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Abstract

Background: Postoperative wound infection is a preventable risk that can lead
to significant adverse outcomes and increased cost of care. Minimally invasive
surgeries (MIS) have been found to have lower rates of postoperative infection
compared with the traditional approach. To assess if the reported difference is
related to intraoperative contamination or to other factors, we assessed the surgical
field for sterility.

Methods: We compared 10 MIS versus 10 traditional microdiscectomies. Swabs
of the operating field were obtained before and after the procedure from multiple
sites in the operating room. Positive and negative controls were taken of the skin
immediately before and after preparation of the incision site. All swabs were plated

out on Columbia blood agar plates and grown for 48 hours. Colony counting was

performed to determine growth. Access this article

online

Website:
www.surgicalneurologyint.com

Results: There was no statistically significant difference in the colony counts of
swab sites in traditional microdiscectomies compared with MIS microdiscectomies.

There was no significant contamination of the operating field using either approach. Dot:

: ; . N 10.4103/2152-7806.111434
Conclusions: In this prospective study, we found that there was no significant Quick Response Code:
difference in bacterial counts in swabs of operative sites in either traditional or MIS

microdiscectomies, suggesting that the decreased rate of postoperative infection
in the reported literature for MIS cases may be related to other factors, such as
patient selection and/or postoperative care.
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INTRODUCTION

lamina and spinous process.?! Recently, minimally invasive
surgeries (MIS) microdiscectomy has been performed with
increasing frequency. These approaches, which minimize
the amount of muscular dissection performed have been
associated with faster recovery times,”!" smaller amounts
of intraoperative blood loss,®l and less tissue trauma.!®! MIS

Lumbar microdiscectomies are one of the most common
spinal surgeries performed for back and leg pain in
the United States.'"! Traditional microdiscectomies
are performed with significant amounts of paraspinous

muscle dissection. Exposure is maintained by the usage of
retractors that laterally displace the muscles off the spinal

procedures have also gained popularity with the public as
patients often perceive MIS surgeries as a newer approach.®!
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One of the possible complications  following
microdiscectomies is postoperative wound infection.
Patients undergoing spinal procedures may suffer from
postoperative infections due to the long operative
times, instrumentation, and the amount of tissue
trauma associated with lumbar spinal surgeries.!"”!
Interestingly, it has been reported that contamination
of the surgical field does not necessarily correlate with
rates of postoperative infection.!"! Some authors have
shown a >10% contamination of many instruments in
the operative field.>!*1%! In particular, 14-57% of gloves
used by the operating room staff, including surgeons,
cosurgeons, and scrub nurses, in orthopedic cases have
been reported as contaminated depending on the type of
surgery performed.*”

It has been suggested that there may be less postoperative
infections following MIS surgeries. In a retrospective
analysis of 1275 patients who underwent an open lumbar
spine operation compared with 791 who underwent MIS,
the authors found a decreased incidence of surgical site
infection in MIS surgeries (odds ratio = 0.580).1" Given
the possibility that MIS cases may offer a lower rate
of postoperative infection, we compared the bacterial
counts of operating room equipment between MIS and
traditionally performed microdiscectomies to assess
whether differences in intraoperative contamination
may contribute to the reported differences in rates of
postoperative infection.

MATERIAL AND METHODS

Ten MIS microdiscectomies were compared with
10 traditional microdiscectomies performed by three
spine surgeons at the UCLA-Santa Monica Orthopedic
Hospital. Sites for bacterial swabs (BD Liquid Amies
Elution Swab (ESwab); Becton, Dickinson and
Company, Sparks, MD) were predetermined and are
listed in Table 1. A standard protocol was followed for
all swabs and the scrub nurse in each case acquired
all swab samples. Samples from gloves were collected
from the palmar surface of both hands. Swabs of the
microscope were taken from the portion of the drape
closest to the operating field. The inside diameter of
the METRx™ (Medtronic; Minneapolis, MN) tube
was sampled for MIS cases while the retractor heads
used to maintain operative exposure was sampled
in the traditional cases. The patient’s skin was
prepped in each case using the ChloraPrep 26 mL
applicator (CareFusion, Leawood, KS) and a negative
control was taken of the skin right after prepping.
A positive control was taken from the patient’s skin
prior to the preparation. All preoperative samples were
taken before incision and all postoperative samples
were taken after the wound was closed but before the
surgery team touched anything outside the sterile field.
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Personnel and operating room characteristics are shown
in Table 2.

Cultures were grown on BD Columbia Blood Agar
(VWR, West Chester, PA) for 48 hours at 37°C before
colony counts were performed. One research technician
performed counts uniformly. Columbia blood agar is
a mnonsclective media that can culture both acrobic
and anaerobic microorganisms.®’ Colony counting is a
verified method for determining contamination rate.®
To measure the sensitivity of our tests, swabs outside the
surgical field were taken and cultured for growth. Pre- and
postoperative colony counts and postoperative counts
from MIS and traditional discectomies were compared
using the paired Student ¢-test.

