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* The operating room is a high-risk environment

< Risks and hazards are there in every corner of the OR waiting to
happen This is because of the level of complexity, both in task-
oriented and cognitive demands

< This results in a dynamic, unforgiving environment and this can
enhance the consequences of even small lapses and errors

<+ There are many variables that determine surgical outcome

% The built environment of the OR must be supportive to overcome
the deficiencies in these variables

“Improper design can compromise the clinical excellence (55)



A Hybrid OR. State of the art hybrid operating room (55)




ntroduction to Operating Suite Planning and
Design

* The American Society of Anesthesiologists lists some of the
common issues pertaining to OR design

+The owner can prioritize their own need

+There is a famous axiom in the construction world
> These are: cost, quality and time

+0Of these, an owner may prioritize any two but never all the three
> The third will inevitably suffer for the sake of others

+Some more specific issues are:

> Aesthetics

o This is the qualities of a project in which the value is intended to be psychological or
emotional rather than directly functional
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o It is an elusive concept difficult to describe

o May be it is in the eyes of the beholder and is not quantifiable and can be
spoken only in metaphors

o In OR, one is more concerned with what core procedures are being
performed rather than how the OR looks or feels

o Perhaps, it can provide some elements of happiness to the surgical team
o Because of these, aesthetic design is often limited to one or two functions :
v decoration (e.g., a pattern in floor tile) or
v’ Marketing — the public face of a business, a built icon

o But when approached seriously, the results of aesthetics can be very real,
meaningful and even pragmatic
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o Increasingly hospitals are putting value in design qualities associated with
emotional welfare

o As a part of the holistic approach to health care more and more emphasis
are being paid to these aspects

o Considerations are to be paid to careful daylighting and view to life outside
the walls of the operating room

o For selecting a design consultant, the owner needs to weigh the value
he/she attaches to these aspects

> Assignment of space

o Effective space assignments must be predicted on a careful evaluation of:

v’ the procedures to be performed
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v The projected volume of cases
v  Equipment
v Staffing levels
v’ Circulation, and
v Ergonomics
o For preliminary planning rule of thumb may be used, such as:
v/ 1000 cases per operating room per year, or
v’ 2 to 1 recovery beds per room
o These data should be tested against actual turnover and patient recovery times
v’ Statistical databases may be used, if available

v’ More importantly, staff experienced in the specific operation proposed should be
consulted
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> The task to be performed in a space would determine:
o Actual square footage
o Proportion, and
o Ambient temperature

o This would involve analysis of the micro activity of each space. This would
encompass:

v Equipment

v Work space requirements,

v’ Zoning

v Ergonomics

v’ Anthropometry staffing levels
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v Patient and visitor volume

v’ Communication

v’ Life safety systems

v’ Occupational safety systems

v’ Heating, ventilation and air-conditioning systems
v’ Lighting

v Infection control

v’ Supplies, and

v Maintenance
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» Good Flow

o This is the vascular system of the facility
o Good flow without any barriers is very important
o Planning for good flow requires considerations for
v’ Acceptance
v’ Segregation
v’ Controlled interface
v Distribution, and Discharge of patients
v’ Medical staff
v’ Paramedical staff
v’ Pharmaceuticals
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v Equipment

v/ Sterile supplies

v'Normal refuse

v’ Biohazard refuse

v’ Instruments

v Facilities engineering, and
v Biomedical engineering

> The space and systems must be flexible and capable of responding to

C

hange with minimal disruption
o Provision needs to be made for modifications of initial design

o Modifications are required due to fine tuning, miscalculation or medical
practice evolution

11
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o The suggestions include:
v Structural design to facilitate vertical or horizontal expansion
v’ Life safety design to facilitate occupancy and licensure upgrades
v’ Shell space within the facility for future internal expansion

v’ Soft space within the facility ( i.e., spaces that can be used readily by adjacent
spaces as the need arises)

v’ Modular furnishings and partitions as opposed to hard work and millwork
> The design must maximize support at minimum staffing levels

o There is an emphasis on minimizing full time employees and maximizing
productivity per employee

o In this situation, a staff member shall be covering more patients and space
o Certain functions can be centralised

12
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* Equipment in Operating Room
+More and more equipment are being used in today’s operating room

