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Common Myth
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A Bidirectional airflow

A Temperature
differential of 4°in the
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Figure 1. Diagrammatic cross sectional representalion of
the air exchange acioss a poriad with a 4"C difference in
temperature in the adjacent rcoms. Note that there is air-
flow i both direclions.

Beck and Frank Am J Surg 1973:125



Frequency

Table 1. Average duration and number of door openings recordad
and ratio of door openings for all cases

Case Toital Average Average Average raio
type number case length  number of of door openings
of cases (minuwtes)  door openings  (per minuie)

Toital | 16 119.5 832 0.69
Primary 8 o2 600 (.65
Revision 36 1607 | 348 (.84

A 116 joint arthroplasty cases

A 9657 door openings; 4807 during primary.
procedures and 4854 during revisions

Panahi et al. Clin Orthop Relat Res 2012;470:2690-4



Who opens the doors

Table 4. Ooccumrence and percentage of the total for each personme]
type

Caegory Oocwrence Percentage (%)

Anaesthesiologist { 83
Circulating nurse
Equipment representative

Panahi et al. Clin Orthop Relat Res 2012;470:2690-4



What procedures are associated with

highest traffic volumes
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Lynch et al. Am J Med Qual 2009; 24:45-52



When are doors opened?
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Lynch et al. Am J Med Qual 2009; 24:45-52




Traffic and door openings are linked

y=0.75"x - 33.51
Ri=08178

Number of Door Openings
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Lynch etal. Am J Med
Qual 2009; 24:45-52 Number of Personnel




Traffic and impact on air quality

A 52/91(57%) air samples exceeded
recommended levels of <10 CFU/m* during 30
orthopedic and trauma surgeries

A There was a strong correlation between CFU/m3
and traffic (r=0.74, p=0.001)

Table 3
Pe ssind ke traflic ow

[Mesceet Ry dltvaind o6 g™ m Semi-ne e wary door opendngs n 1L e e iy clitntver Enpeier g n
Expent apnul Lations (eg, help nesded rom Sénmor durgeons, 70}31 Surgical team mémbers entéering afber incition 76 Logistc rexsonsd planming mext 30

Encpir ] iy, o anedthedsogin) o leaving befre doune i istheeer e ration
Indtruments or dther maberia ] needed 26% 137 Lunch and aofles breaks 108 Social visits 27%@
20% M de tectable reasons
Total 177 184 168
54

Andersson et al. AJIC 2012:40; 750-5



Impact on SSI

A 46 consecutive cardiac cases (5 SSI-10.9%)

A Mean door opening per case was 92.9 (45-205),
and 19.2 openings per hour (6.4-38.2)

A Door opened ~ 10.7% of each hour operated

Tabile 2
Comparison of patients withouwt vs. with 551

Ho 551 (n=41) 551 (n=5)

Age median (min-max) &6 (43-75) 70 {65-77)
Males (%) 31 (75.6) 3 {&60)
EurcSCORE > 4
Elecitve (%) 12 (29.3) 5 {100)

L |

Unpaired t-test. 551, surgical site infection.

Young and Od&Regan Interact Cardio Thorac Surg 2010:10; 526-9



Common Myth

A Traffic does not have an impact on clinical
outcomes

A



Risk factors for particulate and
microbial contamination in the OR

A Observed 23 operations in 3 conventional ORs
AAir particl.es >0.5em ant

A 98% of particles were composed of fine
particulate matter

A Door opening impacted concentrations
negatively and accounted for 43-66% of
variation in particle counts --depending on
particle size. This was associated with
Increased bacterial counts

Scaltriti et al. JHI 2007; 66, 320-6



Common Myth

A Traffic does not have an impact on clinical
outcomes

A Good ventilation can overcome excess traffic

A



IS It worth monitoring traffic

A 2 phases:

| phase 10 secret monitoring
| phase 20 known monitoring

TABLE 2. Time Between Door Swings and Number of People in the Operating Room During the Study

Total Surgical Time/Door Minimum No. People Maximum No. People
Mo. Cases Time (min) No. Door Swings Swing (min) [median (range)| [median (range)]
Phase [ 14 2442 1682 1.39 (0.39) 4.5(4, 6) 11(7, 15)
Phasze [1 12 1908 1205 1.70 (0.42) 5(3,6) 11 (8, 20)
Combined 26 4350 2887 1.5 5(3,6) 11 (7, 20)

Time Betwesn Dioor Swings is expressad as mean (swmndard deviation).

