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problem of “could not locate” (CNL) medical equipment. Having a documented 
process in place for identifying and locating missing devices can help health care 
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   5   Notes from the Field: No Sign Required if You Can Clearly See the Fire 
Extinguisher: James Kendig, MS, CHSP, CHCM, CHEM, LHRM, field director–
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Accreditation and Certification Operations, sheds light on a common misconception 
about fire extinguisher signage.  

   6   Top-Cited EC and LS Findings Clarified at TJC/JCR’s Annual Hospital 
Executive Briefings: Joint Commission surveys in the first half of 2019 and full-
year 2018 reveal ligature risks, medical gas–related issues, and problems with fire 
extinguishing systems among the most hazardous and frequently scored.

  13  Minimizing Construction and Maintenance Risks: The first in a two-part series, 
this article introduces and provides context for the Joint Commission–required pre-
construction risk assessment (PCRA) and infection control risk assessment (ICRA).

  17  Hybrid ORs: What EC Professionals Need to Know: Integrating advanced 
imaging equipment into operating rooms reduces surgical risks but also affects 
space, structural, utility, and HVAC needs. This case study is excerpted from JCR’s 
forthcoming book Planning, Design, and Construction of Health Care Facilities, 4th 
edition.
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From TJC Department of Engineering

Zen and the Art of  
Migratory Medical  
Equipment Maintenance 
by Richard Gudkese, BSEE, MA, CHFM

“I would like, instead, to be concerned with the question, ‘What is best?’ A 
question which cuts deeply rather than broadly, a question whose answers tend 
to move the silt downstream.”

—Robert M. Pirsig, American writer and philosopher

Zen Buddhism emphasizes the importance of living in the present—that there 
is a right time and place for everything. Problem is, within a health care facility, 
not everything is in its right place at the right time. I’m referring here to the 
common conundrum of missing medical equipment on which patients and staff 
rely—often referred to as “CNL” (could not locate) items that have disappeared or 
been misplaced. Cases in point: a wheelchair stolen from a hospital, a vital-signs 
monitor that has vanished, an infusion pump that can no longer be accounted for.

Such losses, even if temporary, can impede your organization’s ability to provide 
needed care in a timely and efficient manner, possibly putting patients at risk. 
These unexplained disappearances can also trigger fines and survey citations. 
Consider that the Centers for Medicare & Medicaid Services (CMS) requires 
deemed health care organizations to establish a 100% completion rate for preven-
tive maintenance and quality assurance (PM/QA) activities for high-risk medical 
equipment as well as low-risk medical equipment.

Keeping track of migratory medical equipment—including infusion pumps, wheel-
chairs, mobile vital-signs monitors, and stretchers—is especially problematic 
because this equipment is regularly on the go. As a result, health care organiza-
tions find it particularly challenging to achieve a 100% PM/QA completion rate.

Fortunately, The Joint Commission allows some leeway when it comes to PM/QA 
activities. Annual PM/QA requirements, which are common for low-risk equipment, 
provide a compliance window of plus-or-minus 30 days from the anniversary date 
of the last event. The Joint Commission’s Department of Engineering, Standards 
Interpretation Group (SIG), is currently reviewing these grace periods to provide 
more clarity and possibly additional latitude. However, these changes need to 
be approved by CMS before new Joint Commission Environment of Care (EC) 
requirements can be implemented.

An obvious question arises: How is 100% compliance possible if, say, your orga-
nization cannot locate each piece of equipment? For example, let’s assume your 
organization is at the midpoint of its 60-day period to complete the annual PM/
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QA on 120 infusion pumps; however, you are unable to locate 9 of the pumps. 
What’s the solution? One possibility is to turn to Robust Process ImprovementTM 
(RPI).

RPI to the rescue
RPI is a set of strategies, tools, methods, and training programs championed by 
The Joint Commission to improve the efficiency of business processes and the 
quality of products and services. A process is considered “robust” when it consis-
tently achieves high quality.

If it hasn’t done so already, your organization can create an RPI activity to help 
minimize the number of pumps that cannot be found. In addition, as part of that 
process, your organization can develop a program to investigate why some 
infusion pumps cannot be maintained.

For example, say your organization has determined that two infusion pumps 
are out of service for repair, three are in long-term use, and four simply cannot 
be found. The two out of service would not count against your organization’s 
completion rate. That’s because PM/QAs would be temporarily suspended for 
those devices until they are returned to service. At that time, they would undergo 
their required PM/QA, which would likely also meet their incoming inspection 
requirements.*

The same applies to equipment in use. The expectation is that the PM/QA 
would be completed as soon as the equipment becomes available. The Joint 
Commission does not recommend that devices be removed from patient use for 
PM/QA testing.