+The floor or ceiling mounted equipment determines the size and shape
of the operating room

e Surgical lights (56)
+Surgical performance in the operating room is supported by effective
illumination

> Effective illumination mitigates the inherent environmental, operational, and
visual challenges associated with surgery

<+ There are three critical components to optimize operating light as
illumination. These are:

13
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> Centring on the surgeon’s immediate field
> llluminating a wide or narrow field with high intensity light
> Penetrating into a cavity or under a flap

<In addition, optimal surgical illumination reduces shadow, glare
and distortion in visualization of surgical site

< Effective surgical illumination combines sufficient ambient light
with the ability to apply focussed light at specific operative stages
and angles

<+ Currently, there are four main methods of illuminating surgical
field:

> Surgical lighting systems

14
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> Lighted retractors
> Headlights, and
> Operating microscopes
+These methods address the fundamental needs of illumination
> These are mainly intensity and control
<+ Lighted surgical retractors are relatively recent innovation

> These retractors provides in-field focussed illumination targettet to the surgical
Site

<+ To promote increased mobility and manipulation of the light field,
surgeons may choose to wear headlights

+Operating microscopes are exclusively for microsurgery and provide the
advantage of of magnification and reverse illumuination

15
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<+ Current illumination Methods
> Overhead OR lights exist in every standard OR environment
> The SLS is commonly referred to as OR light

> It is composed of two parts
o The light system

o Surgical light handle utilized to the direction and distance of the light

v’ Studies have shown that this adjustment is required every seven and half
minutes

> The configuration may be a single light or multiple light configuration

> All these are attached to a suspension arm or arms tethered to the ceiling,
wall, or an external mobile shelf unit

16
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+General Operating Table (57)
> These tables are used for most surgical procedures
> It can be configured into many positions
> It accommodates accessories for different types of surgery
> The frame is stainless steel and attaches to a hydraulic lift

> Weight restrictions for operating table vary

o It is important to verify the table specifications before transfer and
positioning

> Some bariatric tables have an overall weight capacity of 1200 pounds

> The weight capacity of the table articulation must also be strong enough
to safely accommodate the obese patients
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> Table pads are covered with washable material

> The pads are removable for cleaning

> The top of the table can be rotated, flexed, tilted, or disassembled
> Most table tops are radiolucent to allow intraoperative x-rays

> A hand-held remote control unit is used to operate the hydraulic components to
change the angle and height

> Normally the anaesthesia care provider manages the unit
> The headboard and footboard can be flexed or removed

> The base is centered on the frame or may be offset to accommodate
radiographic and C-arm fluoroscopic equipment

> A perineal cutout allows unrestricted access when the patient is in lithotomy
position
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<+ Operating Table (58)

> It is a table on which a patient
lies during a surgical
procedure

» These tables are either
stationary or mobile

> Some tables may be used for a
variety of procedures while
some others are used only for
specific procedures

STERIS 5096 General Surgical Table
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<+ General surgical table (STERIS)

> These tables can accommodate almost all patients with wide weight and
height ranges

> For Minimally Invasive Surgery, robotic and bariatric surgery, the table
height can be adjusted to low height (22.8 inches)

> Features include: optional integrated warming mattress pads, improved
hand control. And dual-articulating headrest to expand patient positioning
capability

20
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e Attachments and accessories:
padding, wedges, rolls and lifts

* These include:

< Various types of gel or foam
pads

> These are used to protect
certain vulnerable areas of
the body, or

> To maintain the patients
position

< Pads are usually made of gel,
“bean bag” material or dense
fpam to withstand day to day
use in surgery

< Pads of various shapes have
different names

Source: Getinge (59) 21
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< Cylindrical pads are used in axillary region and also under the
chest

+Head “doughnuts” are used to stabilise the patient’s head for
administration of anaesthesia

+Other parts are used to cradle legs, feet and arm
+Wedges are used to tilt the patient from the side, or
> For isolated areas of body that require slight elevation

+The arm boards are used to extend the arms away from the body
at an angle less than 90 degrees

> This provides access to IV and monitoring sites

22



Figure 19-8 Posifion of the patient's arm in supine position. A,
Pasition of the arm in supine posiion with abduction less than QO
deggees_ Mote that the arm is supinated and the elbow is adequately
pa

ed fo prevent ulnar nerve domage R Tha arm at tha natiant's
cirdm lrmenks hald dithin the A chmnt

Figure 19-9 A, Cruich stimups used in ur for access to the
perineum. B, Multipurpase stirups. [Modified Phillips N: Berry
and Kohn's operafing room technique, ed 11, Stlovis, 2007, Mosby.)