RESULTS

Average total mean colony counts are shown in
Table 3. Mean colony count is reported per 90 mm?
the surface area of the plates each swab was cultured
on, and after 48 hours growth. A dose response curve
comparing colony count versus surface area swabbed
was obtained and this verified that the surface area
swabbed during the study was of sufficient size to
detect organism growth. In all surfaces sampled, the
average colony count was within range of the standard
deviation and there was no statistically significant
difference [Table 3] between the pre- and postoperative
samples. Representative plate cultures are shown in
Figure 1 showing the difference between a sampling
site in the surgical field (e.g., surgeon’s glove) and the
positive control taken from the patient’s skin prior
to sterilization comparing MIS versus open surgeries.
There was a statistically significant difference between
bacterial counts from the positive control and every
surgical sample (<0.05 in all cases). A representative
P value of the positive control compared against the
wound site is reported in Table 3.

Table 1: Sites of swabbhing

Sites of swabbing

Chief surgeon’s gloves

First assistant surgeon’s gloves

Scrub nurse’s gloves

loban: Antimicrobial incision drape (3M, Maplewood, Minnesota)
Skin of patient prior to prep (positive control)

Skin of patient after prep (negative control)

METRx™ tube for MIS cases

Surgical retractors for conventional cases

MIS: Minimally invasive surgeries

Table 2: Surgical environment
Mean operative time of MIS-microdiscectomy (min)
Mean operative time of open-microdiscectomy (min)

MIS: Minimally invasive surgeries

124.4+32.6
83.4+15.9
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Positive Control

Mis

Open

Figure |: Representative positive and negative cultures

Table 3: Mean TMC from sterile field

Surface Microbial level Pvalue
Preoperative Postoperative
Samples Mean Samples Mean
TMC* TMC
MIS cases
Surgeon gloves 10 0+0 10  0.2£03 0.17
Cosurgeon gloves 10  0.2+0.3 10 0.6£0.1 0.10
Scrub nurse gloves 10  0.1%0.3 10 0.7#0.1  0.11
METRx™tube 10 01403 10 3.3194 0.37
Microscope cover 10 1.9£3.9 10 1.4£2.9 0.63
Skin over surgical 10 0+0 10 040 1
incision
loban 10 01+03 10 044+1.0 0.19
Surgical wound site - - 10 0.1+£03
Positive control 10 >100 - - 0.0008
Traditional (open) cases
Surgeon gloves 10  0.1+0.3 10 0+0 0.34
Cosurgeon gloves 10 0£0 10 0.1£0.3 0.34
Scrub nurse gloves 10  0.440.5 10 0+0
Retractor heads 10 0+0 10 0.3t+09 0.35
Microscope cover 10 0+0 10 1.8£5.0 0.28
Skin over surgical 10 0+0 10 0.1+£0.3 1
incision
loban 10 01+#03 10 01403 1
Surgical wound site - - 10 0.1£03
Positive control 10 >100 0.001

*TMC:Total mean colony count/90 mm? culture plate, MIS: Minimally invasive surgeries

DISCUSSION

Our results indicate that there is very little bacterial
contamination within the surgical field for either
MIS or traditionally performed microdiscectomies.
Additionally, there was no statistically significant
difference in contamination between the two types of
surgeries. Sampling within the surgical field revealed

very little baseline growth and the averages shown in
Table 3 were usually the result of one colony growth on
one plate in a trial of 10. As evident from our numbers,
the few colonies that grow out are most likely not
due to contamination in the operating field. Baseline
contamination of the plates from the environment
during plating was likely to have contributed to the
isolated colonies (usually just 1 per plate) that were
cultured on some of the samples.

Studies have suggested that in longer surgeries, equipment
that is further away from the sterile field is associated
with an increased risk of contamination.!"?! Specifically,
studies of the operating microscope!’! have shown that
the most likely area of contamination was on the overhead
shaft of the microscope (44%) and similarly, on the
C-arm fluoroscope?’ the most contaminated areas were
the top (56%) and upper front of the receiver (28%). In
our study, we did find an increase in contamination when
swabbing the microscope cover, although the difference
was not statistically significant. In all cases, these areas
were near the border between the sterile field and
nonsterile environment, and as such, are at the greatest
risk of contamination. Our study utilized a sampling
protocol similar to the ones from these prior reports
but we found significantly lower rates of contamination.
Additionally, regression analysis of the time of surgery
compared with total colony counts found that there was
no significant correlation between the length of surgery
and colony growths (R* = 0.19). Therefore, other factors
could be responsible for rates of infection postsurgery.
The difference between blood loss for MIS versus open
surgeries was minimal and it is unlikely that this small
difference would have contributed to a difference in
the degree of infection. More tissue destruction and
more exposure of tissue to outside environment could
theoretically lead to more exposure to infection. However,
the tissue exposure even In open surgeries typically
involves small incisions and the duration of the surgery
may not be long enough to cause significant infection.

CONCLUSIONS

In our case-controlled study of traditional compared
with minimally invasive microdiscectomies, we found no
difference in contamination inside the surgical field and
in both approaches there was minimal contamination.
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