For the remaining four pumps, the organization should have a process that 
enlists certain personnel or departments (equipment owners, heavy users, and 
processing departments, for example) to help locate the missing equipment. That 
process should be documented and rigorous, and the organization should hold 
departments and personnel accountable. At a minimum, the responsible depart-
ment should place this documentation in the equipment’s history file.

It’s not hard to imagine why, for instance, a Joint Commission surveyor would have 
an issue with an organization simply claiming that a life support device, such as a 
monitor/defibrillator, could not be found. However, if your organization establishes 
an effective process for identifying and trying to locate missing equipment, it may 
temporarily remove the device from the inventory so that it does not affect its 
completion rate. If the device continues to be regarded as “CNL,” your organiza-
tion may permanently remove it from active service. The piece of equipment can 
be documented into a certain designated category such as “retired,” “retired CNL,” 
“missing,” or “missing CNL.”

* If equipment is out of service because the manufacturer or an authorized service representative is performing 
the PM/QA, another PM/QA is not required when the device returns to service. Only the typical incoming 
testing (safety, operational, and functional testing) is required.
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In addition, your organization should establish processes, with defined time 
frames, to ensure that staff will continue to search for any missing equipment 
and will complete the PM/QA prior to its next anniversary date. Departments 
that manage medical equipment should be included in your organization’s asset 
management process to ensure an accurate and updated inventory, too.

Ideally, migratory medical equipment and those devices in need of preventive 
maintenance and used for quality assurance activities shouldn’t be difficult to 
locate. To safeguard the health and well-being of our patients and comply with 
regulatory restrictions and standards, we need to implement and follow best 
practices that are designed to be effective. Take time now to evaluate your orga-
nization’s processes for managing and inventorying migratory medical equipment 
and to make improvements as necessary. EC 

Richard Gudkese, BSEE, MA, CHFM, a Life Safety Code®† surveyor for 
The Joint Commission, wrote this column on behalf of the Department 
of Engineering.

NEXT 
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 Notes from the Field

No Sign Required if  
You Can Clearly See  
the Fire Extinguisher
by James Kendig, MS, CHSP, CHCM, CHEM, LHRM

Health care organizations have recently expressed confusion about an important 
issue: whether to use signage to identify the location of a fire extinguisher in a room, a 
hallway, or another area of a facility.

Some of this confusion stems from the language used in National Fire Protection 
Association (NFPA) 10-2010, Standard for Portable Fire Extinguishers. Standard 6.1.3.1 
of NFPA 10-2010 states: “Fire extinguishers shall be conspicuously located where they 
are readily accessible and immediately available in the event of a fire.”

But looking more closely at a related NFPA requirement can resolve this issue. NFPA 
10-2010 Standard 6.1.3.3.2 states: “In large rooms and in certain locations where visual 
obstructions cannot be completely avoided, means shall be provided to indicate the 
extinguisher location.” The word means here should be interpreted to mean “signs.”

Many fire extinguishers are clearly visible because they’re mounted on the wall without 
being obstructed from view, as in a corridor or kitchen. If you can easily see a fire 
extinguisher from a distance, at any viewing angle, a sign is not needed.

However, a sign is required for an extinguisher that is totally recessed (for example, in a 
cabinet that protrudes into the corridor a few inches) or concealed within a wall (as in a 
flush-mounted cabinet). Also, if visual obstruction of the extinguisher cannot be avoided, 
as can happen with an architectural feature such as a column (structural support), you 
must display a sign. Failing to do so can put your organization at risk and trigger a Life 
Safety Code®* survey citation.

James Kendig, MS, CHSP, CHCM, CHEM, LHRM, is field director–surveyor 
management and development for The Joint Commission’s Division of 
Accreditation and Certification Operations.

* Life Safety Code® is a registered trademark of the National Fire Protection Association, Quincy, MA.

NEXT 
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The Joint Commission and Joint Commission Resources each year hold Hospital Executive 
Briefing events in four regions of the country. These comprehensive day-long programs 
address top-cited Life Safety (LS) and Environment of Care (EC) standards and elements 
of performance (EPs), as well as topics such as leadership challenges, infection prevention 
and control, medication management, medical staffing, and patient suicide prevention. This 
year, the Hospital Executive Briefings took place in Los Angeles on September 5, New York 
City on September 19, the Chicago area (The Joint Commission’s Oakbrook Terrace, Illinois, 
headquarters) on September 25, and the Dallas area (Irving, Texas) on October 18.

