Technical aspects for 24 bedded Hybrid CCU
Department of Health & FW is going to plan for establishment of Hybrid Critical Care
Unit (24 bedded each) at different MCHs, DHs, SDHs & SSHs.
These units mainly plan to be established in the hospitals where Critical Care Unit / High
Dependency Unit / Trauma Care Units / Burn units are already functional or planned
(non-Covid). These units will be additional or supplementation of the already
established & functional units. Approximate area required 3500 sq ft.
Preferably a General Ward or already functional Covid HDU may be converted to this
hybrid Critical care unit or extension of the existing CCUs/HDUs may be considered (in
that case total area will be 3500 sq ft) if suitable place available adjacent to this unit
Each 24 bedded CCU planned with 1 eight bedded ICU and 1 sixteen bedded HDU
separated by partition fixed with clear glass at the upper part.

Following specifications are for the establishment of 24 bedded Critical care Unit and
will be followed while doing infrastructural up gradation work.
A. CIVIL CONSTRUCTION:
•

Unit is preferably on Ground floor, otherwise Electric elevator is must for patient
transportation. In the ground floor dust contamination & chance of infection are
more.

•

Front Gate – Single entry/exit, 2 barriers before patient care area. One
emergency exit – separate as appropriate, No thoroughfare.

•

All the doors should have self-closing property. Door at the entry point of main
patient care area preferably of no touch auto-sliding door.

•

Floor space for Patient care area: 100 – 125 Sq. Ft. / Bed. 20% extra space for
cubicle type.

•

Distance between two adjacent beds should be at least 4 ft and a free space of
2 ft should be provided at head end & foot end.

•

Isolation cubicle: 2 in HDU area, This cubicle will be glass walled with clear glass.

•

Additional Space: 100 – 150% of Pt. care area

•

Approximate area requirement for establish a 6 bedded unit is 1500 sq ft, for a 12
bedded unit is 2500 sq ft, and for a 24 bedded unit is 3500 sq ft.

•

Additional Rooms
•

Inside the sterile zone:
•

MO’s Room, Nurses Room, Room for paramedical staffs – all 3
rooms with attached toilet & AC facility

•

Outside the sterile zone but within the CCU complex
•

Room for Nurse In-charge, Room for sweepers, Store room,
Laboratory, Hand Wash area, Linen wash area, common toilet (2 in
no) Reception area, shoe rack, Doning & doffing area



Wall Rack @ height of 5 ft from floor for keeping Multichannel Monitors size 1½ ft X
1 ft (if rack not provided with the Multi-channel Monitors).



Wall fixed rack in lab room ‘L’ shaped to keep machines.



Wall fixed rack in Store.



Coving at the junction of wall with floor for better cleaning.



Wall should be fitted with tiles up to the minimum height of 8ft. ; preferably upto
roof height



Hole in the walls for cleaning purpose is essential with proper drainage system.



Wash basins one each in the rooms of Medical Officer & Nursing Personnel.



One Wash basin is required in Lab room.



A common hand wash area is to be provided with deep sink and elbow
operated taps.



Floor with large marble plates (No visible junction in between) / Vitrified anti-skid
floor tiles.



Marble plated / wooden semicircular or half squire or L-shaped Central Work
station with inside rack. Wooden work station with drawers is preferred as its
position can be shifted if needed.



Rack beside Nursing Station for emergency medicine cum equipment store.



False ceiling should be avoided as far as possible. If required, false ceiling will be
made of fire proof material to conceal central A/C ducts and certain other
cables.



Windows 2 piece Sliding with clear glasses.



Screen made with easy washable materials (avoid cotton material) should be
available for all Doors and Windows.



Drinking water supply is must (may be through water purifiers).



In wash area an area of 5ft X 3 ft should be guarded with ½ ft high cement wall
with proper drainage system for linen cleaning purpose.



Colour of the ceiling should be white.



Colours of the walls are either light cream or off-white or light pesta or any light
colour except white (colour of ceiling).



Beds are separated by Screen fitted stands. The screen also should be light
coloured and preferably made by easily washable material.



Annual Maintenance of the whole Unit from civil part is must.



Arrangement of Pipeline for dialysis with two portals in CCU should be provided
for future use.



Patient care area should be provided with Negative pressure ventilation facility
with the following minimum criteria:
o

Negative-pressure room has at least 12 air changes per hour and
controlled direction of airflow.

o

Negative-pressure differential greater than 2.5 Pa (0.01 inch water
gauge), or an airflow differential greater than 56 l/s (125 cfm) exhaust
versus supply

o

Clean-to-dirty airflow

o

Sealing of the room, allowing approximately 0.046 m2 (0.5 square feet)
leakage

o

An exhaust to the outside, or a high-efficiency particulate air (HEPA) filter if
room air is re-circulated

B.

o

Air curtain at the entry and exit of the patient care area.

o

All related duct should be covered from the roof.

ELECTRICAL CONSTRUCTION:


12 Electric Points of which 4 may be near the floor, 4 on each side of the patient.



Electric outlets/Inlets should be common 5/15 amp pins. Should have pins to
accommodate all standard electric pins /sockets.

Adapters should be

discouraged.


UPS Power back-up is essential for at least 50% of bed side Electrical points and at

least one emergency light per bed.


Voltage stabiliser for the entire unit.



Total load per bed is approximate 1.5 KV.



AC should be of split type. Centralised AC should be avoided as far as possible.
No duct of AC is allowed inside the room. If unavoidable, it should be strictly fixed
to the roof and length should be minimised as far as applicable.



Laboratory room requires 4 electrical boards in equidistance with 3 plug points in
each of whom 1 must be of 15 amps.



At least one electrical extension board with earthing should be supplied to each
room.



Wall Hanging fan is essential on the head end of the patient on the wall at 8 ft
height from floor



Wearing preferably be of concealed type with fire retardant wires



One calling bell in each room with switch outside the complex (outside Buffer
zone) should be there.



Additional electric board to be established on the wall at the back of central
work station for charging equipment. That board will be of same specification as
earlier, number of boards should be at least 2 with 4 plug points on each board.



At least one computer board is must in Nursing station and MO room with
provision for teleconferencing.



Annual Maintenance of the whole Unit from electrical part is must.

C. ENVIRONMENTAL:


Fully A/C – Controlling – Temp. / Humidity. Preferably Split A/C.