1oved except on the instructions
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> The arm is secured by means of a padded strap, padded brace, or cradle

o Arms should not be tucked at the patient’s side as this can increase the risk of
compartment syndrome

> Shoulder braces are used only rarely and with extreme caution

o These are fixed to the head of the table to prevent the patient from sliding
downward in extreme Trendelenburg position

o Injury to the brachial plexus can be severe with improperly placed or poorly
designed shoulder brace

> Abduction pads are used to separate the legs following hip fracture
o This is to maintain external rotation and minimize further trauma and pain
> Stirrups

o These are used to elevate and adduct the legs for access to perineal area in
lithotomy position

24
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+Equipment Cart (57)
> This is also called tower

> They provide shelves for safe storage and
transportation of equipment

> Carts are designed to provide power strips with
power strips with dedicated receptacles for
video components

> Carts allow equipment to be moved safely and
efficiently

> An alternative design for equipment is
suspension be overhead booms
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< Surgical Boom (60)
> Surgical technology is ever evolving
> But newer technology takes space
> Operating rooms tend to get cluttered
> Surgical spaces may now have ceiling mounted booms

o These booms hold high-tech equipment and flat panel video
monitors

o These booms hang from their articulating arms and hover
within easy reach of the highly trained surgeons

o These booms improves operational efficiencies, infection
control and staff safety

» Many surgical procedures are now done through minimally
invasive procedures and these booms provide a significant
amount of support

STERIS

26
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o They carry endoscopic, laparoscopic, anaesthetic gases, vacuum for suction,
power, cameras, monitors

> Benefits:

o Every surgical procedure is different for every patient

v'With the addition of state of the art surgical booms, each surgery can be custom
configured for each procedure to benefit the surgical team and the patient

o Surgical boom provide clutter-free floors and ample open space surrounding
a surgical table situated underneath several articulating arms holding the
latest high-tech equipment

o With improved efficiencies from the installation of new surgical booms more
surgical procedures

o Surgical booms are flexible, light and unobtrusive making them to move for
any procedure

27
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< Anaesthetic and surgical booms provide flexibility and efficiency in
the surgical facilities for highly trained surgical team

> Required technology with high degree of illumination, high definition
video images and surgical equipment can be used with ease

< Disadvantages
> Booms hang low
o There is a chance of striking
> Due to heavy weight the booms carry, these are likely to drift
> Booms need to be hanged with care
o To find an optimal position to hang is not easy
> It can disrupt laminar airflow

28
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+Integrated Anaesthesia work station (61)

> The Boyle’s machine which was developed in
early 20t century became synonymous with
anaesthesia delivery system

> With technological innovation and for quest
of patient safety, advanced anaesthesia gas
delivery system became possible

> The modern integrated anaesthesia
workstation:

o It is designed to be a complete anaesthesia
and respiratory gas delivery and monitoring
system

29



ntroduction to Operating Suite Planning and
Design — OR Equipment

> To form an integrated anaesthesia care
station, It combines:

o Advanced ventilation features, gas delivery
and agent vaporising along with Patient
monitoring and information management

> The components of the workstation are:

o The gas delivery and scavenging system
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Draeger Primus Anaesthesia Machine (62)
30

o The vaporisers
o Electronic flow meters

o Ventilator

o Monitors
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+Other equipment that occupy floor space in OR

> These equipment are:
o C-Arm
o ESU
o Surgical microscope
o ECG machine
o LASER
o Sequential Compression Device
o Defibrillator
o Crash Cart
o Prep table
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o Back tables

o IV poles

o Mayo stands

o Ring Stands

o Kick buckets

o Hazardous waste bins
o Trash bins

o Storage cabinets

o Linen hamper

32
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e Surgical Procedures (63)