A Monitoring of traffic may require new and novel
methods

Parikh et al. J Pediat Orthop 2010:30; 617-23



Common Myth

A Traffic does not have an impact on clinical
outcomes

A Good ventilation can overcome excess traffic
A Observation is a good way to monitor OR traffic

A



Wound closure

A Systematic review

A 11 papers included, 13,661 observations

A Wound closure with staples decreases operative
time

A No difference in SSI rates, post surgical
complications, or LOS based on wound closure

Hemming et al. PlosOne 2013;8(10)e75132. doi:10.1371/pone.one.0075132
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A Noise |
A Outco

Table 2 [iscipline score iter

Lack of adharence to standar
Paosifive general imprassion

‘ Mon-patient-related conversa

Change of patient position
At least 5 changeas in surgical

At least 10 persons in operatil., ..o -

Noise matters!
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Fact

A Noise is distracting

A



A bundle in colorectal surgery

A 1537 colorectal procedures between 2008-2011

A Bundle included:

| Perioperative prophylaxis

I Normothermia

I Appropriate hair removal

I Discipline in the OR
A Bundle compliance increased from 10-60%
A 300 SSI (19.5%)

A SS| associated with increased LOS (18 days)
and increased 6 month mortality(OR=2.7 95% CI
1.8-4.2)

Crolla et al. PlosOne 2012; 7(9):e44599. doi.10.1371/journal.pone.0044599



A bundle in colorectal surgery

Crolla et al. PlosOnsg
doi.10.1371/journal.pone.0044599

SSi rate (%)

Bundle compliance

36% SSI
reduction

2011 Year of study




A bundle In vascular surgery

A 720 vascular procedures between 2009-2011

A Bundle included:

I Peri-operative prophylaxis

| Peri-operative normothermia

I Appropriate hair removal

I Discipline in the OR
A Bundle compliance increased from 10-60%
A 75 SSI (10.4%); 25/75-deep infections (3.5%)

Van der Slegt et al. PlosOne 2013; 8(8):e71566. doi.10.1371/journal.pone.0071566



Impact of an SSI prevention bundle in vascular

«@=bundle compliance
53 (%)

51% SSI
reduction

Van der Slegt et al. PlosOne 2013; 8(8):e71566.
doi.10.1371/journal.pone.0071566




Fact

A Noise is distracting




Summary of special-ventilation hospital

alreas

Alr pressure Negative Positive Positive
Air changes > 6 renovation > 15 15 or 25 (20)
> 12 new construction
Sealed Yes Yes Yes
Directed Clean-to-dirty (HCW clean) Clean-to-dirty Displacement
(pt clean) airflow-flow
away.
from surgical
Site
Filters 90% (dust-post) 99.97%?2 90%
REcIrcuration NO YES YES

dEungal filter at point of use - HEPA 99.97% @ 0.3 mm particles



Standards

A Maintain positive pressure in relation to corridors
and adjacent areas (IB,IC)

A Maintain >15 air exchanges, of which 3 are fresh
air (1C)
A In rooms not engineered for horizontal laminar

airflow, introduce air at the ceiling and exhaust
air near the flow (1C)

A Do not use UV light (IB)

A Keep doors closed except for the passage of
eguipment, personnel, patients. Limit entry to
essential personnel (1B)

http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5210al.htm



Faclility Standards

Ventilation Requirements for Areas Affecting Patient Care in Hospitals and Outpatient Facilities'
Air Minimum Minimum All air
movement air changes total exhausted  Recirculated Design

relationship to of outdoor air changes directly to by means of Relative temperature’
Area designation adjacent area’ air per hour'  per hour*’ outdoors® room units’  humidity® (%) (degrees F/C)