Temperature maintained = 16 – 250 Celsius



Humidity should be <70%



Minimum of 12 total air changes /room/hour with two changes/ hour by outside
air



Re-circulated air must pass through appropriate filter : HEPA filter



Provision of regular maintenance of HEPA filter should be available.

D. CENTRALISED LAMINAR FLOW:


Compressed air outlet = 1 per bed (Lacking compressed air supply – Ventilators
will run by inbuilt compressor or turbine)



Oxygen outlet = 1 per bed (preferably 2)



Vacuum outlet= 1 per bed for suction



With alarm system

E. CENTRALISED MEDICAL OXYGEN SUPPLY SYSTEM (either through mini-manifold or
liquid oxygen supply system):
i) Oxygen:
•

Preferably through pipeline with manifold room at the same floor or attached to

the Central Medical Gas Pipeline system (MGPS) of the hospital.
•

If separate manifold system is required to establish for CCU, manifold should

contain at least 6 cylinders in two rows (10x10) for 24 bedded unit.
•

One point at head end of each bed.

•

Oxygen supply key is to be established on the pipeline at least two in number,

one just outside CCU and other at manifold room.
•

Additional 2 Jumbo Cylinders with MOX Adapter are to be supplied to each

room as back-up for ventilators. Additional medium/ small size cylinders are to be
supplied as back up for non-ventilated patients.
• Flow meter with Humidifier is essential for each port

F. CENTRALISED SUCTION SYSTEM:
Suction:
• Can be performed by suction machine in CMS Category too. (1/4 H.P.)
• In case of suction machine, ratio should be 1 / bed.
G. LIGHTING:
•

Spot light for procedures will be required over each bed.

•

Overhead lighting of at least 20. Candle ft.

•

Overhead lighting by one twin tube set, box covered with transparent glass

•

In conference room lighting should be concealed type

H. NOISE CONTROL:
• Noise level is to be ideally under 45 dB - daytime, 40 dB - evening and 20 dB night

I.

BIO-MEDICAL WASTE DISPOSAL & POLLUTION CONTROL:
• Four covered bins – colour coded –(Yellow, blue, Red, Black)
• Adequate wash basins, preferably in the washing area. Wash basin inside the

Critical care area should be avoided as far as possible.
• Adequate no. of toilets.
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OPERATING THEATRE DESIGN
The planning, designing, establishment and workflow of the operation theatre (OT) need
specialized planning and execution. A combined (civil, mechanical, electrical, electronic, bio
medical) engineering effort driven and coordinated by the needs, predilection and safety of
medical and surgical team as well as safety of patients forms the basis of commencement
and maintenance of an OT.

Basic Architecture of Operation Theatres
Hospital Operation Theatre Committee (HOTC)
Every hospital should have an Hospital Operation Theatre Committee (HOTC) represented
by designated administrative official, medical personnel, infection control, pharmacy, medical
record section, admission and discharge, engineering (civil, electrical, biomedical), and
materials management. All should actively participate in designing of Operation theatre.
Assuming that engineers or architects who have previously built health care facilities are
capable of designing an OT may be a wrong decision because the OT is completely different
from other areas of the hospital.
It is recommended to be involved in the OT designing process as early as possible, even as
early as the planning phase. People who will work in the facility show the commitment which
comes from ownership and they know that they will have to live with the OT.

Location
OT complex should be located away from the main flow of traffic but in an area which is
easily accessible to the Critical Care Unit (CCU)/ High Dependency Unit (HDU), surgical and
maternity wards, Labour room and the supporting service departments, e.g. CSSD,
Laboratory (Pathology & Biochemistry), Radiology & tther diagnostic (e.g. ECG) services.

Security
Security is a major issue today. Traffic within the OT complex must be controlled which will
only allow movement of staff, patients and supplies through different entrances and exits.
There should not be thoroughfare or trespassing through the OT. If the OT is not used round
the clock (on a 24-hour basis), there must be a easy way to secure it when the schedule for
the day is finished. Close Circuit Cameras in the reception, corridor and waiting room are
vital part of the security surveillance.

Types of OT Complexes
OT complexes are of 3 types. They may be as following:
1. The single OT suite with Operating room, scrubbing area, gowning area, trolley
preparation area, induction (of anesthesia) room, utility bay, exit bay, staff changing and
limited additional accommodation. This type of OT complex is suitable for Primary Health
Centres (PHC) & Block Primary Health Centres (BPHC).
2. Twin OT suite have facilities similar to single OT suite, but there should be duplicated
ancillary accommodation next to each OT and sometimes a small recovery area for post
anesthesia patients shared by both operating room. This type of set up is suitable for
Rural Hospitals (RH) & State General Hospitals (SGH).
3. OT complexes comprising of three or more OTs with additional accommodation area
including dedicated post anesthesia care unit (PACU), reception, porter’s area (for
storage of trolley), sterile store and changing rooms for staffs. This type of set up is
suitable for Sub Divisional Hospitals (SDH), Multi/ Super Specialty Hospitals (M/SSH),
District Hospitals (DH), Decentralized hospitals & Medical College & Hospitals (MCH).

Numbers of OT
For preliminary designing and planning, rules of thumb e.g. “1000 cases per OT per year” for
determining number of operating rooms or “2:1 recovery beds per OT” for determining
number of beds in recovery bay may be used, but these should be modified based on actual
turnover rates of operating rooms and patient recovery times (based on standardized
protocol).
It is universal observation that out of all surgical beds in the hospital, about half of the
patients are expected to undergo surgical procedure. Average length of stay after surgery
should be considered when planning number of cases per day.
Multiuse OTs (single OT used for multiple purposes), instead of multiple OTs have
advantages of efficient human resource utilization, reduce maintenance cost and offer better
training of supporting staff (GDA & scavenging etc.).
Septic OT must be separate and should be earmarked.

Space assignment
Effective space assignments should be predicated based on vigilant evaluation of the type of
surgeries to be done, projected number of cases, and space required for installation of the
equipment and staffs required.