+Medical and surgical procedures are categorised according to their
> Urgency
> Body system involved
> Department they are conducted in
> Type of procedure
> Degree of invasiveness, and

> Any special instrumentation that may be used (e.g. endoscopy suite,
catheterization laboratory)

33
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<+Surgical procedures

> Elective procedures: patient and surgeon choose if and when the procedure is to
be performed

> Required procedures: these need to be done but may not be immediately

> Emergency procedures: life and limb saving and must be performed urgently due
to an urgent and/or traumatic event

+Surgical Team
> The surgeon
> The anaesthesiologist

> Nursing staff
o Involved in perioperative care of the surgical patient

34
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o The scrub person
v’ Prepares the set up and assist the surgeon during surgery
o The circulating person
v’ Supports the team, collects the supplies
o Anaesthetic assistant
v’ Assists the anaesthetist
+Support staff
> Porters
> Housekeeping staff
> Staff nurse
> CSSD staff
> Administrative staff

35
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<Surgical Disciplines
> General surgery

o The surgeons may operate on almost any part of the body

o They refer a patient to relevant specialists when specialised surgery is
required

o There are many subspecialties of general surgery
> Cardiothoracic surgery

o Perform surgery on heart, lung. Oesophagus, chest wall and blood vessel
> Neurosurgery

o The neurosurgeon performs surgery to the nervous system including brain,
spine, peripheral nervous system and their supporting structures

36
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> Oral and maxillofacial surgery

o These surgeons deal with problems involving head and neck, i.e., the ears, sinuses,
mouth, pharynx, jaw etc.

> Oto-rhino-laryngology and head & neck surgery
o They deal with problems involving ear nose and throat and also head and neck
o In USA, ENT surgeons perform head and neck surgery in addition to ENT surgeries
o In European countries. Thyroid surgery is perform by a general surgeon

o The question who can Eerform neck surgery will depend upon the training and skill
of the surgeon rather than on the surgeon’s departmental affiliation

> Reconstructive and plastic surgery

o Performs surgery on abnormal structure of the body due to injury, birth defect,
infection, tumours or disease

o Also cosmetic surgery is performed by them

37
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> Transplantation
o These are advanced procedures

o Performs surgery specific to organ transplant technique such as heart and lung
transplant, liver, kidney, pancreas transplant

> Urology and renal transplantation
o Performs surgery related to kidney, bladder, urethra and ureters
> Gastrointestinal surgery
o Digestive tract such as
v’ Stomach, bowels, liver, and gall bladder
> Vascular surgery

o This involves diagnosis and treatment of arterial and venous disorders, such as
aneurysms, lower extremity revascularisation and other problems

38
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> Paediatric surgery

o TE_ilsdsurgicaI team is specially trained to perform procedures on neonates, infants and
children

> Obstetrics and gynaecological surgery

o This team perform caesarean sections, hysterectomies, removal of overies and other
female-specific surgical procedures

> Ophthalmology
o This relates to surgical procedures on eye and adnexa
<+ Practices in UK and USA varies to some extent (64,65)

> In UK as per the Royal College of Surgeons, 10 specialties are recognised with some
subspecialties under them

> In USA as per the American College of Surgeons, these subspecialties are recognised as
separate specialties

» For example, colorectal surgery is a subspecialty under general surgery in UK whereas, it
is a sperate specialty in USA
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e Capacity planning
+The rule of thumb
> 1 OR per 50 inpatient beds, or
> 1 OR per 25 surgical beds
+As per HBN 26 (UK) (66)

> Multiply no of surgical beds by no of operating days/year
= no of surgical bed-days available / year
e.g. A=160*260 = 48000

> Divide A by average length of stay in surgical ward
= maximum no of surgical patients admitted / year
e.g. B=48000 /4 = 12000

(A)

(B)

40
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> Divide B by actual no of working days
= no of surgical operations expected / day
e.g.C=12000/300=40

> Multiply C by average hours per operation
= no of OR hours per operation
e.g. D=40*3 =120

> Divide D by actual no of working hours in the OT
= No of operating theatres required
e.g.D=120/6=20

> Factor in occupancy rate
= Corrected no of operating theatres required
e.g., E=20%75% = 15 theatres

{C}

(D)

(E)

41
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