This article is based on the presentation by Herman A. McKenzie, MBA, CHSP, The Joint 
Commission’s director of engineering, Standards Interpretation Group, at the Chicago-area 
Hospital Executive Briefing. James Kendig, MS, CHSP, CHCM, CHEM, LHRM, field director–
surveyor management and development for The Joint Commission, contributed to this 
presentation.

Top-Cited EC and LS Findings 
Clarified; Solutions Suggested
JOINT COMMISSION SURVEYS IN THE FIRST HALF OF 2019 AND FULL-
YEAR 2018 REVEAL LIGATURE RISKS, MEDICAL GAS–RELATED ISSUES, 
AND PROBLEMS WITH FIRE EXTINGUISHING SYSTEMS AMONG THE MOST 
HAZARDOUS AND FREQUENTLY SCORED

First the good news: Aggregate SAFERTM* Matrix data from hospital surveys in 
both full-year 2018 and the first half of 2019 show that only a tiny percentage of 
Joint Commission Environment of Care (EC) findings (0.31% and 0.39%, respec-
tively) merited classification as immediate threats to health or safety, indicated by 
the dark red bar at the top of the matrix (see page 7). The SAFER Matrix numbers 
were even better for Life Safety (LS) findings, with a mere 0.01% of hospital 
citations in 2018 and only 0.15% of the citations in the first six months of 2019 
classified as immediate threats (see page 9). 

In addition, only 4.36% of the EC findings in 2018 and 4.25% of the EC findings 
from January 1 through June 30, 2019, were considered highly likely to harm 
patients, staff, or visitors, as illustrated by the bright red row immediately below 
the top bar of the SAFER Matrix. Indeed, nearly 50% of the EC findings in both 
time periods—by far the most significant proportion—fell in the low-risk, limit-
ed-scope yellow area on the lower-left side of the matrix. Even more striking, 
almost 70% of LS findings for hospitals were classified as “low limited” in 2018 
and the first half of 2019.

Although Joint Commission–surveyed hospitals have reason to be proud of these 
results, the top 10 lists of most frequently cited EC and LS standards and elements 
of performance (EPs) remain fairly consistent from year to year, with just a few of the 
ranked findings trading places. This means that certain problems persist. The Joint 
Commission aims to help organizations avoid Requirements for Improvement—and, 

* Trademarked by The Joint Commission, SAFER™ is an acronym for Survey Analysis for Evaluating Risk™.
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especially, serious Centers for Medicare & Medicaid Services (CMS) Condition of 
Participation (CoP)–level findings—by offering practical solutions and resources, 
emphasized Herman A. McKenzie, MBA, CHSP, The Joint Commission’s director of 
engineering, during his September 25 Hospital Executive Briefing presentation at 
the Dennis S. O’Leary Conference Center in Oakbrook Terrace, Illinois.

Herman A. McKenzie, MBA, CHSP, The Joint Commission’s director of engineering, provides EC and LS 
data, as well as suggested solutions, during his presentation at the Chicago-area Hospital Executive 
Briefing on September 25.

In 2018 and the first half of 2019, Joint Commission Standard EC.02.06.01, EP 1 
ranked first among the top 10 most frequently scored EC requirements with the 
greatest potential to cause harm (see “Related Joint Commission Requirements” 
on page 12). The presence of ligature risks in hospital settings was the main 
reason surveyors cited this general patient safety standard and EP. However, The 
Joint Commission no longer scores ligature risks under this standard; as of July 
1 of this year, ligature risks have been cited under National Patient Safety Goal 
(NPSG) 15.01.01, McKenzie noted.

EC Standards for 2018 and First Half of 2019

Joint Commission hospital survey results show very similar aggregate SAFER™ Matrix data in the 
first six months of 2019 versus full-year 2018.
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Starting in 2017, CMS compelled The Joint Commission to regard any ligature 
finding as an automatic Condition-level citation. However, in summer of 2018, 
explained McKenzie, “CMS said, ‘We think we’ve called attention to this issue. You 
can use your discretion. A ligature finding doesn’t have to be a Condition-level 
finding.’”

Top 10 EC Standards for 2019

This SAFER™ Matrix–related bar graph shows the most frequently scored EC standards in the first 
half of 2019 and the likelihood of the findings causing harm.

To avoid a Condition-level citation now,† hospitals first and foremost need to have 
a ligature risk assessment already completed before Joint Commission surveyors 
arrive on site, according to McKenzie. Second, organizations need to have a 
discussion with their survey team (both clinical and Life Safety Code®‡ surveyors) 
to make sure appropriate mitigation has been identified. Third, The Joint 
Commission needs to ascertain that the organization is working on the correction 
and has already started ordering furnishings, fixtures, and equipment to replace 
the high-hazard items identified in the ligature risk assessment.