There should be preoperative holding area, on call rooms for anesthesiologist, surgeons,
staff nurses and medical technologists, locker rooms (for safe storage of belongings of
employees), lounges, storage areas for instrument and equipment, waiting rooms for
patients and relatives, reception, office work and if possible, a biomedical repair workshop.
The allocated space and systems should preferably be flexible and capable of adapting to
change with minimal workflow disruption. Provision for alteration of initial design must be
made. Fine-tuning, miscalculations, or change in practice, vertical or horizontal extension
may be required/ noticed even after initial planning. Instead of hard walls, modular partitions
and furnishings are suggested.
Designs that permit maximum support with minimum staffing levels like adjacent
administration stations, centralized nurse workspace, computerized information transfer for
supply tracking, charts, and medical records is preferred.
During planning stage, floor area allotted for each purpose is heavily based on assumptions.
Spaces in each department is usually added together to determine “net department square
footage”.
This “net department square footage” is multiplied by circulations (primary circulation: main
route connecting core of building & common space like stairs & elevators; secondary
circulation: aisles, corridors & hallways between individual & support space) and wall factor
usually ranging from 1.20- 1.65 to yield the “gross department square footage”.
Sum of all departmental areas is multiplied by a factor of 1.15- 1.35 to include exterior walls
and other support areas for mechanical services (like plumbing, ventilation & airconditioning) and building structure.
Developments in technology in future may require significant floor space. List of needs is a
“wish list”. Seldom all requests can be fulfilled. One should not underestimate his/her needs
during planning. Compromises will be necessary.

Zones of OT
Based on varying degrees of cleanliness, there are usually four zones in an OT complex.
Bacteriological colony count gradually diminishes from outer to inner zones (operating area).
It is maintained by differential positive pressure ventilation gradient from inner to outer zone.
1. Protective zone: It includes rooms for all staffs with conveniences, patient transfer bay,
supplies & equipment.
a. Room for administrative work
b. Changing room
c. Stores & records

d. Pre-operative rooms
e. Post-operative rooms
f.

Sterile stores

g. Transfer bay (for patients and supplies)
2. Clean zone: Connects protective zone to aseptic zone. It has other areas, like Stores &
cleaner rooms
a. Equipment store
b. Maintenance workshop
c. Pantry
d. Firefighting device room
e. Emergency exits
f.

Service room for staffs

g. Close circuit TV control area
3. Aseptic/ Sterile zone: Includes operation rooms (sterile)
4. Disposal zone: Disposal areas from each OT & corridor lead to disposal zone

Operating room (OR) size
Ideally, minimum size of OR should be 600 square feet. The special procedure rooms should
be of 800 - 1000 square feet. Even where space constraint is problem, a minimum area for
general-surgery OT is 400 square feet (20 feet X 20 feet)/ (6.5 metre X 6.5 metre), and a
special surgery OT must have an area of at least 600 square feet.
Common misconception is that, ambulatory procedures and pediatric patients need smaller
ORs or less equipment.

Walls and Ceilings
Materials for the OT walls and floor must be easily cleanable, blood and stain resistant, and
should maintain appearance for long time. Washable paint/ laminated polyester for the walls
is ideal, because it lasts a long time and can withstand a daily washing. Colours of walls
should reflect light and must be soothing for eyes. Light green/ blue are preferred colour.
Semi-matt wall causes fewer glares than glossy wall and hence preferred. Tiles are usually
not recommended. The walls and ceiling of OT are used to mount many essential devices
and equipment. So, they must be robust enough to carry weight of mounted devices and
equipment. Glass windows should be planned on one side only.

Walls must be fitted with outlets for oxygen, Nitrous oxide, medical air, surgical air and
vacuum. Anesthetic gas scavenging system (AGSS) should be installed at floor level. There
is also need to fit multiple electric outlets on the walls.
Ceiling of the OT should be at the minimum 3.5 Metre (10 feet) high.

Floor
Corners of the walls and the floor should be coved (round) and smooth for easy cleaning.
Floor material should be made up of anti-static material. Recommended conductivity of floor
is 1m Ohm to 10m Ohms. Presently, need for antistatic flooring has diminished because
inflammable anesthetic agents are not used nowadays.
Floor surface should be hard, non-porous, smooth, non-slippery and without any crack or
break. Continuous (with minimum joints), thick and tough vinyl is preferred. During cleaning,
display of “Wet floor” warning sign is mandatory.

Door of operating room
Main door of OT should be at least 1.2- 1.5 metre (4-5 feet) wide. Sliding self-closing doors
are preferred to Swinging self-closing doors. Microbial count in the air rises every time

doors open (from either direction). Door should remain closed all the time during surgery.
Clear glass viewing window in the door is recommended to reduce repeated opening and
closing of door.
Large items, e.g. ICU beds, fracture tables, and cardiopulmonary bypass, may be required in
OR. So, door size of OR is very important. Main door should be large. Second smaller door
may be planned, which can be used when needed (two-part door).
When using wooden door, the edges and lower door panels should be covered with metallic
(preferably stainless-steel or aluminum) overlay.

Lighting
Overhead operating light must be free of shadow and should resemble daylight. There
should be inbuilt intensity control mechanism. Lights should have dimming facility. Separate
switches for lights are desired. If needed, some lights can be turned off during a procedure.
Shadow less light with 70,000-120,000 Lumens intensity is preferred for assessment of
patient’s colour and tissue visibility.
Overhead OT light should have luminous intensity of 25000-125000 Lux (50000 - 100000
Lux at centre and ≥ 15000 Lux at periphery). About 2000 Lux intensity is required to assess

the patients colour. [1 Lux= 1 Lumen/ square metre]. OR lights should have minimum glare,
but at working height, the light must produce even illumination of ≥ 500 Lux.
About 10-12 inch focus of light provides adequate illumination both at surface of the body as
well as at depth. Lights must be freely movable both horizontally and vertically. Pendant
systems (hanging from roof) are preferred. Pendant system should have facility foe
installation of an auxiliary light, which is beneficial for a second surgical site, if deemed
necessary.
OT light should produce less than 25000 mw/cm2 of radiant energy. OT light should
resemble bluish-white colour of daylight. Desired spectral energy should be 50000K
(acceptable range is 35000-67000 Kelvin).
The ratio of light intensity of room to that at surgical site should preferably be 1:3 but must
not exceed 1:5.
Excessive fluorescent lighting may be problematic. In OR when all lights are switched off
during a procedure (e.g. laparoscopy), spot light must be available for anesthetist and scrub
nurse. Battery backup for emergency light must be installed.
Some natural daylight inside OT is preferred, if OR is located on ground floor, provision of
high level glass windows should be considered on one side of the wall.

Operation table
There should be only one operation table in one operating room. Operating table should
preferably be electrically operated.

Transfer Bay/ Corridor
Transfer bay/ Corridor for patient, equipment and/ or supplies transport should be at least
2.85 metres (more than 9 feet) wide to avoid congestion of traffic flow. There must not be
any type of thoroughfare/ trespassing using OT corridor.

