
can cause diseases like: chronic lung disease, peripheral vascular disease, heart disease and
cancer among others (25). Despite this knowledge and numerous health campaigns focusing on
the dangers of smoking, it is still widespread. In Norway, the prevalence of daily smokers was

11% in 2017, which is a 50% reduction from 2007 when it was 22% (26). The World health
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organization has named smoking to be one of the world’s biggest public health threats, killing

around 7 million people each year (27).

According to the surgical literature smoking increases postoperative complications (28). SSI have
been evaluated in several studies, but it is still unclear whether there is an association between
smoking and the risk of SSI. Several studies have found smoking to be an independent risk factor
for SSI after spinal fusion (29-31). A meta-analysis from 2017 by Kong et al. comprised of 26
studies of both case-control and cohort studies found an increased risk of SSI among smokers
compared to non-smokers after spine surgery (32). However, another meta-analysis of 12 case-
control and cohort studies conducted by Fei et al in 2016, found no such association (33). The
heterogeneity of these studies concerning study design, surgical location and technique, and
patient characteristics, would be prone to selection bias. Moreover, most of the studies
included were retrospective case-control studies. A recent study based on the NORspine data
from 2017, evaluating risk factors for SSI after operated on for lumbar disc herniation without
spinal fusion, found no association between smoking and SSI (34). A possible reason might be
that this small surgical procedure generally has a lower complication rate. The number of SSI
cases was only 40, which could lead to type Il statistical errors. Patients operated with
microsurgical decompression for lumbar spinal stenosis (LSS) in a study by Gulati et al showed
that smokers experience less clinical improvement than non-smokers, but the complication rate

was the same for the two groups (35).

The association between smoking and SSl is well documented in other surgical specialties,
especially in the field of plastic surgery. Smoking restricts blood flow and decreases wound
healing which may lead to tissue necrosis and SSI (36, 37). In a systematic review by Sgrensen,
all major studies from reconstructive and orthopedic surgery found increased rates of SSI

among smokers (37).



1.2.1 Pathophysiology

Tobacco consist of a numerous different toxic components. The negative impact of smoking on
wound healing is thought to be explained mainly by four substances: nicotine, carbon monoxide
(CO), hydrocyanic acid (HCN) and nitrogen oxide (NO) (36). These substances mediates
vasoconstriction, diminished angiogenesis, reduced O transportation and inhibition of
mitochondrial metabolism, causing hypoxia and tissue ischemia (36). Other negative effects like
reduced inflammatory response and decreased epithelialization of wounds are key elements to

why smoking is harmful when it comes to wound healing (36).

1.3 The degenerative spine

Degenerative changes of the lumbar spine known as spondylosis increases by age, and may lead
to disc herniation, spinal stenosis and deformity (spondylolisthesis or scoliosis). Patients with
these conditions often have chronic low back pain and/or radiating leg pain, with or without
neurological deficits. The consequences for the patient are disability, reduced health related
quality of life (HRQol) as well as reduced working capability (38). Worldwide, lumbar-spine
disorders account for higher costs resulting from disability and absenteeism from work than any
other somatic disease category (38, 39). In a growing elderly population the surgical rate is likely

to increase (40).

LSS is the most common indication for spine surgery in the elderly (40, 41). Properly selected
patients have a better outcome with surgical treatment as compared to conservative treatment
(42, 43). An operation aims to decompress the nerve- roots by widening the spinal canal.
Decompression could potentially however destabilize the spine. For some of these patients
additional spinal fusion with or without instrumentation has therefore been recommended to
stabilize the spine and reduce postoperative back pain, especially in cases with concomitant
degenerative or isthmic spondylolisthesis and/or scoliosis (44). More comprehensive surgery,
e.g. the use of implants increases the risk of complications, such as SSI (9-11). In most cases the
indication for surgery is relative to the subjective complaints of the patients.

3



In summary, different surgical procedures are used for similar conditions, ranging from

microsurgery to more extensive “open techniques”, such as fusion surgery for instability.

Still, the results are variable, and the key to a successful outcome is careful patient selection
prior to surgery and complication avoidance. Because risk is inherent in any surgical procedure,
the decision to operate has to be based on a trade-off between possible benefits and risks. To
the best of our knowledge there are no previous observational studies that has evaluated
smoking and other risk factors for SSI, specifically for lumbar spinal fusion procedures. New
knowledge about risk factors associated to adverse outcomes may facilitate prevention of SSI,

guideline development and shared decision making between surgeons and patients.

1.4 Aim of the study
The aim of this study is to compare the rate of SSI within the first three months after surgery
among smokers and non-smokers after fusion surgery (with or without instrumentation), and to

identify independent risk factors associated to SSI.



2 Methods and materials

This multicenter observational study was conducted
according to the checklist of Strengthening the
Reporting of Observational studies in Epidemiology

(STROBE criteria) (45).

2.1 Study population

The cohort comprises patients operated with spine
surgery for degenerative changes in the back with spinal
fusion (with or without instrumentation) at 23 different
surgical units in Norway. The patients were included in
the NORspine registry and were operated between
01.09.09 to 12.12.16. NORspine is a clinical registry for
guality control and research. It is voluntary for the
patient to be included in the registration, and the same
treatment was offered to those who declined to

participate in the registry cohort.

From 02.01.07 to 12.12.16 the registry comprises a total

of 32971 operations, of these 4419 underwent fusion-

Operated with fusionsurgery
of the lumbar spine
N=4419

— Under the age of 18
N=11

Lacking information regarding
— surgical procedure
N= 108

Operated before
— l.september 2009
N= 621

Lost to follow-up
N= 1133 (30,8%)

Cases included for analysis
N= 2546

Figure 1. Study population.

surgery. The remaining 28552 underwent other kinds of spine surgery and were not included.

108 patients were lacking information regarding the surgical procedure, which made it

impossible to randomize them in a group: instrumented fusion or non-instrumented fusion,

therefore the 108 was excluded. How the study population was created is illustrated in figure 1.

In this study SSI are patient reported, we therefore excluded patients operated earlier than 1.

September 2009, when SSI was reported by healthcare professionals. A total of 1133 out of

3679 (30.8%) participants did not respond to the questionnaire, and were lost to follow-up at 3

months. The remaining 2546 patients all underwent fusion surgery with or without

instrumentation.



2.2 Inclusion and exclusion criteria

Inclusion

1. Included in the NORspine registry

2. Operated with spinal fusion in the lumbar spine - with or without instrumentation

3. Degenerative disorder

Exclusion
1. Spine surgery without fusion

2. Implantation not primarily aimed at providing fusion, i.e. disc prosthesis and interspinous
distraction devices
3. Under the age of 18

4. Patients operated on before 1. September 2009

2.3 Data collection and registration

On admission for surgery (baseline) the patients completed self-administered questionnaires,
which included questions about demographics and lifestyle issues. Information about marital
status, mother tongue language, educational level, employment status, body mass index and
tobacco smoking was available from the NORspine registry. During the hospital stay the surgeon
recorded data concerning diagnosis and treatment, comorbidity including the American Society
of Anesthesiologists (ASA) grade, duration of symptoms and image findings, using a standard
registration form (both questionnaires are to be found in attachments). The follow-up did not
involve any staff or health professionals at the treating hospitals. Questionnaires, identical to
those completed at baseline, were distributed from the central registry office of the NORspine,
completed at home by the patients and returned in pre- stamped envelopes. Patients who did

not respond received one reminder with a new copy of the questionnaire.



2.4 Outcome measures

Outcome

» A SSI was reported by the patients, according to the self-administered questionnaire 3 months
after the operation. The SSI was defined as superficial if the patient responds yes to question
number 1 and as deep if yes to question number 2 below.

These questions were developed by the Swedish Spine Register (SWEspine) (34).

1. Where you treated with antibiotics for a superficial infection at the surgical site during the first

4 weeks after the operation?

2. Have you or are you being treated with antibiotics for over 6 weeks for a deep surgical site

infection?

2.5 Surgical procedures

All patients were operated with fusion surgery. Patients operated with fusion surgery may be
treated for spinal stenosis with or without degenerative spondylolisthesis, isthmic
spondylolysis/spondylolisthesis, or lumbar disc degeneration and spondylosis without signs of
nerve root compression. Both cases of instrumented and non-instrumented fusion were
included. All types of instrumentation, i.e. standard posterior lumbar fusion with pedicle screws
(PLF) anterior, posterior and transforaminal interbody fusion techniques (ALIF; PLIF and TLIF,

respectively) were included.

2.6 Statistical analyses

Statistical analyses were performed using SPSS version 25.0 (SPSS, Inc., Chicago, IL). For
statistical comparison within or between groups, statistical significance was defined as p <0.05,
with no adjustments for multiple comparisons. Continuous variables were analyzed using an
unpaired two-tailed t-test for normally distributed data, and with the Mann—Whitney U-test if

skewed. Normal distribution was checked using Kolmogorov-Smirnov test. Discrete variables



were compared by chi-square analysis. Risk factors recorded in the NORspine at baseline,
judged to be clinically relevant were checked for co-linearity, and assessed in univariate analysis
for associations to SSI or smoking habits. Those reaching a statistical significance (p<0.1) were
checked for interactions and included in the final multivariate analyses (binary logistic
regression) using surgical site infection (yes/no) as dependent and smoking (yes/no) as
exposition variable. The following covariates were evaluated: age, sex, educational level,
mother tongue language (Norwegian/other), obesity (Body mass index (BMI)> 30), comorbidity
(diabetes, cancer, osteoporosis), ASA grade (>2), number of operated levels, previous low back
surgery, duration of surgery, days of hospital stay, emergency surgery, the use of microscope
and wound drain, prophylactic antibiotic treatment, use of instrumentation and type of hospital

(private vs public).

2.7 Missing data
A patient was only excluded from a specific analysis if the actual data value was missing, but not
from other analyses where necessary data was provided. Missing data analysis were performed,

comparing baseline characteristics of respondents and non-respondents.



3 Results

3.1 Baseline characteristics
Characteristics of the study population is shown in table 1 and table 2.

The mean age (SD) was 57.4 (13.3) and a majority of the study population were females (58,6%).
Almost 20% of the study population were smokers, which was higher than in the general
population of Norway (26). The mean duration (SD) of surgery was 175.7 minutes (70.9), and
mean length of hospital stay (SD) was 6.1 days (3.7). Of all patients, 2351 (92.3%) were operated

in a public hospital.