† CMS is expected to issue final guidance on ligature risks but had not yet done so at press time.

‡ Life Safety Code® is a registered trademark of the National Fire Protection Association, Quincy, MA.

Legend
• EC.02.06.01, EP 1: Safe, functional environment—interior spaces
• EC.02.05.05., EP 6: Utility system components, non-high-risk
• EC.02.05.01, EP 9: Utility system controls, labeling
• EC.02.02.01, EP 5: Hazardous chemicals—handling, disposal
• EC.02.05.01, EP 15: Ventilation, critical care areas
• EC.02.03,03, EP 3: Quarterly fire drills—unannounced, varied times
• EC. 02.05.09, EP 11: Piped medical gas shut-off valves
• EC.02.05.09, EP 12: Medical gas cylinders policy
• EC.02.05.01, EP 16: Ventilation, non–critical care areas
• EC.02.04.03, EP 3: High-risk medical equipment—inspection, testing
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McKenzie suggested that his audience members access The Joint Commission’s 
“Suicide Prevention Portal” for resources health care organizations can use 
to mitigate ligature risks. Access to the portal is available at https://www.
jointcommission.org/topics/suicide_prevention_portal.aspx.

LS Standards for 2018 and First Half of 2019

Joint Commission hospital survey results reveal very little difference between LS findings in the 
first six months of 2019 versus full-year 2018, as the aggregate SAFER™ Matrix data illustrate.

Medical gas concerns
Most hospitals have a policy calling for separating full and empty medical gas 
cylinders in storage areas, a requirement of EC.02.05.09, EP 12. “Most organi-
zations are pretty fastidious about their policy and have a good one in place,” 
McKenzie said. The reason for this common finding, he observed, is simply 
“human error,” the kind that often occurs when staff members feel rushed, over-
whelmed, and distracted. Clearly labeling and segregating the cylinder storage 
racks can help avoid potentially catastrophic mistakes, such as someone hurriedly 
grabbing an empty oxygen cylinder for a patient who needs oxygen immediately 
in an emergency.

Piped medical gas systems also account for frequent moderate-risk citations, 
with insufficient access to shut-off valves a commonly scored finding under 
EC.02.05.09, EP 11. “You can’t block a shutoff valve,” McKenzie reminded his 
audience. “Even if it’s a mobile device or structure, you can’t put it in front of 
a shut-off valve.” He has seen wheeled carts, stretchers, and even permanent 
equipment such as photocopiers placed right in front of gas shut-off valves, 
which would make it difficult for shorter staff members to reach those valves in an 
emergency. (See also the many medical gas labeling requirements detailed by this 
EP in “Related Joint Commission Requirements” on page 12.)
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According to LS.02.01.35, EP 4, nothing can be touching or supported by sprinkler pipe.

Fire extinguishment
The top-cited Life Safety standard for hospitals surveyed in the first six months 
of 2019 was LS.02.01.35: The hospital provides and maintains systems for 
extinguishing fires. A few of this standard’s EPs continue to be problematic. For 
example, addressed under EP 4, cables or wires clamped to or draped over 
sprinkler pipes (see photo above) is a commonly scored violation, McKenzie said, 
noting that an above-ceiling permit policy can help avert this problem. Anyone 
working above ceiling, especially outside contractors, can be required to detail 
their route and procedures ahead of time and then submit to an audit afterward. 
Ladder tags are useful for indicating that someone has gone through the requisite 
permitting process.

Neglected or damaged sprinkler heads also frequently lead to findings. Scored 
under LS.02.01.35, EP 5, sprinkler heads must be free of corrosion, foreign 
materials, and dust.

Corridor clutter blocking access to fire extinguishers is another problem Joint 
Commission surveyors have seen. McKenzie showed his audience a photo of a 
low-mounted fire extinguisher completely blocked by a large trash bin (see page 
11), a finding that would be scored under EP 14.
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Access to fire extinguishers must not be blocked, per LS.02.01.35, EP 14.

Suggestions
The Joint Commission no longer requires accredited facilities to conduct envi-
ronmental tours, which previously had to be conducted twice a year in patient 
care areas and once a year in nonpatient areas. Nevertheless, McKenzie strongly 
recommends conducting such rounds as a way for an interdisciplinary team to 
walk the hospital and chat with staff while scanning for EC, LS, and other deficien-
cies. “Environmental tours are an awesome tool,” he emphasized. “If you have an 
opportunity, you should do them.”