Fire safety
Fire in OT may be due to combination of 3 factors commonly found in the OT:
1. Presence of oxidizing agent, such as O 2 or N 2 O;
2. Fuel, such as alcohol-based solutions, linen, paper plastics, gel pads; and
3. Source of heat, e.g. electrosurgical cautery or lasers.
Installation of fire extinguishers and fire alarm near each OT is highly recommended. In
addition, zone valve service units for shutting off medical gases and switches of electrical
panels should be conveniently placed outside each OT.

Smoke detector and sprinkler must be installed in every OT. Fire most commonly starts near
patient. So, the smoke detector and sprinkler should be installed near OT table.
Compressed gas cylinders should be stored in multiple areas in holder.

Sub-sterile areas
1. Check-in area / Reception: Reception is used for changing street clothes for patients
along with toilet facilities and also as waiting area for relatives of patients.
2. Holding area: This area is for preparation of patient e.g. intravenous line and catheter /
Ryle’s tube insertion, monitoring (especially after premedication). It shall have O 2
sources and suction machine/ vacuum line. Facility for CPR (equipment along with
emergency drugs) must be available in holding area.
3. Induction room: It should be located next to operating room and must have all facilities
of OT, though some may prefer induction in operating room on OT table. One induction
room per OT is preferred. It should provide adequate space for trolleys (medicine &
different carts e.g. difficult airway, local anesthetic systemic toxicity, malignant
hyperthermia etc.) and necessary equipment. It should have ready access to OR. It may
be used also for storage, cleaning and testing of anesthesia equipment.
4. Post-Anesthesia Care Unit (PACU): It should be close to recovery room. PACU should
contain separate stations for medicine preparation, hand washing, nursing and have
adequate space for monitors/ equipment, medical gases, suction ventilator and storage
space for trolley/ stretchers and supplies.
5. Staff changing room: Place for changing outdside clothes to scrub suit and should
contain lockers for secured storage of personal belongings. There must be separate
changing rooms for male and female employees.
6. Sanitary facility for employees: One wash basin and one western style lavatory for
every 8- 10 staffs is recommended. Toilet should not be a part of changing room.
7. Medical gas cylinder storage area: It should be made up of fire resistant materials.
Cylinders must be stored in cool, well ventilated and clean room. Adequate ventilation is
mandatory to allow escape of leaking gases. There must be separate allocated places
for empty and full cylinders. This area acts as storage for standby sources of medical
gases in emergency.
8. Office: Offices for nursing personnel, anesthesiologist and surgeons should be close to
check in area as frequent communication with patient/ relatives may be required.
9. Rest room: Rest room for OT staffs should be present with chairs, tables and book
cases.

10. Store room: Store room is mainly used to store large equipment. A corner in the store
room may be earmarked for cleaning of surgical & anesthetic equipment after use.
11. Scrub area: Scrub room should be built within restricted area. Elbow operated tap or
infrared sensor operated taps are preferred. Flooring must be non-slippery in this area.
Scrub area should be for at least 2-3 persons per OT.
12. Theatre Sterile Supply Unit (TSSU)/ Sterile store:
Following are desirable for TSSU:
a. Temperature 18°-22°C, humidity 40%- 50%.
b. Air conditioned
c. 10-12 air exchanges / hour.
d. Storage of sterile draping, mop, gauze, gloves, gowns and other ready to use items.
e. Store in from one side and remove from other side.
f.

Buffer stock to prevent exhaustion of items.

13. Laboratory: A small area for doing point of care tests (e.g. ABG, ACT) should be
earmarked and pathologist should be consulted before area allocation.
14. Pantry: It is difficult for OT staffs to leave OT complex easily to have meals. Supply of
meals, tea, coffee inside OT complex increases employee satisfaction and increases
productivity.
15. Satellite pharmacy: A satellite pharmacy inside OT complex prevents delay in obtaining
drugs and consumables during management of unforeseen complications and in
emergency.
16. Seminar room: Especially in teaching hospitals, seminar room inside OT complex
should be planned as OT staffs are unable to leave OT complex easily.
Items occupying sub-sterile area are:
1. Sinks: Scrub sinks should be large enough to avoid wet floor. There should be separate
sink for decontamination of instruments before autoclaving.
2. Autoclave: Autoclave may be located in OT complex if centralized Sterile Area is not
available.
3. Storage for supplies: This can be used for medicine, consumable and stationary item
supplies or equipment required at the OT.
4. Telephone/ intercom:
5. Blanket/ fluid warmer:
6. Ice machine:
7. Refrigerator:

Communication
Computers, internet, intercom, telephones are essential for any modern OT. Web cameras/
Video cameras and Television/ computer may be used for telemedicine or teaching. Amount
and location of installation of these devices should be decided by the surgical, anesthesia
and nursing staff. Both WAN and LAN networks are needed for communication and internet
access. It is preferable to have dedicated OT intercom and telephone in each OT and if
feasible, another one on anesthesia machine. Communication system should be simple and
reliable so that anybody can seek and obtain extra help in emergency. Separate alarm
system may coexist.
Communication only at top level and lack of horizontal communication is a problem of
governmental and bureaucratic institutions. But effective communication should be
horizontal and even across all tiers. Complains must be listed at the end of every procedure.

Material management
This comprises of all sterile and non-sterile supplies, used and dirty instruments, biomedical
waste, and any recyclable materials. Clean and dirty items should not be mixed together.
Delivery and removal of equipment and other supplies should not hinder patient movement.
Complete isolation of pathways is near impossible, but the interference can be minimized
with careful planning.

Quality of materials
Though good quality products are more expensive, stainless steel is of better value in OT.