All 2546 patients underwent fusion surgery with or without instrumentation, i.e : PLF was
performed in 1205 (47.3%) of the cases, TLIF in 1086 (42.7%), ALIF in 168 (6.6%) and 87 (3.4%)
underwent PLIF. A total of 2218 (87.1%) were instrumented fusions, whereas 328 (12.9%) were
non-instrumented fusions. All of the surgical procedures with PLIF, TLIF and ALIF were

instrumental.



Table 1. Characteristics of the study population at baseline, among patients who had surgical
site infections (SSI) and no SSI

All SSI No SSI P- 95% CIP
n= 2546 n=151 n= 2395 value®
Age, mean (SD) 57.4 | (13.3) | 55.4 | (14.1) | 57.5 | (13.2) | 0.06 |-0.08-4.3
Missing= 4
Smokers, n (%) 498 (19.8) 26 | (17.4)| 472 | (20.0) | 0.45
Missing n=33
Females, n (%) 1491 | (58.6) 85 | (56.3) | 1406 | (58.7) | 0.56
Obesity<, n (%) 589 (24.2) | 40 |(27.8)| 549 | (24.0)| 0.30
Missing= 114
Received prophylactic
antibiotic treatment, n 2492 | (99.6) | 144 | (99.3) | 2348 | (99.6) | 0.64
(%) Missing n= 43
Lower educational 1746 | (69.2) | 102 | (67.5) | 1644 | (69.3) | 0.64
leveld, n (%) Missing n= 24
Duration of operation,
mean Minutes (SD) 175,7 | (70.9) | 185.9 | (78.1) | 175.1 | (70.4) | 0.07 | -22.62-
Missing= 28 0.95
Previously operated in 1064 | (41.1) 75 |(49.7)| 989 | (41.6) | 0.05
the back, n (%) Missing
n=19
Number of levels 1,37 | (0.70) | 1.4 | (0.8) | 1.37 | (0.7) | 0.30
operated, mean (SD)
Foreign language n, (%) 133 (5.3) 6 (4.0) 127 | (5.3) 0.47
Missing, n= 15
Per-operative 147 (5.8) 12 (7.9) 135 (5.6) 0.24
complications, n (%)
Diabetes mellitus, n (%) 140 (5.5) 11 (7.3) 129 (5.4) 0.32
Cancer disease, n (%) 59 (2.3) 3 (2.0) 56 (2.3) 0.78
Osteoporosis, n (%) 81 (3.2) 3 (2.0) 78 (3.3) 0.39
Fusion surgery, with 2218 | (87.1) | 135 | (89.4) | 2083 | (87.0) | 0.39
instrumentation (%)
Use of microscope or 1734 | (68.1) | 102 | (67.5) | 1632 | (68.1) | 0.88
loupes, n (%)
Use of wound drain, n 1429 | (57.8) 82 | (56.9) | 1347 | (57.8) | 0.84
(%) Missing, n=72
ASA Grade >2, n (%) f 305 | (12.1) | 27 |(18.0)| 278 |(11.7)| 0.02
Missing n= 19
Emergency surgery n(%) 10 (0.4) 2 (1.3) 8 (0.3) 0.06
Missing n=8
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Days of hospital stay,

mean (SD) 6.1 | (3.7) | 7.7 | (70) | 6.0 | (3.3) | 0.00 |-2.36-(-
Missing= 491 1.02)

a P-values of differences between SSI and no SSI (Student’s independent samples t-tests or Chi-square tests). P Confidence
interval. © Obesity BMI>30 9 No education from university/hggskole

3.2 Surgical site infection rate

Out of 151 SSI (5.9%): 116 (76.8%) were superficial and 48 (31.8%) were deep. Of the smokers

26 patients (5.2%) reported an SSI at 3 months’ follow-up compared to 123 (6.1%) among the

non-smokers (p=0.45). There was no difference in SSI rates between those who received

prophylactic antibiotic treatment before surgery and those who did not (p=0.64, table 1). The

rate of SSI were 142 (6.0%) in public and 9 (4.6%) in private hospitals (p=0.42).

Table 2. Characteristics of the study population at baseline, and among patients who were
smokers and non-smokers

All Smoker Non-smoker | P- 95%
n= 2546 n= 498 n= 2048 value® | CIP
Missing= 33
Age, Mean (SD) 57.4 | (13.3) | 54.8 | (11.5) | 58.0 | (13.6) | 0.00 | 1.96-
Missing=4 4.56
Surgical site infection (%) 151 (5.9) 26 (5.2) 123 (6.1) 0.45
Females, n (%) 1491 (58.6) 289 | (58.0) | 1184 | (58.8) | 0.77
ObesityS, n (%) 589 | (24.2) 98 | (21.2) | 484 | (24.9) | 0.09
Missing= 114
Received prophylactic
antibiotic treatment, n (%) 2492 (99.6) 486 | (99.6) | 1973 | (99.5) | 0.89
Missing n=43
Lower educational leveld, n 1746 (69.2) 391 | (79.1) | 1327 | (66.5) | 0.00
(%) Missing n=24
Duration of operation, 175,7 (70.9) | 174.2 | (72.8) | 176.0 | (70.8) | 0.61 | -5.21-
mean Minutes (SD) 8.87
Missing= 28

Previously operated in the 1064 (41.2) 219 | (443) | 832 | (415) | 026
back, n (%) Missing n=19
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Number of levels operated, 1,37 (0.70) 1.4 (0.7) 1.4 (0.7) 0.59
mean (SD)

Foreign language n, (%) 133 (5.3) 32 (6.5) 100 (5.0) 0.18
Missing, n= 15

Per-operative 147 (5.8) 24 (4.8) 121 (6.0) 0.31
complications, n (%)

Diabetes mellitus 140 (5.5) 26 (5.2) 111 (5.5) 0.80
Cancer disease, n (%) 59 (2.3) 9 (1.8) 50 (2.5) 0.37
Osteoporosis, n (%) 81 (3.2) 12 (2.4) 69 (3.4) 0.25
Fusion surgery, with 2218 (87.1) 445 | (89.4) | 1744 | (86.6) | 0.94
instrumentation (%)

Use of microscope or 1734 (68.1) 338 | (67.9) | 1368 | (67.9) | 0.99

loupes, n (%)

Use of wound drain, n (%) 1429 (57.8) 262 | (55.0) | 1151 | (58.6) | 0.16
Missing, n=72

ASA Grade >2, n (%) ¢ 305 (12.1) 55 | (11.2) | 248 | (12.4) | 0.45
Missing n= 19

Emergency surgery n(%) 10 (0.4) 3 (0.6) 6 (0.3) 0.30
Missing n=8

Days of hospital stay,

mean (SD) 6.1 (3.7) 5.7 (3.3) 6.2 (3.8) | 0.01
Missing= 491

a P-values of differences between smokers and non-smokers (Student’s independent samples t-tests or Chi-square tests).
b Confidence interval. ¢ Obesity BMI>30 ¢ No education from university/hgyskole.

3.3 Risk factors
No significant correlations (correlation coefficient >0.6) between the covariates were found

(table 5, attached in the appendix). After performing univariate analysis, the risk factors: ASA
grade >2, emergency surgery, days of hospital stay, previous back surgery, obesity, low
educational level, duration of operation and age reached a level of significance (p<0.1) to be
included in the multivariate analysis. Smoking which was the exposition variable was also
included in the multivariate analysis even though it did not reach the preset statistical
significance level (p<0.10).

After the multivariate analysis; ASA grade >2 (OR 2.07, 95%Cl= 1.19-3.60, p=0.01), days of
hospital stay (OR 1,09, 95%CI=1.04-1.13, p=0.00) and lower age (OR 0.98, 95%Cl|=0.96-0.99
p=<0.01) were identified as independent risk factors for SSI. Since longer duration of hospital
stay could be an indicator for early postoperative SSI and since we found a statistically

12
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significant interaction between age and duration of hospital stay, we stratified the multivariate
analyses by the latter variable (table 4). Patients with hospital admissions lasting longer than 9
days were obviously outliers according to the distribution of the data (figure 2, in attachments).
There were 1800 (87.6%) patients who were hospitalized less than 10 days and the frequency of
SSI was 98 (5.4%). There were 255 (12.4%) that were admitted for 10 days or more and of these
24 developed a SSI (9.4%). For the ones hospitalized more than 10 days, the risk for SSI almost
doubled (OR 1.72, 95%Cl= 1.04-2.82 p=0.03). A total of n=491 (19.3%) had missing data on

duration of hospital stay.

Table 3 Risk factors for surgical site infection (SSI) at 3 month follow-up

Factors OR?® 95% CI° P-value OR® 95% CI° P-value
ASA>2 1.66 1.07-2.56 0.02 2.07 1.19-3.60 0.01
Days of hospital stay 1.09 1.05-1.13 0.00 1.09 1.04-1.13 0.00
Age 0.99  0.98-1.00 0.06 0.98 0.96-0.99 <0.01
Emergency surgery 4.02 0.85-19.10 0.08

Previously operated in 1.38 1.00-1.92 0.05

the back

Duration of operation 1.00 1.00-1.00 0.07

Smoking 0.85 0.55-1.31 0.45

Obesity 0.81  0.63-1.03 0.09

Low educational level 0.52  0.41-0.66 0.00

?0dds ratios for univariate analyses ® 0dds ratios for multivariate analyses ¢Confidence Interval

We checked for interaction between the variables and found an interaction between age and
days of hospital stay, we therefore stratified the data on days of hospital stay; less than 10 days
or 10 days or more. The only independent risk factor for SSl in both groups, irrespective
duration of hospital stay was ASA grade >2 (table 4). For patients admitted less than 10 days
both one year lower age (OR=0.98, 95%CI=0.96-0.94, p<0.01) and previously operated in the
back (1.74, 95%Cl= 1.13-2.69, p=0.01) were independent risk factors for SSI.
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Table 4 Risk factors for surgical site infection (SSI) at 3 month follow-up, stratified on days of hospital stay 2

Hospital stay less than 10 days Hospital stay of 10 days or more
n= 1800 n= 255
OR® 95% ClI° P-value OR® 95% Cl° P-value
ASA>2 1.97 1.04-3.73 0.04 2.60 1.02-6.64 0.04
Age 0.98 0.96-0.99 <0.01
Previously operated 1.74 1.13-2.69 0.01

in the back

? The same covariates were used as in table 3. ®Odds ratios for multivariate analyses ¢ Confidence interval

4 Discussion

4.1 Smokers vs non-smokers
The objectives of this study were to compare postoperative rate of infection among smokers

and non-smokers within 3 months after fusion surgery for degenerative disorders of the
lumbosacral spine, and to evaluate risk factors for SSI.