McKenzie also suggested that his audience members stay current with Joint 
Commission requirements by reading The Joint Commission Perspectives® and 
FAQs on The Joint Commission’s website (https://www.jointcommission.org/about 
/jointcommissionfaqs.aspx), as well as Environment of Care® News. In addition, 
anyone can sign up for free news and alerts at the bottom of the jointcommission 
.org home page. Furthermore, as McKenzie noted, questions can be submitted 
directly to the Department of Engineering through the extranet Standards Online 
Submission Form. EC  
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Related Joint Commission Requirements
Standard EC.02.06.01
The hospital establishes and maintains a safe, functional environment.

Note: The environment is constructed, arranged, and maintained to foster patient safety, provide facilities 
for diagnosis and treatment, and provide for special services appropriate to the needs of the community.

EP 1: Interior spaces meet the needs of the patient population and are safe and suitable to the care, treatment, 
and services provided.

Standard EC.02.05.09
The hospital inspects, tests, and maintains medical gas and vacuum systems.

Note: This standard does not require hospitals to have the medical gas and vacuum systems discussed below. 
However, if a hospital has these types of systems, then the following inspection, testing, and maintenance 
requirements apply.

EP 11: The hospital makes main supply valves and area shutoff valves for piped medical gas and vacuum 
systems accessible and clearly identifies what the valves control. Piping is labeled by stencil or adhesive 
markers identifying the gas or vacuum system, including the name of system or chemical symbol, color code 
(see NFPA 99-2012: Table 5.1.11), and operating pressure if other than standard. Labels are at intervals of 20 
feet or less and are in every room, at both sides of wall penetrations, and on every story traversed by riser. 
Piping is not painted. Shutoff valves are identified with the name or chemical symbol of the gas or vacuum 
system, room or area served, and caution to not use the valve except in emergency. (For full text, refer to NFPA 
99-2012: 5.1.4; 5.1.11.1; 5.1.11.2; 5.1.14.3; 5.2.11; 5.3.13.3; 5.3.11)

EP 12: The hospital implements a policy on all cylinders within the hospital that includes the following:

 y Labeling, handling, and transporting (for example, in carts, attached to equipment, on racks) in accordance 
with NFPA 99-2012: 11.5.3.1 and 11.6.2

 y Physically segregating full and empty cylinders from each other in order to assist staff in selecting the proper 
cylinder

 y Adaptors or conversion fittings are prohibited
 y Oxygen cylinders, containers, and associated equipment are protected from contamination, damage, and 

contact with oil and grease
 y Cylinders are kept away from heat and flammable materials and do not exceed a temperature of 130°F
 y Nitrous oxide and carbon dioxide cylinders do not reach temperatures lower than manufacturer recommen-

dations or -20°F
 y Valve protection caps (if supplied) are secured in place when cylinder is not in use
 y Labeling empty cylinders
 y Prohibiting transfilling in any compartment with patient care

(For full text, refer to NFPA 99-2012: 11.6.1; 11.6.2; 11.6.5; 11.7.3)

Standard LS.02.01.35
The hospital provides and maintains systems for extinguishing fires.

EP 4: Piping for approved automatic sprinkler systems is not used to support any other item. (For full text, 
refer to NFPA 25-2011: 5.2.2.2)

EP 5: Sprinkler heads are not damaged. They are also free from corrosion, foreign materials, and paint and 
have necessary escutcheon plates installed. (For full text, refer to NFPA 101-2012: 18.3.5.1; 19.3.5.3; 9.7.5; 
NFPA 25-2011: 5.2.1.1.1; 5.2.1.1.2; NFPA 13-2010: 6.2.6.2.2; 6.2.7.1)

EP 14: The hospital meets all other Life Safety Code automatic extinguishing requirements related to NFPA 
101-2012: 18/19.3.5.

NEXT 
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The second part of this two-part series will run in the December issue 
of EC News. That article will describe the steps of the PCRA and ICRA 
processes in more detail.

Part 1: Minimizing Construction 
and Maintenance Risks
AN INTRODUCTION TO PRE-CONSTRUCTION RISK ASSESSMENT (PCRA) AND 
INFECTION CONTROL RISK ASSESSMENT (ICRA)

by Cathryn Balestrieri, MA, CHSP; Kenneth R. Haber, MPA, FACHE, CHSP, 
CHFSP; Mary Ann Haran RN, BSN, CIC; Steve Marzo, CHSP; and John Sohl

Required by The Joint Commission, a pre-construction risk assessment (PCRA) is 
a multidisciplinary process to assess the potential environment of care, life safety, 
and infection prevention and control risks associated with planned or unplanned 
construction, renovation, demolition, or maintenance/repairs in or contiguous to 
a health care environment. This assessment specifically focuses on patients and 
other occupants. 