Special functions
Special functions requiring space in the OT are as following:
1. Area for pathologist to do frozen sections (if applicable);
2. Area for the perfusion technologist to assemble, test and clean the CPB machines;
3. Space for blood bank refrigerators.
4. Laboratory for selected number of point of care tests and a
5. Dedicated area for a biomedical engineer/ technician.
6. Pharmacy/ drug dispensing area

Design development
The design development is based on engineering, architectural and technical expertise
which describes the schematic design through the creation of elevations, floor plans, wall
sections and detailed specifications.
Design development includes
1. Construction systems e.g., foundations, superstructure, classifications of building code
and load, vibration isolation, wind and seismic resistance, and special construction.
2. Civil systems e.g., excavation, electric power distribution system, exterior lighting,
expansion of infrastructure, drainage system, foundation (grading),

roadways,

sidewalks, and other features)
3. Life safety systems e.g., live loads (occupancy), exit and escape routes, stairs, ramps,
fire compartments, fire extinguisher system, fire alarms and smoke detection devices,
smoke ratings, types of wall construction, fire and flame spread ratings.
4. Architectural systems e.g., doors and windows; woodwork; casework (shelves &
cabinets for storage purpose); plumbing fixtures; fixed and/ or movable equipment;
owner-provided equipment; finishing work (wooden/ metal/ plastering/ painting/ sanitary
fitting/ installation of lift); furnishings (curtain, carpet, furniture); ceiling layout and
materials; special construction like acoustical treatment and others which will require
coordination between other sectors.
5. Mechanical systems e.g., air conditioning and/ or heating systems, positive and/ or
negative pressure ventilation; fire and smoke dampers; smoke control systems; network
of ducts; equipment etc.
6. Electrical systems e.g., fire and smoke detection and alarm systems, timely activation
of alarms; electrical riser (allocated space for electric wirings) along with diagrams;
electric power distribution including service voltages and insulated conductor systems;
audiovisual equipment; data and telecommunications related devices; normal and
emergency backup power systems; and lighting.
7. Plumbing systems (e.g., fire protection pipelines, plumbing equipment, risers (allocated
space for plumbing and distribution diagram, medial gas systems (with diagram), and
waste drainage systems.
8. Special systems e.g., food service, radiation protection, etc.

Modification or extension plan
Before modification or extension or renovation, the physical condition of the prevailing facility
must be thoroughly evaluated and its feasibility for current and future uses should be
estimated by HOTC. Past utilization and volume of cases should be analyzed. Future
utilization of extension and projected volume of procedures must be validated against the
plan. Square footage requirements of each service group (e.g., surgery, anesthesia,
radiology, laboratory, examination, procedures, records, administration, etc.) should be
calculated.
The operational part of the OT must be kept isolated from the new construction area, and
plans must be made for dust containment, noise reduction, infection control in operational
area and establishment of negative pressure ventilation system in the construction zone.

Project budgeting
Comparative budget for other hospital having similar facilities may give an estimate of
projected costs. Total project budget should include cost of land purchase (if any);
construction of building; equipment; communication and surveillance systems; conveyance
systems (ambulances and other vehicles); testing; fees; civil, electrical and mechanical
infrastructures; salaries, office expenses; professional services (for estimating, surveying,
engineering and designing by agencies etc.); and contingency allowances.

Software for designing Operation Theatre
Some software are available nowadays which may be used for designing OT complexes.
Compliance of international standards can also be assessed by software.

ELECTRICAL SERVICE
Electrical power
With the common type of domestic power connection, an individual may come in contact of
electrical circuit easily and may receive potentially harmful electric shock.
Ground Fault Circuit Interrupters (GFCI) is commonly installed in “wet locations” like OT
because fluid and blood may spill on the floor frequently. GFCI interrupts the power when it
senses hazardous current flow. It acts by comparing the current going to and returning from
the equipment. When difference is around 5 milliamperes (mA), electric supply will be
interrupted by GFCI and all devices and equipment connected to that circuit will shut down.
Equipment and devices that has automatically shut off can be plugged into a different circuit
to restart. The automatic shutoff may pose safety issues if life-support devices lose power
suddenly. Life-support devices (e.g., ventilators, infusion pumps, ECMO and CPB machines,
etc.) usually have internal battery backup. If any equipment which is necessary lacks internal
battery backup, use of UPS is recommended between GFCI outlet and equipment.
In isolated power supply system, malfunctioning device will generate alarm but will not
automatically shut off. But isolated power supply is very costly compared to other two
systems. In this system it is also difficult to identify which equipment has malfunctioned and
raised the alarm. Alarm is based on total leakage current (based on addition of current
leakage from multiple equipment) and it may sound even if individual leakage is within
recommended limit.

Electrical outlets
At least 36 outlets in each OR are highly suggested. For OT and labour rooms it is advised
have at least six receptacles near to head end of each OT/ labour table. In addition, for each
OT, it is advised to have at least eight extra duplex receptacles.
Electrical outlets should be located on every wall at 1.5 metre (5 feet) height from the floor
and or gas/ electric columns/ pendant. Additional electrical outlets should be considered in
anesthesia workrooms because there is need to charge transport monitors, transport
ventilators, portable ultrasound machines, infusion pumps, or other equipment.
Some special equipment (e.g., C-arm/ O-arm and lasers) may require special electrical
outlets.
Most of the electrical equipment at hospital comes with three-prong plugs. Locking plugs on
outlets prevent accidental disconnection.

Emergency power
Source of emergency power is usually UPS/ diesel- generator. There must be adequate
storage of fuel for at least 24 hours of continuous operation of on-site generators. Auto start
generators should be preferred.
All Emergency electrical outlets in the OT and post-anesthesia care unit should be
connected to UPS/ generator. Emergency electrical outlets should be colored red, and if the
main electric supply is lost, only emergency outlets will supply uninterrupted electricity.

VENTILATION SYSTEM
Ventilation systems in the OT have following components
1. Ventilation,
2. Heating and cooling,
3. Humidity control and
4. Anesthetic gas scavenging system (AGSS).

Ventilation
Recirculating Versus Non-recirculating type Ventilation
Ventilation system of the OT may be either recirculating type or non-recirculating type.
In case of recirculating system of ventilation some or the entire inside air recirculates back either
to the OT or in other part of hospital. When recirculating ventilation system is designed, the air
return duct must have high efficiency particulate air (HEPA) filter. Only up to 80% recirculation
of air is recommended to prevent buildup of anesthetic and other gases. Air exchanges in the
OT must be at least 20-30 per hour (ACH); at least 4 of these exchanges need to include fresh
outdoor air.
In non-recirculating system, 100% outside air is brought inside OT and conditioned. Nonrecirculating ventilation system should allow 20 ACH which will protect against contamination of
air from leak in the anesthesia gas delivery system and waste gas scavenging systems.
The ventilation systems of PACU and recovery rooms should have minimum 6 ACH, with at
least 2 fresh ACH.
Ventilation system should be separate from vacuum and anesthetic gas scavenging (AGSS)
system in OT where inhalational/ volatile anesthetics are used.
Increase in air flow of OT will result more dilution effect on airborne particles but resultant
turbulent flow will increase distribution of microbes throughout the room.
Unidirectional low-velocity flow is recommended because it reduces spread of microorganisms
in OT.
Positive pressure ventilation Versus Negative Pressure Ventilation
Direction of flow of air may be either inward, from outside into the OT (negative pressure
ventilation), or outward, from the OT to outside (positive pressure ventilation). Negative