SURGERY AND CRITICAL CARE
| Operating/surgical cystoscopic rooms™"  Qut 15 30-60 68-73 (20-23)°
P gacal cys P

' 4

T r=r ==

T0-75 (21-24)
Critical and intensive care 70-75 (21-24)

| Newborn intensive care 72-78 (22-28)
Treatment room™ 75 (24)
Trauma room" 70-75 (2124)
Anesthesia gas storage —
Endnsmp}-' 68-73 (20-23)
Bronchoscopy" G68-73 (20-23)
ER waiting rooms 70-75 (21-24)
Tri‘a.ge 70-75 (21-24)
Radiology waiting rooms 70-75 (21-24)
Procedure room 70-75 (21-24)

http://www.fgiguidelines.org/pdfs/2001guidelines.pdf




Summary thoughts!

AVenti |l ation should remoyv

A For orthopedic procedures or those where
Implants are used, filtration should remove
particles > 0. 3egm

A ACH to achieve < 50-150 CFU/m? of air should
be achieved in OR

A No standards for air sampling in ORs

A Sampling in ORs should be limited to outbreaks,
validation of protocols or changes in materials
that could influence microbial content

Dharan and Pittet, JHI 2002:51; 79-84



Laminar flow

A Unidirectional ceiling

Table 2. Technical parameters and descriptions of the

study ORs systems assessed in 80
il Othopedic cases

(n =21} (n=19)

LAF size, P Y A \Vultivariable regression

OR floor area, m* 48 66 48 66 3142

0 70 revealed that LAF only
0% os - impacted microbial
2 12 counts over the

Teg Ma

sbove _ Instrument table

ard close to (duration of surgery and
number of persons in
OR did not impact

Diab-Elschahawi et al. AJIC 2011; 39 e25-9



Fact

A Noise is distracting
A Decreasing traffic decreases SSI rates

A



Do Intra-operative Checklists Work?

mefore (n—3733) and Table 1. Elements of the Surgical Safety Checklist.>
Signin
afte r (n — 3 9 5 5) Before induction of anesthesia, members of the team (at least the nurse and an anesthesia professional) orally confirm that:

The patient has verified his or her identity, the surgical site and procedure, and consent

eval u ati O n O-I: a 1 9 The surgical site is marked or site marking is not applicable

The pulse oximeter is on the patient and functioning

| h kl - All members of the team are aware of whether the patient has a known allergy
e e l I l e nt C e C I St The patient's airway and risk of aspiration have been evaluated and appropriate equipment and assistance are
available

& h OS p ital S If there is a risk of blood loss of at least 500 mi {or 7 mi/kg of body weight, in children), appropriate access and fluids

are available

Time out

re p re S e ntl n g a Varl ety Before skin incision, the entire team (nurses, surgeans, anesthesia professionals, and any others participating in the care

of the patient) orally:

O'I: e CO n 0 m i C Confirms that all team members have been introduced by name and role

Confirms the patient's identity, surgical site, and procedure
A & Reviews the anticipated critical events
CI rC u m Stan Ces Surgeon reviews critical and unexpected steps, operative duration, and anticipated blood loss
. . Anesthesia staff review concerns specific to the patient
d Ive rS e p atl e nt Mursing staff review confirmation of sterility, equipment availability, and other concerns

Confirms that prophylactic antibiotics have been administered =60 min before incision is made or that antibiotics are

populations (WHO ot ndctes

Confirms that all essential imaging results for the correct patient are displayed in the operating roem

S afe S u rg e ry S aves Before the patient leaves the operating room: Sign out

Murse reviews items aloud with the team
L iveS Stu dy G rO u p) : Marme of the procedure as rec.\-}rded . .
That the needle, sponge, and instrument counts are complete (or not applicable)
That the specimen (if any) is correctly labeled, including with the patient's name
Whether there are any issues with equipment to be addressed
The surgean, nurse, and anesthesia professional review aloud the key concerns for the recovery and care of the patient

* The checklist is based on the first edition of the WHO Guidelines for Safe Surgery.'* For the complete checklist, see the

Haynes et al NEJM 2009:360;491 Supplementay Appendix