The risks assessed include—but are not limited to—the spread of infection, 
noise, vibration, odors, security, maintenance, and the integrity and function of 
fire equipment and systems, ventilation, utility systems, and medical equipment. 
The PRCA also assesses such processes as storing, transporting, and delivering 
supplies and materials; transporting patients; and protecting staff. Ideally, the 
PCRA process begins during the planning phase of a construction, renovation, or 
maintenance project and is completed right before the work begins.

To ensure a safe environment for patients, health care staff, and visitors, the PCRA 
process must be documented and reviewed by a multidisciplinary team of key 
health care personnel and stakeholders, including infection preventionists, safety 
officers, engineering (facilities) personnel, design and construction team members, 
contractors, security leadership, administrators, and representatives of the area(s) 
affected by the work. 

An infection control risk assessment (ICRA), which is part of the PCRA process and 
also required by The Joint Commission (see “Related Joint Commission require-
ments on page 14), takes into account the environment, work practices, patient 
populations, and infectious agents associated with a proposed project and/or 
physical environment activity, as well as the action that needs to be taken prior 
to the work to mitigate risk. The ICRA process should be initiated when construc-
tion, renovation, demolition, or maintenance/repairs are in the planning stages to 
identify any changes to design based on the patient population of the unit and 
intended clinical applications. 
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Related Joint Commission Requirements
Standard EC.02.06.05
The organization manages its environment during demolition, renovation, or new construction 
to reduce risk to those in the organization.

EP 2: When planning for demolition, construction, renovation, or general maintenance, the 
organization conducts a preconstruction risk assessment for air quality requirements, infection 
control, utility requirements, noise, vibration, and other hazards that affect care, treatment, and 
services.

Note: See LS.01.02.01 for information on fire safety procedures to implement during 
construction or renovation.

EP 3: The organization takes action based on its assessment to minimize risks during 
demolition, construction, renovation, or general maintenance.

Standard EC.02.05.05
The organization inspects, tests, and maintains utility systems.

Note: At times, maintenance is performed by an external service. In these cases, organi-
zations are not required to possess maintenance documentation but must have access to such 
documentation during survey and as needed.

EP 1: When performing repairs or maintenance activities, the organization has a process to 
manage risks associated with air-quality requirements; infection control; utility requirements; 
noise, odor, dust, vibration; and other hazards that affect care, treatment, or services for 
patients, staff, and visitors.

Some major critical control points in the ICRA process include dust mitigation, 
proper ventilation, prevention of surface-borne contamination, and clean construc-
tion practices. Architects are familiar with Facilities Guidelines Institute (FGI) 
Guidelines and ensure that the elements needed to meet code requirements are 
included; however, sometimes an ICRA can identify elements that are not specifi-
cally required by code (such as extra sinks in a ventilator unit or additional 
airborne isolation rooms in an intensive care unit) but that are beneficial to the 
specific needs of the patient care unit. Before performing maintenance work, the 
in-house maintenance team should proactively participate in the ICRA process so 
that all critical patient protection measures to prevent possible contamination are 
in place. 

Some examples of projects that require PCRA/ICRA processes include the 
following:

• Renovating a cardiac catheterization lab

• Replacing electrical wiring in the operating room (OR) suite

• Constructing a new building adjacent to existing patient care

• Running new information technology (IT) wiring for a new electronic health 
record system

• Renovating an area to create a new inpatient hemodialysis unit 
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Now, and into the foreseeable future, these patient care challenges are being 
exacerbated by threats such as climate change, natural disasters, the emergence 
or re-emergence of infectious diseases, antimicrobial resistance, and pollution. All 
these hazards combine to demand significant changes and continuous updates 
in health care facility practices. Such construction and facility maintenance work 
adaptations must be given high priority to protect patients and also health care 
facilities staff, construction workers, visitors, and local communities.

The following examples underscore the seriousness of these risks: 

 ⊲ Climate change and disasters. From 2016 to 2018, the annual average 
number of billion-dollar weather and climate disasters was more than double 
the long-term average, with costs exceeding (by conservative measures) $150 
billion per year. Closure and damage to health care facilities in the wake of 
disasters can seriously compromise short- and long-term health care capacity.1,2

 ⊲ Emergence or re-emergence of infectious diseases. Four percent of US 
hospital inpatients have health care–associated infections (HAIs).3 HAIs lead to 
the loss of tens of thousands of lives each year and have devastating emotional, 
financial, and medical consequences.4 

 ⊲ Antimicrobial resistance. Approximately 700,000 antimicrobial resistance–
related deaths occur globally every year. Without effective actions, this figure is 
projected to rise to 10 million deaths annually by 2050.5

 ⊲ Pollution. Ninety percent of humanity now breathes polluted air, which kills 7 
million people each year.6 More than 80% of the world’s wastewater flows back 
into the environment without being treated or reused.7 In the United States, 
aging and inadequate sewage-treatment systems release more than 850 billion 
gallons of untreated wastewater annually.8

 ⊲ Health care staff DART rates. At a median of 6.2 per 100 full-time employees, 
DART rates (days away, restricted, or transferred from work due to on-the-job 
injuries) are some of the highest among all industry categories.9

Citation versus risk
By definition, quality health care is patient-centric and extends to everyone 
engaged in patient care or in proximity to patients. Toward that end, identifying 
potential hazards and mitigating them must be part of a health care facility’s DNA. 