In our study the total rate of SSI three months after surgery was 5.9%, which is in line with
findings in recent literature (8, 12-15). There was no statistically significant difference (p=0.45)
in the rate of SSI between smokers (5.2%) and non-smokers (6.1%). This confirms our null-
hypothesis that there is no difference in the SSI rate between smokers and non-smokers, which
corresponds to a meta-analysis by Fei et al (33). A total of 33 persons were lacking information
regarding smoking status (1.3%). In the SSI group there were 2 (1.3%) that did not respond to
the question regarding smoking status, and 31 (1.3%) in the non-smoking group. It is therefore
unlikely that the non-respondents represent a selection bias, regarding smoking habits.
Something worth mentioning is that the non-smoking group at baseline were older, more obese
and had a higher ASA-grade. This finding might indicate that surgeons could accept more

comorbidity among the non-smokers.
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4.3 ASA grade
The risk of developing SSI doubled with an increased comorbidity (ASA grade >2). Probably

because systemic diseases make people more vulnerable for developing SSI. Previous case-
control studies have also found higher ASA grade to be an independent risk factor for SSI (46-
49), however a meta-analysis comprising of both cohorts and case-controls did not find this
association (33). When smoking, a patient is automatically put in ASA group 2, despites having
no systemic disease. This is due to an increased vulnerability for smokers, and higher risk of
perioperative complications (50). Smoking can also cause systemic diseases such as chronic
obstructive pulmonary disease (COPD) or heart disease which furthermore increases the ASA
grade for these patients. However, in our study we did not find higher ASA grade >2 to be more

frequent among smokers, but another study has (50).

4.4 Length of hospital stay
We found that longer duration of hospital stay was associated to postoperative SSI. Hospital

stay longer than 10 days almost doubled the risk for SSI (OR= 1.7). It might seem like a paradox
that by staying longer at the hospital, the chances of developing a SS| increases. However, there
are reasons for being retained more than 10 days at the hospital. It might be reasons like
complications, more intense postoperative pain, lack of mobilization, etc. All these factors
might increase the risk of SSI, and those who develop early SSI are likely to stay longer at the
hospital. The hospital population might be more vulnerable due to underlying health problems
and exposure to nosocomial infections. Obviously, staying long term at the hospital in a room
with other patients, can be unfortunate due to colonization of resistant hospital bacteria’s,
which makes an SSI more difficult to treat. The association between SSI and prolonged hospital
stay has been documented in a previous study (31). Hence, avoiding prolonged hospital
admissions could reduce SSI occurrence by complication avoidance, satisfactory postoperative
analgesia and early mobilization, as well as a good dialogue between patient and surgeon for

reassurance for an early return to home.
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4.5 Age

Age was found to be an independent risk factor for SSI. Surprisingly, increasing age was not
associated to increased risk of SSI. Among those with duration of hospital stay less than 10 days,
there was a weak association between lower age and SSI (OR=0.98, 95%Cl: 0.96-0.99, p<0.01).
However, we regard this finding as incidental, and difficult to understand from a clinical
perspective. Contrary to our findings, other studies have linked increasing age to be an

independent risk factor for SSI (20, 23, 51).

4.6 Previously operated in the back
When stratifying the data on days of hospital stay, we found previously operated in the back to

be an independent risk factor for the ones that stayed less than 10 days at the hospital. Reasons
for this finding might be that previous surgery forms poorly vascularized scar tissue,
complicating the surgery, thereby making the patient more susceptible for SSI. Difficulties with
access might lead to the choice of another surgical procedure than what is standard, some
approaches have in a previous study been found to increase the risk of SSI (47). The operation
might last longer, exposing the open wound for a longer period of time, which might increase

the risk of SSI.

4.7 Insignificant variables
In this study the vast majority (87.1%) of the operative procedures was supplemented by

instrumentation. Despites the fact that use of instrumentation was more frequent in the SSI
group, the difference between the two groups did not reach a level of significance (p=0.39):
Thus, adding instrumentation to the fusion did not seem to increase the risk of SSI.
Theoretically, instrumentation, representing a foreign body without blood supply, could be an
important risk factor for SSI, and the use of implants has been known to increase the infection
rates in previous studies (52, 53).

Surprisingly, diabetes was not found to be an independent risk factor of SSI. Despites we did not
find diabetes to be a significant risk factor for SSI, several other studies have (20, 21, 23, 31, 33).

Obesity has previously been addressed as a risk factor for developing SSI in spinal surgery (19,
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47, 54-56), however we did not find any association. Objections to this finding is that
information regarding BMI was missing in 114 patients, which might contribute to an
underestimation of obesity as a risk factor if several of the ones missing actually were obese and
had a SSI.

Duration of surgery reached the level of significance (p=0.07) to be included in the multivariate
analysis, but when adjusted for other variables it did not qualify as an independent risk factor.
Number of operated levels was not associated with increased risk of SSI (p=0.3).

A reason why these known risk factors did not reach significant level, might be that the
caregivers compensate for them, for instance by giving prolonged postoperative antibiotic

prophylaxis. Unfortunately, we have no data that can support this assumption.

4.8 Limitations
This study has several limitations. As with other register-based studies, loss to follow up is

higher than in limited and closely monitored clinical trials. In this study there were 1133 (30,8%)
participants that did not respond at 3 months follow-up.

A previous study based on the NORspine registry showed that the ones that did not respond to
the questionnaire in fact experienced less complications (57). SSI might therefore be
overestimated when reported by the patient. However, patient reported complications might
be more reliable as compared to complications reported by healthcare providers. A study by
Ohrn et al. showed that SSI in the SWEspine were underreported by health workers (58, 59). SSI
rates based upon postal mail responses from patients could in fact be less biased than those
obtained from the hospital setting. Moreover, most SSI occurs after discharge of the hospital,
which makes reporting by patients more reliable. Patients who forgot that they received
antibiotic treatment for SSI, could represent recall bias. Unfortunately, there is no gold standard

for how to collect data on postoperative SSI (58, 59).

Another limitation is that we do not have a microbiological diagnosis of SSI. A patient might be
treated with antibiotics in the primary care, and in many cases antibiotic treatment is
commenced before or without the microbiological sampling. Since diagnostic tests might be

false positive/and negative, and since some receive antibiotics without microbiological
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sampling, the true rate of SSl is difficult to assess. There might also be rare cases with a low
virulent SSI that may develop after 3 months follow up. We do not have data on doses, duration
or type of prophylactic antibiotic treatment used. However, a unpublished cross-sectional

NORspine survey from 2010, showed that 85% of hospitals used intravenous Cephalothin (34).

No information regarding the daily amount of tobacco consumption among smokers were
available and we had no data on the use of other tobacco products (e.g snuff). It was not
possible to assess a dose-response relationship between smoking and risk of SSI.

Finally, there might obviously be other unobserved confounding factors, not accounted for in

our study, that might influence the rate of surgical site infections.

An advantage of this study is its high external validity, since the data has been collected in daily
clinical practice of multiple surgical units. Another strength is its design as a cohort study, which
is the ideal study to evaluate risk factors. This study comprises a total of 2546 participants,
which is by far larger than previous studies, apart from systematic reviews. No funding was

received for the conduct of this study.

5 Conclusion
We found no increased risk for SSI among smokers. Patients with more comorbidity (ASA

grade >2), those at risk for longer hospital stay and those previously operated with low back
surgery should be informed that they are at higher risk of SSI. Attempts to avoid unnecessary
prolonged hospital admissions could reduce SSI. Smoking cessation may however reduce
cardiovascular comorbidity and thereby reduce the risk of SSI and other complications. This

study highlights the importance of perioperative risk assessment.
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Tables

SSI

ASA>2

Duration

operation(DO)

Previous

backsurgery (PS)

Emergency
surgery (E)

Days of

hospitalstay(DHS)

Age

Obestity

Education

Smoking

Figures

SSI

0.046
(p=0.02)
0.036
(p=0.07)

0.039
(p=
0.05)
0.038
(p=0.06)

0.109
(p=0.00)

-0.04
(p=0.06)
0.021
(p=0.30)
0.009
(p=0.64)
-0.01
(p=0.45)

ASA>2
0.046
(p=0.02)

0.060
(p=0.00)

0.09
(p=0.00)

0.01
(p=0.44)

0.124
(p=0.00)

0.288
(p=0.00)
0.064
(p=0.00)
-0.049
(p=0.01)
-0.01
(p=0.45)

DO
0.036
(p=0.07)

0.06
(p=0.03)
1

0.093
(p=0.00)

-0.024
(p=0.23)

0.300
(p=0.00)

0.017
(p=0.40)
0.084
(p=0.00)
-0.028
p=(0.16)
-0.010
(p=0.61)

PS
0.039
(p=
0.05)
0.09
(p=0.00)
0.093
(p=0.00)

-0.003
(p=0.89)

0.084
(0.00)

0.049
(p=0.01)
0.062
(p=0.00)
-0-047
(p=0.02)
0.023
(p=0.26)

Figure 2: distribution of days of hospital stay
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0.288 0.064
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0.017 0.084
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Appendix

1. Patients questionnaire baseline

2. Patients questionnaire follow-up

3. Surgeons questionnaire

4. Approval from Research ethics committee (REC)

5. Summary of GRADE evaluation

“Risk factors for postoperative spinal wound infections after spinal decompression
and fusion surgeries”

“Risk factors for surgical site infections among 1,772 patients operated on for lumbar
disc herniation”

“Does daily tobacco smoking affect outcomes after microdecompression for
degenerative central lumbar spinal stenosis?”