pressure ventilation system is preferred in septic OT and highly infective wards. Positive
pressure ventilation system is preferred for other protective environment.
Minimum differential pressure of 2.5 Kpa = 0.3 psi = 0.02 bar= 18.75 mm of Hg should be
maintained between the OT and the corridors during positive-pressure ventilation. If highly
infective patient is posted to the OT, use of negative-pressure ventilation is advised (if
available).
OT ventilation systems must not be stopped. It should operate all the time, except during
activation of fire alarm and system maintenance. Even during unoccupied hours, air exchange is
reduced but differential positive pressure must be maintained in each OT.
Outdoor-air intake system (which brings outdoor air to air-handling unit location) should be as
high as practical. Their bottom should be ≥ 6 feet above ground level. If it is located on a roof, it
should be 3 feet above roof level. Fresh-air intakes should be located ≥ 25 feet away from
exhaust systems and any other areas where noxious fumes (kitchen fume/ generator fume) may
collect. Distance of end of plumbing vents should be ≥ 10 feet from the air intake system.
Air is delivered to each OT from the ceiling, with downward movement toward multiple exhaust
or return ducts which are located near the floor.
If the previous recommendations are met, laminar airflow is unnecessary. But when laminar
airflow is used, the filtered air delivery must be 90% efficient in removing particles more than 0.5
mm.

Heating and Air-conditioning
Recommended temperatures for OTs are between 20°C - 23°C during surgery and between
17°- 27°C otherwise, and recommended temperatures for PACUs are between 21°- 24°C.
Easy changing of room temperature is important because keeping the patient warm is highly
beneficial during most types of surgery. The air conditioning and heating systems must allow the
individual operating room temperature to be changed rapidly as needed for comfort of both
patient and surgeon. This must be accomplished without large “overshooting” in the desired
temperature.
Thermostat controlling air temperature of OT should be installed around the surgical table. The
temperature around the patient will not be properly reflected by measuring temperature of the
air around a distant wall. Placing the thermostat close to patient or in the middle of the room are
alternative options.
During extremes of weather, ventilation system may not work as desired.

Humidity control
Relative humidity (RH) can be as low as 30% but cannot be more than 60%. Decreased
humidity may lead to drying of respiratory tract mucosa and loss of body heat through
evaporation of sweat. Excessive humidity is undesirable for patient and may cause staff
discomfort.

POST-ANAESTHESIA CARE UNIT
Post Anaesthesia Care Unit (PACU) associated with an OT should be considered as a part
of minimum mandatory standard where surgery involving any form of anesthesia is
administered.

Transfer to PACU & Handover
Before transfer, the on duty anesthesiologist should be satisfied that the PACU staffs are
competent enough to monitor and manage the patient. If competence of staffs is not
assured, anesthesiologist/ anesthesia nurse must stay with the patient, in OT / PACU, until
the patient meets discharge criteria to return to the ward.
If PACU is not adjacent to OT; adequate monitoring during transport is advised, i.e. SPO 2 ,
non-invasive BP, ECG and ETCO 2 if the patient is intubated, and a thermometer for
measuring body temperature. Nerve stimulator (for neuromuscular monitoring) may be
required if needed.
All patients who have received supplemental O 2 during surgery, must be administered
supplemental O 2 during transfer to PACU. All indwelling intravenous lines should be flushed
to remove any residual anesthetic drugs if necessary.

PACU Location
PACU and OT should be preferably on the same floor. PACU should be next to the OT area.
Elevator trips should be avoided as routine part of transfer from OT to PACU if possible,
because it causes delay and may lead to deterioration in elevator which is not a proper place
of resuscitation.
Time to travel from most distal OR to PACU must be assessed before finalizing location and
that should be assessed by an anaesthesiologist.

Area of PACU
Approximately 150-200 square feet for every patient including bed, open space, nursing
station, etc. should be available excluding area allocated to central storage.
Most important but frequently overlooked factor is the planning for adequate open space and
wide passage to allow movement of beds and trolleys without disruption of care to other
patients. There should be enough space around each bed to make a 360° turn.

Flow of traffic
There should be provision of direct entry to the PACU from OT corridor and another
separate exit, preferably to main hospital corridor leading the movement of patients to phase
II recovery or indoor ward.

Doors of PACU
Entry and exit doors should not be the same (to avoid traffic jam). Doors of PACU should be
wide enough to allow smooth and safe transport of the widest equipment. ICU bed with staffs
pushing saline stands on both sides (and an intra-aortic balloon pump console in CTVS
PACU) should be treated as the standard. Automatic doors operated either by motion
sensors or wall mounted push button are preferred. Separate “pedestrian entrance” is
desirable (different from the doors designated for patient movement).
Two fire exit doors preferably at opposite ends of PACU are advised.

Floor plan of PACU
Square floor plan is preferable. One wall should accommodate nursing workstation and
support areas (e.g., medicine trolleys, cabinets, seating area for writing, equipment,
consumables and linen storage etc.) and the rest three walls will have bays for patient bed/
trolleys. Direct sight to patients must be ensured. PACU personnel should travel the shortest
possible distance to reach the patient. No construction, partition, equipment or storage of
items should be done between nurses’ station and patients. Open-ward design allows
simultaneous observation of all patients at a time.
Many alternative designs may be possible. PACU may be divided into subsections for
clinical (e.g. highly infectious patient) and administrative purposes may be done but the
partition should not obstruct line of sight to the patient and monitors.
Floor should be constructed of nonslip floor tiles in one light colour (dark colours should be
avoided).

Wall of PACU
Light colours are suitable for the walls. Clocks should be easily seen from all locations and
all of them must show the same time.

Lighting in PACU
Day lighting should be encouraged in PACU. Natural light must be visible to patients
admitted in the PACU. In addition, standard bright fluorescent lights should be used in ceiling
mounted lighting fixtures in the common areas.

Three levels of lighting are required within each bed space that can be individually
controlled.
1. Low-level nightlight used for observation of sleeping patient when PACU is otherwise
quiet.
2. Standard fluorescent fixture centred in the ceiling.
3. For diagnosis or treatment, one bright spotlight must be mounted/ fitted in the ceiling
over the bed.
In addition, PACU must have at least one working portable spotlight which can be moved
anywhere to facilitate procedures.