High-risk construction environments, with the potential for contaminating 
patient care units with dust and debris—as well as the significant hazards 
posed by construction tools and equipment—could severely injure or cause 
the death of patients, staff, workers, visitors, and individuals in the community 
at large. Although failing to address these risks will lead to citations by The 
Joint Commission, the local authority having jurisdiction (AHJ), and perhaps the 
Occupational Safety and Health Administration (OSHA), every health care facility 
should recognize its moral responsibility to minimize construction-related risks.

Health care construction, facilities, safety, and infection prevention personnel 
should be fully competent, compliant, and effective in applying PCRA- and 
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ICRA-related best practices. Following a well-designed PCRA and ICRA will 
dramatically reduce the risk of injuries, illnesses, and fatalities as well as the likeli-
hood of any citations. EC 
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Hybrid ORs: What EC 
Professionals Need to Know
INTEGRATING ADVANCED IMAGING EQUIPMENT INTO OPERATING ROOMS 
REDUCES SURGICAL RISKS BUT ALSO AFFECTS SPACE, STRUCTURAL, UTILITY, 
AND HVAC NEEDS

Incorporating magnetic resonance imaging (MRI) and other advanced imaging 
modalities into operating rooms enhances surgical capabilities while reducing 
infection risks to patients, who no longer need to be transported from the sterile 
OR environment during their surgeries for scans. However, hybrid ORs do have an 
impact on the environment of care, as the following case study makes clear in the 
section “Special Considerations for Hybrid ORs.”

This case study is excerpted from JCR’s forthcoming book Planning, Design, 
and Construction of Health Care Facilities, 4th edition, which can be ordered 
from the JCR webstore. Developed in partner-
ship with the American Institute of Architects 
Academy of Architecture for Health (AIA/AAH), 
the book is a comprehensive guide for health 
care organizations around the world looking to 
build new facilities—or update current struc-
tures—in compliance with Joint Commission, 
Joint Commission International, and other 
recognized standards of health care design 
excellence. The new edition features a wealth 
of information, strategies, and solutions, as 
well as eight new case studies, that will help 
you understand core concepts for a successful 
construction or renovation project.

CASE STUDY: Hybrid Operating Rooms
Houston Methodist Hospital, Texas Medical Center, Houston, Texas

About the Facility
The Houston Methodist Hospital consists of the Texas Medical Center flagship 
hospital—a leading academic medical center—and six community hospitals 
serving the greater Houston area. In August 2018, the organization completed 
construction on the Paula and Joseph C. “Rusty” Walter III Tower (commonly 
called the Walter Tower). This new 925,210-square-foot 22-story structure 
replaced patient beds in Houston Methodist Hospital’s main building and 
expanded the neurosurgical and cardiovascular surgical capabilities of the Texas 
Medical Center. 

Addressing Joint Commission and  JCI Standards and Other Considerations— from Planning to Commissioning 

Planning, Design, 
and Construction of Health Care Facilities

Foreword by Tushar Gupta, FAIA

4th edition 
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Use of hybrid operating rooms is one of the most significant features of Houston Methodist Hospital’s 
new Paula and Joseph C. “Rusty” Walter III Tower (commonly called the Walter Tower). Because 
hybrid ORs incorporate large, heavy, energy-consuming, and heat-generating imaging equipment, the 
design team added extra steel support structures, raised the ceiling height, and made utility system 
modifications in comparison to traditional OR design.  

The project also included the renovation of 50,000 square feet of existing space 
to support integration of the new services. 