“Risk factors for surgical site infection following orthopaedic spinal operations”
“Effects of diabetes and smoking on lumbar spinal surgery outcomes”



1. Patients questionnaire baseline

Nasjonalt
Kvalitetsregister
for Ryggkirurgl

: :

\erativ rygg

Pasientdata (Barkocde) Formilet med dette sperreskjernaet er & gi leger, sykepleiere
og fsioterapeuter bedre forstielse av ryggpasienters plager
Nawvn og gi dem muligheter til 3 vurdere effekter av behandling. Din
utfylling av skjernaet vil og vaere til stor nytte for & kunne gi et
Fadselsne. (11 stfed | | | || | || | | || | | | best mullg behandlingstilbud til ryggpasienter i fremtiden.
Adresse Sperreskjemnaet har fire deler. Forste del ormhandler ulike sider
ved din utdanning og familie samt dine smerter og plager.
De neste delene bestdr av tre ulike sett sparsmadl for maling av
din ndvaerende helse. Det ferste av disse (kalt Oswestry-skdre)
E-post maler hwerdan rygaplagene pvirker dine dagligdagse gjeremdl.
) Det andre (kalt EQ-50) mdler din helserelaterte livskvalitet,
iakleisliainsens Den siste delen er en skala der du skal merke av hvor god eller
Mobil | | | | | || || | | darlig din helsetilstand er.
{For bruk ved etterkantroll

Dato for utflling | ” " | | | Famnilie og barm
ey Maned " 1.Sivilstatus (sett kun ettkryss) [ Gift

Royker du? ] [ e [ samboends

I: Enslig

Heyde o vekt

Hayde |_|’|_||_ {rm) Wkt |_|_||_ ] 2. Hwor mange barn har du? I:I:I

Utdanning ogyrke | Mosmal |

1. Hva er din heyeste fullferte utdanning? (Sett kun ett kryss) | | [ ] Norsk
[ ] Grunnskole 7-10 &, framhaldsskole eller folkehoyskole [ ] samsk
mis

|_| Annet, angi hvilket

I:‘ Yrkesfaglig videregdende skole, yrkesskole eller realskole

|:| Allmennfaglig videregdende skole eller gymnas
| | Heyskole eller universitet (mindre enn 4 dr)

|_| Heyskole eller universitet (4 r eller mer)

whaL A ML i, PSR - 1301 1F




Hvor sterke smerter har du hatt siste uke?

V] 1 2 3 4 5
Imgen smerter

V] 1 2 3 4 5

I srmerter

Hwordan vil du gradera smertenea du har hatt | ryga/hofte | lepet av den siste uken? Sett ring rundrt eit tall

] 7 B 9 10
54 vondt som det gdran d ha

Hvordan vil du gradera de smertene du har hatt | benet (ett eller begge) | lepet av den siste uken? Sett ring rundt ett tall.

] 7 B 9 10
54 wondt som det gdr an & ha

Funksjonsscore (Oswestry)

Disse spersmalene er utarbeidet for & gi oss informasjon om
hwordan dine smerter har pdvirket dine muligheter til & klare
dagliglivet ditt. Veer snill & besvare sparsmdlene ved & sette
kryss (kun ett kryss for hvert avsnitt) | de rutene som passer
best for deg.

1. Smerte
|_| Jeg har ingen smerter for ayveblikket

| | Smertene er veldig svake for eyeblikket

|_| Smertene er moderate for eyeblikket

|_| Smertene er ternmelig sterke for ayeblikket

|:| Smertene er veldig sterke for ayeblikket

|:| Smertene er de verste jeg kan tenke meg for ayeblikket
2. Personlig stell

|—| Jeg kan stelle meg selv pd vanlig mate uten at det
fordrsaker ekstra smerter

[]
[

|:| Jeg trenger hjelp hver dag til det meste av eget stell

L

3. Alefte
|_| Jeg kan lefte tunge ting uten & f mer smerter

Jeg kan stelle meg selv pd vanlig mate, men det er
veldig smertefull

Det er smertefullt 4 stelle seq selv, og jeg gjer det
langsomt og forsiktig

Jeg trenger noe hjelp, men klarer det meste av mitt
personlige stell

Jeg kler ikke pd meg, har vanskeligheter med & vaske
meg og holder sengen

|:| Jeg kan lefte tunge ting, men fr mer smerter

Smertene hindrer meg i & lafte tunge ting opp fra gulvet,
men jeg greier det hvis det som skal leftes er gunstig
plassert, for eksempel pd et bord

I:' Smertene hindrer meg i & lafte tunge ting, men jeg klarer
lette og middels tunge ting, hvis det er gunstig plassert

|:| Jeg kan bare lafte noe som er veldig lett
|_| Jeg kan ikke lafte eller baere noe i det hele tatt

4 Agh
|:| Srmerter hindrer meg ikke i 3 gd i det hele tatt

|:| Smerter hindrer meg i 4 gd mer enn 1% km
|:| Smerter hindrer meg i 4 gd mer enn % km
|:| Smerter hindrer meg i 4 gd mer enn 100 m

|_| Jeg kan bare gd med stokk eller krykker

L

Jeg ligger for det meste i sengen, og jeg ma krabbe til
toalettet

5. Asitte
|_| Jeg kan sitte sd lenge jeg vil i en hvilken som helst stol
|:| Jeg kan sitte sd lenge jeg vil | min favorittstol
|:| Srmerter hindrer meg i 4 sitte | mer enn en time
|:| Srmerter hindrer meg i 4 sitte | mer enn en haly time
|:| Smerter hindrer meqg i 4 sitte | mer enn ti minutter

|_| Smerter hindrer meg i 4 sitte | det hele tatt

6. Astd

| | Jeg kan std sa lenge jeg vil uten & f3 mer smerter
|_| Jeg kan std sa lenge jeg vil, men fir mer smerter
|:| Srmerter hindrer meg i 4 std i mer enn en time:

|:| Smerter hindrer meg i 4 std | mer enn en haly time
|:| Smerter hindrer meg i d std | mer enn G minutter

|:| Smerter hindrer meg i 4 sta i det hele tatt




7. Asove

|:| Sewvnen min forstyrres aldri av smerter

|:| Sewvnen min forstyrres av og til av smerter

P& grunn av smerter far jeg mindre enn seks timers
sa8vn

|_| P& grunn av smerter fir jeg mindre enn fire timers sevn
|_| P& grunn av smerter fir jeg mindre enn to timers savn

|_| Smerter hindrer all savn

B, Seksualliv
I:' Seksuallivet mitt er normalt og forarsaker ikke mer
smerter

Seksuallivet mitt er normalt, men fordrsaker noe mer
srrerter

|:| Seksuallivet mitt er normalt, men svaert smertefullt
Seksuallivet mitt er svaert begrenset av smerter
Seksuallivet mitt er nesten borte pd grunn av smerter

|_| Smerter forhindrer alt seksualliv

8, Sesialt liv (omgang med venner og kjente)

|:| Det sosiale livet mitt er normalt og fordrsaker ikke mer
smerter

I:' Det sesiale livet mitt er normalt, men aker graden av
smerter

Smerter har ingen betydelig innvirkning pa mitt sosiale
live, bortsett fra at de begrenser mine mer fysisk aktive
sidler, som sport osv.

|_| Smerter har begrenset mitt sosiale liv, og jeg gar ikke sa
ofte ut

|_| Smerter har begrenset mitt sosiale liv til hjermmet

|_| P& grunn av smerter har jeg ikke noe sosialt liv

10. A reise

|:| Jeg kan reise hvor som helst uten smerter
|:| Jeg kan reise hvor som helst, men det gir mer smerter
|:| Smertene er ille, men jeg klarer reiser pa to timer

|:| Smerter begrenser meg til korte reiser pd under en time

|_| Smerter begrenser meg til korte, nedvendige reiser pd
under 30 minutter

| | Smerter forhindrer meg fra A reise, unntatt for & 3
behandling

Beskrivelse av helsetilstand (EQ-50)

Vis hvilke utsagn som passer best pd din helsetilstand i
dag ved & sette kun ett kryss i en av rutene for hvert punkt
nedenfor.

1. Gange
|_| Jeqg har ingen problermer med a ga omkring

|_| Jeg har litt problemer med & ga omkring

|:| Jeg er sengeliggende

2. Personlig stell
|_| Jeg har ingen problermer med personlig stell

|:| Jeg har litt problemer med & vaske meg eller kle meg

|:| Jeg er ute av stand til & vaske meg eller kle meg

3. Vanlige gj@rermdl rew shec, e s, tamie sier friss sk

|:| Jeg har ingen problemer med & utfare mine vanlige
gjererndl

I:' Jeg har litt problemer med & utfere mine vanlige
gjerermdl

|:| Jeg er ute av stand til 3 utfere mine vanlige gjeremal

4, Smerte og ubehag
|_| Jeq har hverken smerte eller ubehag

|:| Jeg har moderat smerte eller ubehag

|:| Jeg har sterk smerte eller ubehag

5. Angst og depresjon
|_| Jeq er hverken engstelig eller deprimert

|:| Jeg er noe engstelig eller deprimert

|_| Jeg er swaert engstelig eller deprimert

Smertestillende medisiner

Bruker du smertestillende medisiner pa grunn av dine
rygyg- ogleller beinsmerter?

[]a [ ] mei
Huis du har svart ja: Hvor ofte bruker du smertestillende
miedisiner? (Sett kun ett kryss)

|_| Sjeldnere enn hver maned
|_| Hver maned

|_| Hver uke
|:| Daglig

|:| Flere ganger daglig




Helsetilstand

For at du skal kunne vise oss hvor god eller darlig din
helsetilstand er, har vi laget en skala [nesten som et termo-
meter), hvor den beste helsetilstanden du kan tenke deg er
markert med 100 og den darigste med 0.
Vi ber om at du viser din helsetilstand ved a trekke ei linje fra
boksen nedenfor til det punkt pd skalaen som passer best
rrved din helsetilstand.
Bt teriknligs
heldistilstand
100
[0
B0
70
50
Maveerende
helsetilstand 50
40
30
20
10
a
Werit benkelos
elsetilstand

Symptormvarighet

Warighet av ndvazrende rygg-/hoftesmerter(sett kun ett kryss):
Jeg har ingen rygg-hoftesmerter

|:| Mindre enn 3 maneder
|:| 3 til 12 méneder

[] 1ulzar

|:| Mer enn 2 &r

Varighet av ndvazrende utstrilende smerter:
|:| Jeg har ingen utstrdlende smerter

|:| Mindre enn 3 maneder

|_| 3 til 12 madneder

| 1eilzar

| | Mer enin 2 &r

rehabitring paa oksele pager LI L] wken
|_| | arbeid [ ] Aktivt sykemeldt
|:| Hijemmeveerende, sienee : Delvis sykemeldt
|:| Student/skoleelev e B sykemeldt

|:| Alderspensjonist Attfaring/rehabilitering

[l

evt .