Environment of PACU
24˚C is recommended average temperature in PACU. Cooler temperatures induced
hypothermia causes delay in recovery from anesthesia. Relative humidity should be kept
between 40%-60%. Noise control measures should be adopted to keep noise as low as
possible.

Ventilation of PACU
Ventilation and air conditioning of PACU should be set in such a way that there is positive air
pressure inside the PACU, which will prevent entry of outside bacteria into the room and
reduce chance of infection of patients.
Air-handling system of isolation room should be constructed in such a way that ventilation
strategy can be changed with the push of a switch from negative pressure flow (protect the
other patients) to positive pressure flow (protect from other patients and outside infectious
threats).

Electrical power
At least 6-8 and preferably up to 12 electrical outlets should be located on the head end of
each bed space.
Not less than 2 per bed and preferably all of the electrical outlets must be connected to
emergency backup power system (generator/ UPS) which will activate in less than 10
seconds in case of power failure. Emergency outlets should be marked with red switch plate
and red outlet covers. Ventilators and syringe pumps containing vasoactive drugs must be
connected to emergency outlets.
There should be several special 240-volt plugs for portable X-ray machines.

Medical gases
At minimum, there should be 2 and preferably 3 O 2 outlets (one of them with flowmeter
installed constantly) at the head end of each bed.
There should be 2- 5 suction outlets at the head end of each bed slot. 1 vacuum outlet must
have suction regulator and suction bottle at all times, 1 for tracheal suction, another for
gastrointestinal suction. There should be separate suction outlets for chest tubes, surgical
drain, and airway or surgical emergencies.
At each bed space, there should be 1 compressed medical air outlet to allow use of ICU
ventilator.
In emergency, anesthesia machine may be used in PACU occasionally. So scavenging
system (WAGD) should be available even in PACU.

Hand washing arrangements
1 hand washing sink for each 6 bed is strongly recommended.

Bed number in PACU
There should be 1.5 to 2 PACU bed for each OT room.

Bed space in PACU
Minimum 100-120 square feet of floor area should be available for actual bed. This will allow
the nurses to work around all sides of a bed with at least 3 feet of clearance from adjacent
bed/ wall. At head end there should be shelf space for equipment and consumables (at least
12 square feet is advised). Larger area of around 250 square feet may be required in super
specialty disciplines like cardiothoracic surgery or neurosurgery.
There should be space for writing with necessary arrangements nearby (may use the rolling
tray tables). Every bed slot needs an emergency call button which may be activated by the
staff as and when required.

Storage space in PACU
PACU may have provision of Anesthesia machine/ ICU ventilator for emergency. Prominent
and designated places should be planned beforehand for storage of carts for emergency
such as resuscitation (crash trolley), airway cart, and surgical (e.g. tracheostomy).
Inadequate storage area may lead to dysfunctional PACU.
Clean and dirty storage should be kept separate. 2 separate utility rooms (clean and dirty)
should be planned. Warmers should be available in clean utility (CU) area. Dirty utility (DU)
area should be on border wall. DU must have a separate door to outside corridor, so that

biomedical waste and dirty linen can be removed without carrying it along patients. Dirty
area should have 3 separate sinks; one for regular use, one for instrument washing, and one
for cleansing.

Staff support space
There should be adequate space for staffs. Separate washroom, desk space, space for
doctors, nursing staffs, other technical and non-technical staffs and computer terminals must
be taken into account.

Isolation in PACU
At least 1 enclosed space (cubicle) is desired for patients requiring isolation for infection
control. At the minimum there should be one isolation or “side” room that must have a wide
door connecting with PACU and another door in a “border wall” opening to hospital corridor.
This design will allow immunocompromised patients or patients with infections to remain
isolated from the other patients of PACU but receive PACU care.

Personnel and staffing
The PACU should have highly specialized facilities and may function as an ICU. Immediate
availability of resources and trained personnel must be ensured otherwise timely intervention
and management of any clinically significant problems will be hampered.
Nurses and technicians
PACU should deliver perioperative care by specially trained nurses and medical
technologists OT (MT-OT) who are expert in monitoring and managing the events during
immediate post-operative period requiring anesthesia. PACU nurses/ MT-OT should be
trained in BLS, ACLS, airway management and the special needs (care of wound and
variety of drainage catheters) of postoperative patients. In-charge nurse will also involve
herself in backup care of patients when PACU gets busy in addition to supervision of
operationalization of PACU.
For the first 15 minutes after admission in PACU, it is advised to have one nurse/ MT-OT
exclusively looking after single patient. After initial 15 minutes, conscious patients and stable
vital signs can be monitored by nurse/ MT-OT who is simultaneously monitoring other similar
patients, but not exceeding 3 patients at a time.
In each shift of each PACU, a health care provider trained in ACLS must be available.

Equipment in PACU
Central equipment
Full resuscitation or “code blue” cart is mandatory. Whether more than one crash cart is
required will depend on the area of the PACU and the type of patients admitted. There
should be setup for both transcutaneous and transvenous pacing and pulse generators. All
airway

equipment,

including

videolaryngoscope,

videoendoscope/

fiberoptic

bronchoscopescope and light source must be available. ICU ventilator should be kept in
PACU permanently and ready for use when required.
Surgical trays; at least a tracheostomy tray, intercostal chest drain tray, and venesection set
must be available at all times.
Warming devices are essential in the PACU. Convective air warmer is preferred.
Apparatus required for disinfection should be available at PACU.
There is always the possibility of a power failure. Rarely the emergency power may also fail,
resulting in darkness. There should be availability of flashlights with battery and batterypowered lanterns to handle this crisis.
Tube system
Tube system is a series of vacuum tubes which can be used to send hard copies of relevant
documents and specimens around the hospital and laboratories respectively. If this system
is planned in the hospital, then space for installation must be allotted for tube system in the
PACU.
Bedside equipment
Stretchers should be kept organized as per Institutional protocol. One stretcher per bed will
be inadequate in transferring out or receiving patients.
On the head end of patient bay, equipment must be kept for immediate availability. O 2 tubing
and O 2 delivery devices, such as nasal cannula, regular face masks, and non-rebreathing
masks, venture masks, nasopharyngeal airways and oropharyngeal airways, suction
catheters, self-inflating resuscitator bag and monitors with capnograph must be there.
Other equipment and consumables that should be immediately available are pressure bag
for rapid infusion, blood sampling tubes, blood gas (ABG) kits, basic nursing equipment
(e.g., IV infusion set, gloves, gauze, eye pads, eye protectors, tape, emesis basin, etc.),
tools (e.g., suture set, scissors, clamp set, etc.)