Background on the Project
The new tower includes:

• Eleven bed floors with capacity for 366 inpatient beds

• A surgery floor with capacity for 18 operating rooms (ORs)

• A cardiology floor with 11 interventional catheterization labs and 40 prep/
recovery beds

• Sky bridges on multiple levels that connect the new structure to the existing 
hospital

One of the most innovative features of the Walter Tower is hybrid ORs. These 
ORs integrate advanced medical imaging modalities into the surgical area itself, 
allowing the organization to provide image-guided surgical procedures for various 
health conditions. Imaging is frequently used in surgery, but the hybrid OR inte-
grates complex heavyweight medical imaging technology, such as magnetic 
resonance imaging (MRI) equipment, into the OR. Further, hybrid ORs give the 
surgical team access to immediate imaging to monitor changes in the patient’s 
status and inform and direct complex procedures. 
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“In a hybrid OR, the surgeon can 
monitor the patient’s status during a 
procedure,” says Haeoak Park, senior 
medical planner for EYP Architecture 
and Engineering, the firm respon-
sible for the Walter Tower project. 
“This avoids the risks associated with 
moving the patient to the imaging room 
and back to the operating room.” 

Three of the Walter Tower’s 18 ORs 
are hybrid ORs. In addition, the design 
includes two ORs sharing an intra-
operative MRI (iMRI) device. iMRIs 
are an imaging modality in which the 
MRI is available before the surgery 
is complete, without requiring that 
the patient be taken outside the 
sterile environment of the surgical 
suite. iMRIs are typically used to 
assist in neurological surgeries to 
treat brain tumors, epilepsy, and 
Parkinson’s disease, as well as some 
cardiac conditions. Because the iMRIs 
are directly connected to the OR, 
the surgical team can quickly and 
easily access their services during a 
procedure to confirm the procedure’s 
success without compromising the 
safety of the patient.

Special Considerations for Hybrid ORs
Imaging devices can be large and heavy and require special structural support 
to enable their safe use. The design team for the Walter Tower added extra steel 
support structures to the hybrid OR floors to accommodate the extra weight. In 
addition, the hybrid ORs were larger than the average standard OR. Park explains 
that the Walter Tower hybrid ORs required between 1,000 to 1,200 square feet: 
900 square feet for the OR itself, with an additional 150 square feet for the control 
room and 100 square feet for the equipment room. By comparison, a standard OR 
is between 600 and 700 square feet. However, ensuring adequate space proved 
problematic due to the rapid advancement of imaging technology. 

“An improved imaging device became available after construction was already 
under way,” says Park. “We had to adjust our original design to accommodate 
this new equipment.” Specifically, the ceiling height of the hybrid OR needed to 
be raised to 11 feet (compared to the standard 10-foot ceilings in regular ORs) to 
allow the device to fit in the space and function properly.

Completed in August 2018, Houston Methodist 
Hospital’s 22-story Walter Tower includes 18 
operating rooms, 3 of which are considered hybrid 
ORs.
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Another structural concern is the need for each hybrid OR to have its own 
equipment and control rooms, which added a significant amount of square 
footage to the surgical suite. The equipment and control rooms had to be carefully 
planned to optimize space and the workflow associated with these rooms. These 
rooms were purposely designed to be larger than the immediate need, allowing 
space to expand or adjust to new imaging technologies.

Utility systems serving the hybrid ORs also needed special attention. Normal and 
emergency electrical power supplies needed to reflect the increased demand 
from the imaging devices. In addition, the hybrid ORs each incorporated two to 
four electrical isolation panels to support the imaging equipment alone. Ventilation 
in the equipment and control rooms was also critical to mitigate the heat 
generated by the machinery and electronics they contain and maintain appro-
priate humidity levels. 

Using the Space
One of the challenges presented by the hybrid ORs was helping surgeons and 
their teams adjust to the new space with its new equipment. In particular, workflow 
patterns were significantly affected by the ability to perform imaging in the OR 
itself. Plus, adding extra equipment in the room meant that staff needed to adjust 
how they occupied and navigated the space. Moving components of some 
imaging technology, such as robotic arms that capture the images, also made the 
hybrid OR different from a traditional OR. 

These challenges required the organization to provide special training to its 
surgical staff. The organization sought input from the surgical team members to 
make sure their questions and concerns were addressed by the training. The 

training program was diverse and 
used multiple tools. For example, 
the team created 3D printed models 
of the hybrid ORs to help them 
better understand how the design 
translated into actual space. 

“The pieces are reminiscent of large 
doll house furniture,” says Jill Hope, 
health care marketing manager for 
EYP. “The miniature components 
of the hybrid OR could be moved 
around in the miniature modeled 
space.”

Training also included the construc-
tion of a full-scale mockup of the 
hybrid OR, which allowed staff to 
interact with the space directly. 
Virtual reality programs added 
another dimension to the training. EC 

Because the use of imaging equipment within 
an operating room affects workflow patterns, the 
Walter Tower’s surgical staff needed to be trained in 
advance of using the hybrid ORs. The project team 
created miniature models of the new space to assist 
with this training.
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2020 Manuals Now 
Available in PDF Form
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Maintain compliance in 2020
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