[[] Arbeidsledig
[[] sykemeldt

Ufaretrygdet

- % uferetrygdet

Har du sakt om ufaretrygd?

[Sett kun ett kryss)
[]sa
[] mei
|:| Planlegger & sake

|:| Er allerede innvilget

Har du sakt om erstatning fra forsikringsselskap eller folket-
rygden (eventuelt yrkesskadeerstatning)?

[Sett kun ett kryss)
[] e
[] mei
|:| Planlegger & sake

|:| Er allerede innvilget

<




2. Patients questionnaire follow-up

. Pas. id .

SKJEMA B1

Wasjonalt Kvalitetsregister for Ryggkirurgi

MNasjonalt - .
Kvalitetsreaister Senter for Klinisk Dokumentasjon
9 og Evaluering - Helse Nord RHF

for Ryggkirurgi

atl E-post: ryggregisteret@unn.ne
Hjemmeside: waw. ryggregisteret.no

Sperreskjema for pasienter 3 méaneder etter ryggoperasjon

Formalet med dette sparreskjemaet er & gi leger, sykepleiere og fysicterapeuter bedre forstielse av ryggpasienters
plager og & vurdere effekter av behandling. Din utfylling av skjemaet vil vare til stor nytte for & kunne gi et best mulig
behandlingstilbud til ryggpasienter i fremtiden.

Sparreskjernaet har fem deler. Ferste del omhandler dine smerter og plager. De neste delene bestar av tre ulike sett
sporsmél for miling av din ndvarende helse. Det farste av disse (kalt Oswestry-skare) méler hvordan ryggplagene
pavirker dine dagligdagse gjeremal. Det andre (kalt EQ-50) maler din helserelzterte livskvalitet, mens den neste eren
skala der du skal merke av hver god eller darlig din helsetilstand er.

Vi ansker cgsd informasjon om eventuelle komplikasjoner som kan knyttes til inngrepet, samt trygd- og arbeidsstatus.

Dato for utflling

Dag Mined Ar

Hvillan nytte mener du at du har hatt av operasjon? Hvor forneryd er du med behandlingen du har fitt pd
sykehuset?

(Sett kun ett kryss)

(Sett kur et kryss)

[] Fornayd
D Litt fornayd

[ Hverken fornayd eller misfornayd

[ jeg er helt bra

Il Jeg er mye bedre

] Jeg er litt bedre

O Ingen forandring
[] vit misformayd

Il Jeg er litt verre
D Wisforneyd

D Jeg er mye verre

] Jeg erverre enn noen gang far

Hvor sterke smerter har du hatt siste uke?

Hvordan vil du gradere smertene du har hatt i rygg/hofte i lapet av den siste uken? Sett kryss ved ett tall.
3 4 5 ] 7 B 9

O o oooo0oodadadoadgd

Ingen smerter 54 vondt som det giran 4 ha

Hvordan vil |:|u gradere smerhere du har hatt i | benet n,’ett eller begge] i lopet a'.l den siste uken'-' Sett kryss ved ett tall.
G

I:II:II:IEIEIEII:II:II:II:IEI

Ingen smerter 54 vondt som det garan & ha
14472

| md W

Vi




. Funksjonsscare [Oswestry] Pas. id

Disse sparsmilene er utarbeidet for 4 gi oss informasjon
om hvordan dine smerter har pavirket dine muligheter til 4
klare dagliglivet ditt. Vaer s& snill & besvare spersmélene ved
4 sette kryss (#u7 eft kryss for bvert avsnitt) i de rutene som
passer best for deg.

5. A sitte

1. Smerte

[[] jeg har ingen smerter for ayeblikket

[ smertene er veldig svake for ayeblikket

[] smertene er moderate for ayeblikket

D Smertene er temmelig sterke for oyeblikket

D Smertene er veldig sterke for ayeblikket

[] smertene er det verste jeg kan tenke meg for ayeblikket

[ Jeg kan sitte sa lenge jeg vil i en hyilken som helst stol
[[] jeg kan sitee s lenge jeg vil i min faverittstol

[ smerter hindrer meg i4 sitbe mer enn en time

[] smerter hindrer meg i 4 sitte mer enn en haly time
[[] smerter hindrer meg i 4 sitte mer enn ti minutter

[ smerter hindrer meg i & sitte i det hele tatt

2. Personlig stell

6 Astd

O Jeg kan stelle meg selv pa valig mite uten at det
fordrsaker ekstra smerter

D sz kan stelle ng selv pd vanlig mate, men det er
dig smertefullt

D Det er smertefullt 4 stelle seg selv, og | jor det
E BI85 B
langsomt of forsiktig

D Jeg trenger noe hjelp, men klzrer det meste av mitt
personlige stell

[ jeg trenger hjelp hver dag til det meste av eget stell

[ Jeg Mer ikke p& meg, har vanskeligheter med & vaske
meg og holder sengen

O Jeg kan sta =4 lenge jeg vil uten & fa mer smerter
[ jeg kan sta sa lenge jeg vil, men far mer smerter

[[] smerter hindrer meg i 4 sta mer enn en time

[ smerter hindrer meg i 4 std mer enn en halv time
[] smerter hindrer meg i 4 st& mer enn ti minutter

[[] smerter hindrer meg i & st& i det hele tatt

3. Alofte

7. Asove

[ Jeg kan lafte tunge ting uten & f& mer smerter
O Jeg kan lafte tunge ting, men fir smerter

Smertene hindrer meg i & lofte tunge ting opp fra gulvet,

| hind g i & lofte tunge ting fra gul
men jeg greier det vis det som skal laftes er gunstig
plassert, for eksempel pd et bord

Smertene hindrer meg i & lafte tunge ting, men jeg klarer
lette og middels tunge ting, hvis det er gunstig plassert

[ Jeg kan bare lefte noe som er veldig lett

N Jeg kan ikke lafte eller bare noe i det hele tatt

[[] sevnen min forstyrres aldri av smerter

D Sevnen min forstyrres av og til av smerter

[] Pa grunn aw smerter far jeg mindre enn seks timers sevn
[[] P grunn av smerter far jeg mindre en fire timers savn
D P4 grunn av smerter fir jeg mindre enn to timers sawn

] smerter hindre zll sevn

8. Seksualliv

4 Ag

[[] smerter hindrer meg ikke i 4 g4 i det hele tatt
[[] smerter hindrer meg i & g& mer enn 1 % km
[ smerter hindrer meg i & ga mer enn % km
[ smeter hindrer meg i & g& mer enn 100 M
[[11eg kan bare gi med stokk eller krykker

[ Jeg ligger for det meste i sengen, of jeg ma krabbe til
toalettet

[ Seksuallivet mitt er normalt og fordrsaker ikke mer
smerter

[ seksuallivet mitt er nermalt, men forérsaker noe mer
smerter
[[] seksuallivet mitt er normalt, men svart smertefult

[ seksuzllivet mitt er svart begrenset av smerter

[ seksuallivet mitt er nesten borte p2 grunn av smerter

D Smerter forhindrer alt seksualliv 14472
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. 9. Sosialt liv [omgang med venner og kjente) Pas. id .

[ pet sosiale livet mitt er nermalt op fordrsaker ikke mer
smerter

4. Smerte og ubehag

har hverke rte eller ubeh
[[] Det sosiale livet mitt er normalt, men gker graden av [ g har hverken smerte efler ubehag

e
Emerer [[] jeg har moderat smerte eller ubehag

[ smerter har in gen betydelig innvirkning p& mitt sosiale [ Jeg har sterk smerte eller ubehag

liv, bortsett fra at de begrenser mine mer fysiske

aktive sider, som sport asv. 5. Angst og depresjon
[ smerter har begrenset mitt sosiale v, og jeg gir ikke

s4 ofte ut [[] jeg er hverken engstelig eller deprimer:
[[] smerter har begrenset mitt sosiale liv til hjemmet [[] jeg er noe engstelig eller deprimert

[] jeg er sveert engstelig eller deprimert
[[] Pa grunn av smerter har jeg ikke noe sosialt liv

Smartestillende medisiner

10. A reise

Bruker du smertestillende medisiner p& grunn av dine
D Jeg kan reise hvor som helst uten smerter ryge- og/eller beinsmerter?

Oir e

Hvis du har svart ja: Hvor ofte bruker du
smertestillende medisiner? (Sett £ur et kryss)
[ smertene erille, men jeg klzrer reiser pd to timer D Sieldrere enn hner mined

[] jeg kan reise hvor som helst, men det gir mer smerter

D Smerter begrenser meg til korte reiser p& under en time ] Hver maned

[[] smerter begrenser meg til korte, nedvendige reiser pi [ Hver uke
under 30 minutter O Daglig
[ smerter forhindrer meg fra & reise, unntatt for & f3
behandling [ Flere ganger daglig
—
Wiz hwilke utsagn som passer best pa din 1 arbeid [ aktiv sykemeldt

helsetilstand | dag ved & sette fum et kryss [ en av

rutene far hvert punkt nedenfor. ] Hiemmevarende (wamey [] Delvis sykemeld:

1. Gange
D Jeg har ingen problemer med 4 g4 omkring D Stuclent/skoleeley B splmeldt
] Jeg har litt problemer med & g8 omkring D Alderspensjonist D Attfaring/rehabilitering
N Jeg er sengeliggende D Arbedisledig D Ufaretrypdet

2 Peronliy el [ sykemeldt aevt. % ufaretrygdet

] Jeg har ingen preblemer med persenlig stell

[ Jeg har litt problemer med & vaske meg eller ke meg

[ Jeg er ute av stand til & vaske meg eller kle meg

3. Vanlige giaremal

[ )eg har ingen preblemer med & utfare mine vanlige
gieremal

D Jeg har litt problemer med & utfare mine vanlige
gieremal 14472

. [ Jeg er ute av stand til & utfare mine vanlige gjaremal
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For at du skal kunne vise oss hvor god eller darlig din
helsetilstand er, har vi laget en skala [nesten som et
termometer], hvor den beste helsetilstanden du kan
tenke deg er markert med 100 of den dérligste med o.

M &vaerende
helsetilstand

Vi ber om at du viser din helsetilstand ved 4 trekke ei
linje fra boksen nedenfor til det punkt p& skalaen som
passer best med din helsetilstand.