Monitoring of patient
Pulse oximeter
Preferably pulse oximeter should be installed at each bed. Oximetry probe must be attached
to all newly admitted PACU patients and left on and functioning all over the patient’s stay.
Alternatively, pulse oximeter can be put on rolling stands so that it can be moved easily from
patient to patient. Adequate number of pulse oximeters must be there so that it is not
removed from a patient and shifted to other patient when it is still required to be attached on
the original patient.
ECG monitor
Minimum monitoring standard includes an electrocardiogram monitor.
Blood pressure monitor
Monitors usually have non-invasive blood pressure modules. Some of them may have
invasive blood pressure channels.
The availability and use of multichannel monitors does not exclude the need for
sphygmomanometer and stethoscope in each bay.
Thermometer
Besides rapid-acting electronic thermometers, thermometers should be available, too, if
available.
Capnography
It is necessary have at least 1 capnograph to verify correct tracheal intubation and monitor
adequacy of ventilation and adequacy of perfusion in seriously ill patient. If there is the
possibility of many mechanically ventilated or severely ill patients in PACU at the same time,
it may be reasonable to install capnograph module integrated in the multichannel monitor at
many or all beds.
Neuromuscular transmission monitor (NTM)
One NTM with train-of-four (TOFR) and double-burst stimulation (DBS3,3) capability should
be available in PACU to evaluate patients for residual effect of muscle relaxant.
Cardiac output monitor
Cardiac output monitor may be made available based on demand in PACU depending on
specialization of surgeries conducted and expertize available.

Computerized patient data management systems
Data can be registered by either capturing signals from monitor directly or by manual entry
by PACU personnel or doctors.

Patient Safety Concern
Adverse events occur in the PACU. Airway obstruction is the most disastrous untoward
event. Aspiration of vomitus is another concern. Hypoventilation from residual effect of either
muscle relaxants or anaesthetics or sedatives is a significant concern.

Duration of stay
Conscious, stable, and uncomplicated patients who have been in PACU for > 30 minutes
can be monitored even less closely. Patients who have airway complications or who are
unstable need constant close monitoring irrespective of duration of stay in PACU. At least 60
minutes is needed to admit, manage, monitor recovery and get a patient ready for transfer
out from the PACU, and to complete all paperwork unless the situation is complicated.
Maximum duration of stay in PACU is usually 4-6 hours.

Responsibility
PACU is a wing of the anesthesia department, and anesthesiologist should make final
decisions.
To ensure continuity of management, each patient’s postoperative care in PACU should
remain under the direction of the anesthesiologist, who will make decisions related to the
patient’s vital signs (i.e., airway, breathing, circulation, and neurological status) and
analgesia. The operating surgeon will decide about results of surgical procedure and may
add direction with mutual agreement of anesthesiologist.

Special situation: Paediatric PACU
Personnel
Anesthesiologist or pediatrician experienced in perioperative care including the evaluation
and management of postoperative complications of child/ neonate should be immediately
available. PALS certification is recommended in provision of pediatric CPR.
Equipment & Drug
Specialized pediatric equipment and drugs should be immediately available in the PACU.
Monitoring of vital signs of every child in pediatric PACU is compulsory. Oxygen and suction
must be available at each bedside. Oxygen delivery systems (e.g. SIRB/ oxygen hood)

should be available during transport of neonates, infants and children from the OT to the
PACU and/or SNCU/ NICU/ PICU.

Communication system
Inadequate number of intercoms or telephones is common problem in PACU. The best way
is to seek advice from doctor how many intercoms/ telephones will be required and to install
double that number.
OT and PACU must have different intercom numbers in addition with main number which will
be used by OT circulating nurses and PACU to communicate on impending patient transfers
from OT to PACU.
There should be dedicated alarm system that will allow call for help in a crisis/ emergency.

Step down recovery
In Step-down recovery area or pre-discharge area or phase II recovery area patients are
physiologically stable, awake, oriented, and postoperative analgesia plan already
implemented. They will tolerate oral intake yet still may have the IV cannula in place. Nurseto-patient ratio is usually much lower (1:8 per shift) in this area. Family is often allowed to
meet the patient in step down recovery, especially in paediatric patients.
Activities such as voiding, nutrition, dressing, ambulation, and pre-discharge instruction are
carried out at step down recovery. Recovery personnel must be prepared to treat nausea,
emesis and pain. Evaluation of patients must continue for development of late postoperative
complications.

Criteria-Based Recovery
Time-based recovery is considered arbitrary nowadays, in which patients stay in phases of
recovery process for a minimum time period. Criteria-based recovery allows patients to pass
through the recovery process at their own speed, ascertained by fulfilment of specified
criteria for each transition. So recovery time is individualized.
Patient may pass to step-down recovery (phase II) soon after stay in the PACU/ phase I
recovery area or may be transported directly from the OT to phase II recovery (fast tracking).
Modified Aldrete score (Annexure- ) should be used to assess transfer patient from PACU/
phase I recovery to phase II recovery and PADSS score (Annexure- ) should be used to
assess fitness of shifting patient from phase II recovery to ward/ discharge (in day-care
surgery).

Staffing
At least two staffs must be posted at a time even when there is a single patient in the PACU
who does not fulfill the criteria for discharge to the ward. Staffing formula should 1: 1 up to 1st
15 minutes, after that maximum of 3 patients may be looked after by a nurse in
uncomplicated cases. There should be supernumerary doctor in PACU who should be
immediately available for patients.

Cross-Training of Staff
All staffs should receive appropriate training to nationally recognized standards. At least one
certified Acute Cardiac Life Support (ACLS) provider staff should be present and, for
children, an appropriate pediatric advanced life support (PALS) qualification is advised.
Cross-training of staff is advised to monitor and manage other groups of patients, such as
patients recovering from anesthesia in radiology (e.g. MRI), catheterization laboratory (e.g.
cardiac cath-lab), or after gastrointestinal procedures (e.g. ERCP).

Facilities for PACU staffs
Other facilities should include rest room, toilets, showers, changing room, clean duty clothes
and lockers for secure storage for personal belongings. Safety of patient and staffs must be
ensured by security systems (security guard, CCTV) especially at night.