Best tenkelige
helsetilstand

B0

100

=(%0

=70

el

=0

40

an

20

L]

Verst tenkelige
helsetilstand

Friskmeldt? (tilbake i arbaid, helt eller delvis)

Hvis ja, angi dato

Dag Maned Ar

Varighet av sykemelding etter
Operasjon

{uker)

Komplikasjoner til inngrepet? (Sett evt. flere kryss)

D Oppsto det uventet bladning som medfarte blod-
overfering eller ny operasjon?

D Ble du behandlet med antibiotika for
en urinveisinfeksjen i lapet av de nermeste 4 ukene
etter operasjonen?

[] Ble du behandlet med antibiatika for en
lungebetennelse i lapet av de narmeste 4 ukene
etter operasjonen?

[J Har du i lapet av 3 maneder etter cperasjanen,
fatt diagnosen “dyp vene trombeose” (blodpropp i
benet) og vart behandlet for dette?

[] Har du i lepet av 3 maneder etter cperasjonen, fitt
diagnosen lungeemboli {blodpropp i lungen) og blitt
behandlet for dette?

[[] 8le du behandlet med zntibiatika for en overfladisk
infeksjon i operasjonssiret i lepet av de farste 4
ukene etter operasjonen?

[C] Har du blitt eller blir du behandlet i over & uker
med antibiotika for dyp infeksjon i operasjonsséret?

D Har du opplevd nytilkommet svakhet/lammelse
i fot eller ben som kan tilskrives operasjonen?

D Har du som falge av operasjonen utviklet problemer
med ufrivillig vannlating eller avfaring?

Har du sekt om uferetrygd?

= (Sett kur ett kryss)

[ nei
[] Planlegger & sake

[ erallerede innvilget

Har du selt om erstatning fra forsikringsselskap eller
folketrygden (evantuelt yrkesskadeerstatning)?

= [Sett &un ot kryss)

[ wei

[] Flanlegger & seke

14472
[ er allerede innvilget
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3. Surgeons questionnaire

SEUEMA 2A:

SYKEPLEIER/LEGEOPPLYSNINGER PREOFERATIVT

[Fylles ut av lege samitldig med cperasjonsbeskrivelsen

og suppleres evi. ved utstrivelse eller ved Innrapportering)

Registreringsskjema for pasienter
som opereres i ryggen

Operasjonsdato |:|:| |:||: D:'

M fyfles ut) Dag Maned  Ar

Dato for utfylling |:|:| |:||: D:'
Dag Mined  Ar

Mawn

Facsetsnr. (11 siffer) | | | [ ]I 101

Tidligere ryggoperert?
[J sz samme nivd [ Ja, annetnivd [ Mal

- Paslenten har vaert operert :|:| ganger tidligere | L5-kolumna

Andre relevante sykdommer, skader eller plager
L el
Ja, spesifiser;
[ Reumatoid artrit
[ Mb. Bechterew
[ Annen reumatisk sykdarm
LI Hofte- eller kneartrose
[] epresjon / Angst
0 Kroniske smerter | muskel-
skjelettsystemet
[ Kronisk nevrologisk sykdom _] Diabetes Mellitus
[T Cerebrovaskulaer sykdom | Annen endokrin sykdam

_] Hjerte eller karsykdam
_1 Vaskular Claudicatio
"1 Kronisk lungesykdom
| Krefesykdom
_] Osteoporose

:| Hypertensjon

Annet, spesifiser

Radiologisk vurdering (Sett evntuelt flere kryss)

1. Undersakelse

LlcT _| Diagnostisk blokade

] me | Rantgen Ls-columna

[ radikulografi ] Med fleksjon/ekstensjon
[ biskograf

2. Funn

[ Mormal 1 istmisk spondylolistese

[ skiveprolaps "1 Degenerativ spondylolistese

_] Degenerativ skoliose
] Synavial syste
_ Pseudomeningocele

[ sentral spinalstenose
[ Lateral spinalstenose
LI Foraminal stenose

[ begenerativ ryga/skivedegenerasjon

1 Annet, spesifiser

Masjonalt
Kvalitetsreqister

for Ryggkirurgi

Deganeratly regq

|

E-post: ryggreglsteret@unn.no
Hjemmaside: www.ryggreglsteret.no

1108 - Versjon 2

Operasjonsindikasjon (Sett evntuelt flere kryss)

[ smerter [T Rygg-fhoftesmerter
[T Bensmerter
C Begge deler

[ Parese, Grad (0-5); —...... Se eventuelt rettledning

[ cauda equina syndrom
[ Annet, spesifiser

Vied tidlig reoperasjon (innen 90 dager), Arsak: (Kun ett kryss)

[ Recidiv prolaps [ owverfladisk infeksjon

. Postoperativ
[ purarift L spondylolisthese
[ Hematom Lazning/feilplassering av
osteosyntesemateriale
[ Dyp infeksjon

[ annet, spesifiser

Operasjonskategori
Cetektv [ @yebiikielig hjelp [ % eyebliskelig hjelo

Dagkirurgi {ingen dagnopphold pd avdelingen)
L lia I hel

ASA-klassifisering
Ingen arganisk, fysiologisk, biokjemisk eller psykisk

[J 1 forstyrrelse. Den aktuelle lidelsen er lokalisert og gir
ikke generelle systemforstyrmelser

O Maoderat sykdom eller forstyrrelse som ikke fordrsaker
funksjonelle begrensninger

Llm Alvarlig sykdom eller forstyrrelse som gir definerte
funksjonelle begrensninger
Livstruende organisk sykdom som ikke behever

v & vaere knyttet til den aktuelle kirurgiske lidelse
eller som ikke bedres ved det planlagre kirurgiske
inngrepet

Ov Deende pasient som ikke forventes d averleve 24

timer uten kirurgi




| Har operateren brukt mikroskop eller lupebriller? |
& [Hel

| Prolapsekstirpasjon? |
(] Mei
Ll Ja. med termming av skive (diskektomi)

[ Ia, uten tamming av skive

Kirurgisk dekompresjon

[] Dekompresjan [ unilateral
med bevaring av || Bilateral med unilateral tilgang
midtlinjestrukturer

[ silateral med bilateral tilgang

|

[ Laminektomi

[ unilateral
LI Bilateral

| [ Fasettektomii ett eller flere nivier

Andre operasjonsmetoder

[ Endoskopi

[ Mminimal invasiv prosedyre
(tube kirurgi)

[ Ekspanderende interspinast
implantat

[ Mukleus implantat

[ Mukleutomi

L Kjemonukleolyse

(|
(|

Fjerning avekspanderende
interspinest implantat

Revisjon av
osteosyntesematerialet
Fjerning av

[ skiveprotese osteosyntesemateriale

Annet, spesifiser

Tilgang:

[ midtlinje

LI Lateral tilgang (Wiltze)
|:| Fremre

Ved fusjonskirurgi (Sett eventuelt flere kryss)

[ Posterolateral fusjon [ Instrumentell

[ Bengraft
|I:| ALIE [ Bur(cage)

[ Benblokk i skiversm
[ puF [ Buricage)

[C Kun benblokk
| Tue [ Bur cage)

[ Kun benblokk
Annet, spesifiser

Type bengraft
[ Autograft
[ Bensubstitutt
[ Bank-ben

Operert niva og side (Sett eventuelt flere kryss)

[ Lz [ Ha ] e
[ Lzea [ Ha ] ve
[T Lavs [T Ha 1 el
LI L5 [ Ha _| va
Annet, spesifiser

Antibiotikaprofylakse

i [] el

L] L] el
Knivtid (hud til hud)

[0 [0 tememin
|_|_| |_|_| (timer/min)
[D [D (tirmer/min)

Opr. start

Opr. slutt

Ewt. samilet knivtid (kalkuleres
atuomatisk).

Peroperative komplikasjoner:

| Dwrarft/liquarlekas)e

[ Merverstskade

[] operert pa fiell nivisside

[1 Fell plassering av Implantat

L Transfusjonskrevend e peroperativ bladning
| Respiratoriske komalikasjoner

[ Kardievaskulaene kemplikasjone

[ anafylaktisk reaksjon

LI anre, spesifiser

Oppgi inntil to operasjonskoder som best beskriver inngrepet
[MCSP):

LT
COIaC

Fylles ut ved endt oppholdutskrivelse

Antall liggedsgn i forbindelse med inngrepet

[dager)

Ved dedsfall under oppholdet, oppgi drsak (Kun ett kryss)

[ cardiogen drsak

[ Lumgeembali

[T Preumoni

LI Annen infeksjon

[ anafylaksi

[ cerebrovaskulzer drsak
O Bladning

LI Annet, spesifiser
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4. Approval from Research ethics committee (REC)

b: REGIOMALE KOMITEER FOR WMEDISINIK 0G HELSERAGLIG FORSENINGSETINK

Ragion: Snksbiahandlar: Taladoe: Wikr daba: VAr ralaransa:
Deres data: Deres referanse:
OE.OE.2D17

Wiir reforanse mil cppgis ved alle hamvendelser

Nevrokinurgisk avd

2017/1648 Er reyking assosiert til postoperativ sirinfeksjon etter avstivningsoperasjon for
degenerative tilstander i korsryggen

Forskningsansvarlig: UiT - Norges arktiske universitet
Prosikilcder: I

Seknaden er behandlet av Regional komité for medisinsk og helsefaglig forskningsetikk (REK nord) ved
sckretariatsleder, pa fullmakt gitt av komiteen med hjemmel i forskningsetikkforskriften § 10 annet ledd.

Prosjektleders prosjektomtale

Det er uklart om rovking er assosiert 1l postoperativ sdrinfeksjon etter rygghkirurgi. Studien tar sikte pd 4
besvare dette sporsmdlet. Kohoristudie, basert pd dara fra Nasjonalt kvalitetsregister for rvgekivurgi. Data
fra flere tusen ryggopererte vil bli analvsert ved bruk av multivariansanalyser. Eksposisjon (primer
risikafakior) er rgvking, og sammenhengen mellom denne variabelen og pasientrapportert sdrinfeksjon
{jainei) tre mdneder enter operasjon, vil bli justert for potensielt konfunderende faktorer (andre forhold som
kan veere av bervdning for sdrinfeksfon: bruk av antibiotika,demografi, livsstil, svmpromvarighet og
komorbiditer)

Om prosjektet

Det beskrives 1 spknaden at «Det er uklart om rgyking er assosiert til postoperativ sérinfeksjon etter
rygekirurgi. Studien tar sikte pd & besvare dette spersmilet. Kohortstudie, basert pd data fra Nasjonalt
kvalitetsregister for rvggkirurgi. Data fra flere tusen ryvggopererte vil bli analysert ved bruk av
multivariansanalyser. Eksposisjon (primeer risikofaktor) er rpyking, og sammenhengen mellom denne
variabelen og pasientrapportert sdrinfeksjon (ja/nei) tre mineder etter operasjon, vil bli justert for potensielt
konfunderende faktorer (andre forhold som kan vare av betydning for sirinfeksjon: bruk av

antibiotika demografi, livsstil, symptomvarighet og komaorbiditet)

Data som skal samles inn er data pd demografl, livsstilsfaktorer, yrkesdeltakelse, trygdestatus,
pasientrapporterte utfallsmil, legeopplysninger: diagnose, behandling, komaorbiditet

Vurdering av om de avgitte samtykkene er dekkende for denne studien.

Det fremgir av det avgitte samtykket at «Forskere vil kunne bruke registeret til 4 evaluere blant annet hva
som har betydning for gode eller dirlige operasjonsresultat, hvilken betydning behandlingen har i relasjon til
trygde-, og sosialmedisinske forhold og i forhold til helsepkonomi.»

REK har vurdert at dette er dekkende for det som skal gjeres 1 den omsgkte studien.
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Vedtak
Med hjemmel § helseforskningsloven § 2 og 10 godkjennes prosjekiet.

Sluttmelding og spknad om prosjektendring

Prosjektleder skal sende sluttmelding til REK nord pé eget skjema senest 16.12.2018, jf. hfl. §

12, Prosjektleder skal sende spknad om prosjektendring til REK nord dersom det skal gjgres vesentlige
endringer i forhold til de opplysninger som er gitt i seknaden, jf. hil. § 11.

Klapeadgang

Du kan klage pa komiteens vedtak, jf. forvaltningsloven § 28 flg. Klagen sendes til REK nord. Klagefristen
er tre uker fra du mottar dette brevet. Dersom vedtaket opprettheldes av REK nord, sendes klagen videre til
Den nasjonale forskningsetiske komité for medisin og helsefag for endelig vurdering.

Med vennlig hilsen

Sekretariatsleder

seniorriddgiver

Kopi til: [N



5. Summary of grade evaluation

i i i o . i Grade: Moderate & & &
Referanse: Habiba S, Nygaard OP, Brox JI, Hellum C, Austevoll IM, Solberg TK. Risk factors for surgical site infections among 1,772 patients operated Documentation: I
on for lumbar disc herniation: a multicentre observational registry-based study. Acta Neurochir (Wien). 2017;159(6):1113-8. Tt s C
Aim of study Methods and materials Results Discussion/comments
To evaluaie risk Study design: prospective A cohort of 1,772 consecutive patients. Three months after surgery, 2.3% had developed a SSI.  ([Comparable groups at baseline? Yes, but
: Independent risk factors for S8I were found to be: No prophylactic antibiotics (PAT) and lon lhigher rate of cbese among the SSI group.
factors for SSTafler | cohorte. Register based P . propy 5 ( ) s .. |[Recruited from the same population/sample
less invasive lumbar | observational study duration of surgery. Among 1,294 (73.0%) who received PAT, 22 (1.7%) had S5I compared with laroup? Yes, NORspine
disc surgery and the | Inclusion: 18 (4.0%) of the patients who did not receive PAT (p = 0.005). [Were the exposed individuals representative
jon?
. s of “L. disc herniation 1 level ) . ) ) for a deﬁ.neg sample population? Yes
- - * Included in NORspi No PAT increased the risk of SSI with 5.3 times (OR = 5.3, 95% CI = 2.2-12.7, p=< 0.001). Prospective? Yes
g cluded in ine iti
Exclusion: ? Number needed to have PAT to avoid one SSI were 43. g:: :Etu:l:;:__‘::::;te?me =
Conclusion * Laminectomy/fusion Table 3  Risk factors for margical sife imfection (S81) 1 3 manths of follow-up [Follow-up high enough? A total of 73%, which|
Support to the use of | * More than 1 lever operated Facton oR* 3% 1 P valos R 94% C1 2 walue is quite good for a cohort study.
|Accounted for loss to follow up? 22.9% were
PAT in surgery for “‘.\'Iissing Imomth fOHOW-LIp ] @Wg'luu antibiodc treatment 24 1.3-4.5) UII.AJ'-' 53 :J-_'_ 127} <001 lost to follow up, did not answer the
0 Draration of sargery © sbove mean (>68 min) 16 me-32 0 18 1.2-66) 0z . .
lumbar disc Outcome: BMI obesity 15 A48 ol 11 (LT43) ol lquestionnaire at 3 months.
it g e . Use of microscope ar lospes 05 m2-11) 08 07 (03-1.7) 04 ILong enough follow-up for positive/negative
on. m * Surgical site infection at 3 Emespency surpery L7 0745 03 loutcomes? Yes, S5I at 3 months were outcome
have PAT to avoid | months based on a clinical Age 10 (1.0-10) o6 imeasure. However one can also develop deep-
Siraer g 04-1.6) (¥ 0o
one S5I was 43, review of the patient history, Previosly opersiod oa the same level . DA 01 551 after 3 months of surgery, but this is rare.
edical rds and a phvsical | A5 e o a5 . e |Accounted for confounding factors? Yes
medical records and a pnysic Dlsscny 18 0828 03 [The ones that considered outcome, were they
examination. 1Ligh school educatsonal level * 0E 0415 08 Iblinded? No
Adjusted variables: Use of
PA.']I' long duration of The risk was threefold for patients operated on for more than | h and fivefold for those not Strengths: large sample size, prospective study,
, lon ation of surgery, 5 P p
mrgmfy < and h?;l:r recelving PAT, for developing SSI. The SSI rate was similar for private and public hospitals. il;rﬂﬂykiﬂfmﬂtl—‘fﬂf mbl;flindude?iﬂﬂ}") S
tymmai _ eaknesses: Loss to follow up a),
BMI ol b T e e based on clinical judgment no microbial
Country: Statistical methods: t-test (LB
Norway (numerical), chi-square
Year: (categorical).
Oct 2006-sept 2009 | Univariate/multivariate
regression analysis.
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Grade: Low/Moderate BEH(EB)

Referanse: Gulati S, Nordseth T, Nerland US, Gulati M, Weber C, Giannadakis C, et al. Does daily tobacco smoking affect cutcomes after -
Documentation: s
microdecompression for degenerative central lumbar spinal stenosis? - A multicenter observational registry-based study. Acta Neurochir Recommendation: C
Aim of study Methods and materials Results Discussion/comments
To examine the Study design: Prospective cohort. 825 patients were enrolled out of 2745 screened. There were 619 hqo:;p:gﬁle ga‘:“l‘:h’:shl’_’ﬂ-‘m? Yes, but smokers had a
relationship between daily | Multicenter observational register based | nonsmokers and 206 smokers. Rfc:ﬂ:ited fr%:m :hi. sa;elizpulaﬁuujsnmple group? Yes
smoking and patient- study. Data collection: From the NORspine registry
reported outcome at 1 year | NORspine registry. Inclusion: There was a significant difference in ODI change at 1 year between Were the exposed individuals representative for a
e e Diagnosis of central LSS, Scheduled | Ron- smokers and smokers (4.2 points, 95 % CI 0.98-7.34, p= 0.010). ::ﬁﬂed Sfmflye population? Yes
T . ’ i . v oo na ospective? Yes
Disability Index (ODI) operation in <2 lumbar levels with At | year 69.6 % of nonsmokers had achieved a minimal clinically e e e e
after microdecompression | bilateral microdecompression or important difference, defined as =10 point improvement in ODI, proups? Yes
unilateral microdecompression for compared to 60.8 % of smokers (p= 0.039). There was no difference Follow-up? One year follow up. 78.5% responded.
bilateral decompression in the time between nonsmokers and smokers in the overall complication rate ?;;;uu?;?:hf;;::ﬁ to follow up? Well, referred to another
Conclusi _ : .
oncuson period between October 2006 and (11.6 % vs. 9.2 %, p = 0.34). There was no difference between Long enough follow-up for positive/negative outcomes?
Nonsmokers experienced a December 2011. 3. Included in the nonsmokers and smokers in the length of hospital stays for either Yes
significantly larger NORspine registry. Exclusion: 1 single-level (2.3 vs. 2.2 days, p = 0.99) or two-level (3.1 vs. 2.3 days, p |Accounted for confounding factors? Probably many
: : st B i i missing
improvement at | year Discectomy as part of the = 0.175) micredecompression. The ones that considered outcome, were they blinded?
following decompression. 2. Fusion surgery. Loss to follow up was as high as 21.5%, these were accounted forby  |Yes
micredecompression for Outcome: patient-reported outcome at referring to another study that looked at the ones that where lost to Strength e inclusion/exclusi cheria. |
i i i . engths: specific inclusion/exclusion criteria, large
Lss mmpared to smokers. 1 year 'I.IEiI'Ig the OSWESTF}" Dlsﬂbillty follow up m the ]\ORSPIII'E registry. samp]e size, ngpgcti\re data,
Smokers were less likely 0 | 1ndex (ODI), Length of hospital stay, B3 Ml ks i3S OB 1 mans gy s gt b Weaknesses: Loss to follow up is high, not checked for
achieve a minimal Pﬁﬁpostﬂperative compli-::ation rates Varabis Compiris cass aratye Lamt chmeration: carmed forwnd inreracticns, no dﬂSB-I‘ESPDﬂS& relaticmship, pI'Dhﬂ.bl"V other
ini i S o PR R N — rou [cOnfounding factors
clinically important Adjusted variables: age, sex, BMI, e s g
difference. preoperative ODI, prior surgery, i . e
- educational level Statistical methods: - e
Country: i . o
t-test, chi-square test. Univariate e o
Norway analysis. Multivariate logistic o -
s regression. Missing data: cases "
Oct 2006- Dec 2011

excluded pairwise. Last observation

carried forward.
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Referanse: Veeravagu A, Patil CG, Lad SP, Boakye M. Risk factors for postoperative spinal wound infections after

Grade: Low/moderate &5 &3(65)

spinal decompression and fusion surgeries. Spine (Phila Pa 1976). 2009;34(17):1869-1872 Documentation: m
Recommendation: C
Aim of study Methods and materials Results Discussion/comments
To determine precperative, | Study design: prospective cohorte data | Data on 24,774 patients were analyzed. Comparable groups at baseline? Tables not shown
inf tive, and patient | from a multicenter from the Veterans . . . ) Recruited from the same population/sample group? Yes
:hmmaramﬁsﬁm that = Affairs’ National Surgical Quality 752 patlem-s (3.04%) had a Fmtopmtlw wound mfecuor_l. ‘Was the exposed individual’s representative for a defined
contribute to an increased | Im t Pro datab Postoperative wound infection patients had a longer hospital stay sample population? Yes, however it is important to state
. S R E anase : Table 8. Mubtivariste Analysis of Risk Factors for that in this study the study comprises a total of 94.8% men.
risk of ve wound | Data collection: ectively collected | (7-12 % 4.20 bt Ay Syl £ sumsmpersmeion ; Banliees, s R
AP G R ERmepectyaly et b i Imstrumentacon Which makes the general applicability low.
infection in patients under- | database, Veterans (Affairs’ NSQIP) ays), higher Variatia on #% contdenca (e | Prospective? Yes
going spinal surgery. I{TZSSAVA hospitals across the country of | mortality (1.06% . I Were e:l:p.;'nsiﬁnn and outcome measured equal for the
vs. 0.5%) and - e groups. Yes
Inclusion: higher to e g Follow-up high enough? Mot accounted for
* All patients who underwent a spinal the operatin 3 i 2y Accounted for loss to follow up:? .No )
surgery (decompression, fusion, or pe B Wi tam Long enough rD]IﬂW-l.lp for positive/negative outcomes?
. ) room rates (37% ¥an 14 [ESE Y Yes, however some might develop a SSI after | month,
inetrymeniaion) 5. 2.45%) ' = R especially the deep SSI.
Opr. between 1997 and _2006 ) - e Accounted for confounding factors? Yes
* ICD-9 codes of appropriate patients compared to et canea The ones that considered outcome, were they blinded?
Outcome: postoperative infection those without Tos = S Mo.
Conclusion with.i_n 30 days of discharge from the postoperative U,; e o -
— ; hospital. Secondary outcomes were wound infection T - - _ i
Postoperative infection com- plication rate, total length of : S 148 1031 a0 E‘.l:rm:iths: la.rgﬁusantﬂplelmze, p{'osll:l:é:::'l.rg d:]:a, d :
- iated with i . . L eaknesses: almost only men inc in the study, no
A w:1 hmpmf] sta after spinal surgery, and Mu:ln'_"mte S ) discussed limitations, not blinded, no comparison between
length of hospital stay, mortality . ) logistic regression identified insulin dependent diabetes (odds groups at baseline
increased mortality, and | Adjusted variables: diabetes, smoking. | matins [OR] 1.50), current smoking (OR 1.19) ASA class of 3 (OR
increased complication ASA class, weight loss, functional 1.45) or 4 to 5 (OR 1.66), weight loss (OR 2.14), dependent
rates stal.us, transf&lsmn, disseminated cancer, | functional status (1.36) preoperative HCT 36 (1.37), disseminated
fusion, duration of surgery, hematocrit, | cancer (1.83), fusion (OR 1.24) and an operative duration of 3 to 6
Country: steroid use, sepsis - | hours (OR 1.33) or 6 hours (OR. 1.40) as statistically significant
Stz’m"]‘“_‘l methods: Bivariate analysis, | predictors of postoperative infection. Anemia found as an
UsA X and Fischer exact test for categorical preoperative independent risk factor for SSL
Year: variables, multivariate logistic
19972006 TEErEssION.
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Referanse: S.Appaduray, P.Lo Effects of diabetes and smoking on lumbar spinal surgery outcomes. Journal of clinical

Grade: Low/mederate 5P ()

Documentation: I
neuroscience 2013; 20:1713-17 T AT C
m of the study ethods and materia esults scussion/comments
Aim of th dy Methods and ials Resul Di ion/
To assess the effects of Study design: retrospective cohorte with | 75 patients in the diabetic group. 40 patients with positive smoking  |Were the groups comparable compared to
smoking and diabetes on extraction of patient information from history and diabetes. 343 patients with positive smoking history. And  |important background factors: No, the patients
the surgical outcome in clinical notes. Study with four cohorts | 444 patients in the control group. in the two diabetic groups was significantly older
lumbar spinal surgery formed: than the other groups. The average in the diabetic
e Non diabetic but positive Patients in both the groups with patients with diabetes had a higher group was 68+/- 9,5 and the average in the
smoking history risk of complications compared to the two other proups. control group was 54+/- 19.
*  Diahetic and positive smoking Diabetes was found to be an independent risk factor for infectious Is the groups recruited from the same
history complications (OR=2,10), cardiovascular complications (OR=2,25). |population: Yes, they were all selected from the
s  Diabetic but non smoker Also the patients age was found to be a significant risk factor for electronic database using procedure
” s  (Control: non DIA non smoker | Infection (OR=1,02), cardiovascular complications (OR= 1,02) and  |codes/diagnostic codes.
: C_nnc]usmn other complications (1,01}, 'Was exposed individuals representative of a
Diabetes increase the rate e hettems defined population group / population: Yes.
of poor uuloume following s Lumbar spine surgery (lumbar Patients who underwent spinal fusion had higher complication rates  (Prospective study: No, retrospective.
ha.mhar spinal surgery. stenosis, prolapsed discs in the than those who underwent decompression surgery. Did exposure and outcome get measured
Smnkmg was not e o 1,"32,1'011 T T equally in the different groups: Yes
associated with poor scoliosis) ’ Positive smoking history was not in this study found to increase the  [Where enough people in the cohort followed
outcome. +  Minimum 1 year follow up n'sk_ of any corn_'plic_:aticns on surgical outcome, not for: up: Yes, the inclusion criteria was at least 1 year
* Single complication OR= 1,01 p=9.42 follow up.
Exclusion: * Multiple complications OR= 0,88 p=0,60 Is it done accounts for loss to follow up: The
Country ) * Infectious complications OR= 0,69 p=0,174 ones that had incomplete follow up was excluded
Y »  Incomplete follow up
Anstralia * Other complications OR= 0,585 from the study.
Year Outcome: 'Was the follow-up long enough to show )
. P results: Yes, the study went over 4 years, which
2001-2005 s Infectious complications

Cardiovascular complications

Dther complications (post
hemorrhagic anemia,
atelectasis, hyperkalemia,
obstruction, uring retention,
wound pain=6mnd postop)

Adjusted variables: age, sex,
diabetes/smoking status,
comorbidities, type of surgery.
Statistic methods: Fishers test,
Kruskal-wallis test, Multivariate
logistic regression

is enough to say something about postoperative
complications.

Confounding factors: Adjusted for

Blinded: Not relevant

Strengths: Long follow-up, moderate study
Broup,

‘Weaknesses: retrospective, based on clinical
notes, potential recording bias (more likely to get
a diabetes or smoking diagnosis if complication),
unknown duration and frequency of smoking,
single center study
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Referanse: Olsen MA, Nepple J], Riew KD, Lenke LG, Bridwell KH, Mayfield J, et al. Risk factors for surgical site infection following

Grade: Low &

Documentation: s
orthopaedic spinal operations. ] Bone Joint Surg Am. 2008;90(1):62-9. Recommendation: C
Aim of study Methods and materials Results Discussion/comments
to determine independent | Study design: retrospective case-control | Surgical site infection rate following orthopedic spinal operations was Were] l'h.e c”“““g"‘f‘ groups recruited from similar
Lk e i e et population groups? Yes
Tj : : su.r S| study 2.0% (46 ot 1316). Comparable groups based on baseline characteristics?
infection following Data collection: collected from the o ) ) ) (Only baseline characteristics for the whole patient material
orthopedic spinal medical records by two investigators, Univariate analysis: obesity (OR 4.5 p=0.001), diabetes (OR=8.4, were displayed, not for each group.
operations. X . . p=<0.001), ASA 3 and 4 (OR=2.6, p=0.003), posterior approach Is the case-groups condition adequate
e s e T (OR= 3.4, p=0.020), suboptimal timing of prophylactic AB (OR=3.1, |described/diagnosis validated? Yes, use of ICD codes of
form. p=0.002), duration of operation =>75th percentile (OR=2.4, S5L
Inclusion: p=0.012), >2 resident surgeans (OR= 2.5, p=0.008) were factors that ‘;{H the control-group free of the condition/diagnosis?
* Laminectomy, discectomny, and/ t significant. s
. mee omy,_ 1see p came out stgmiican Accounted for important confounding factors? Yes
spinal arthrodesis Is the exposure equally measured for the groups? Yes
* from Jan -98 through Dec -02 However, after multivariate analysis only diabetes (OR= 3.5, Blinded? No
* Operated by orthopedic surgeon p=0.020), suboptimal timing "-’_f PAT (OR=3.4, p_=0.005), Elevated ‘Were the response-rate equal in both groups? Yes
i serum glucose level preoperatively or postoperatively (OR=33, p=
L 0.005), obesity (OR=2.2, p=0.034), cervical levels (OR= 0.3,
Conclusion * Spine surgery operated by p=0.002).
Diabetes was associated e . . L .
with the highest * <15 years The median time from the operation to the diagnosis of the infection | Strengths: wide variety of potential risk factors, relatively
independent risk of spinal | * Admission code of either: intraspinal | was eleven days, with a minimum of two days and a maximum of 236 large number of patients in total with spinal surgical site
surgical site infection. abscess, osteomyelitis, S5I Qutcome: days for a patient with osteomyelitis. infection
Also suboptimal timing of | Surgical site infection {yes/no): any Weaknesses: single center study, retrospective case-control,

PAT, elevated serum
glucose, obesity were
independent risk factors.

Country:

USA

Year:

1998-2002

physician diagnosis of surgical site
infection

* ICD-9CM Code of infection

* readmission diagnosis of infection
* positive microbiological cultures of
specimens from the wound

Adjusted variables:

Statistical methods: t-test and chi-
sguare test. Univariate analysis and

multiple logistic regression.

few SSI cases, baseline characteristics for the two groups not

compared, based on medical records
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