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ABSTRACT

Maintenance of hemodialysis vascular access is increasingly
performed on an outpatient basis by physicians trained in in-
terventional techniques. The adoption of guidelines by national

reputable organizations will help identify patients eligible for
such outpatient treatments and help optimize the safety and
efficacy of their procedures in the outpatient setting.

Agoalof these typesofoutpatientcenters is topromote
improved outcomes for patients’ dialysis vascular access.
The recent emergence of Outpatient Vascular Access
Centers (OVACs) that specialize in the treatment of he-
modialysis access has led to improved outcomes for
patients with chronic kidney disease (CKD) (1,2). In the
United States, the majority of interventional procedures
to maintain optimal dialysis access are currently per-
formed in OVACs. Hospitals and ambulatory surgical
centers (ASCs)havecomprehensivepolicyandprocedure
guidelines that govern their facilities. It is therefore timely
and appropriate to establish appropriate guidelines that
promotesafetyandefficacy in theOVACsetting.

Patient Selection

Patients on hemodialysis are at an increased risk of
cardiovascular complications and mortality (1). There-
fore, it is crucial to be aware of a patient’s status prior to
the start of a procedure and exclude those considered
clinically unstable. The history and physical examina-
tion are among themost important steps a physician can
take to ensure appropriate patient selection for an
outpatient procedure (2). Clinical contraindications for
outpatient procedures include ventilator dependence,
sepsis, coma, arteriovenous access infection, and known
or suspected tuberculosis or any other airborne disease.
The American Society of Anesthesiologists provides a
Physical Status Classification System that is useful in
assessing patient status (3).
The expected duration and complexity of the proce-

dure will also factor into the decision process. Preproce-

dural laboratory studies are not routinely performed in
the majority of OVACs. Many OVACs will cancel the
outpatient procedure if the patient has gone more than
5 days without an adequate dialysis treatment. Patients
with CKD are prone to hyperkalemia, but presently,
there is insufficient published clinical data to predict
potassium levels at which a procedure should be can-
celed (4). Similarly, patients with CKD frequently have
abnormal coagulation profiles. A recent review suggests
that large bore dialysis catheters can be safely placed
with platelet counts between 25,000 and 50,000 ⁄dl
and an INR between 1.5 and 2 (5). Individual clinical
judgment is recommended regarding preprocedural
laboratory work, as there are insufficient clinical data
to determine its requirement. Review of the risks and
benefits of a procedure for individuals can certainly help
guide the decision-making process regarding the appro-
priateness of the procedure in the outpatient setting.

Patient Visit Protocol

Patient Identification

Upon entrance into the OVAC, each patient’s name
should be registered and the indication for the procedure
confirmed. Patients should receive a physical identifier
(e.g., a color-coded bracelet) with information such as
patient name, date of birth, and any allergies (e.g., to
contrastmedia, anesthetics, anticoagulants).

Informed Consent

Written informed consent must be required prior
to any invasive procedure and for administration of
any analgesic or sedative medications (moderate seda-
tion).

Preprocedural Assessment and Verification

Adoption of the universal protocol of The Joint Com-
mission (6) or similar standards is recommended (7).
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The patient’s active vascular access and any previous
accesses should be assessed. A complete medical and
surgical history and medication list must be obtained
and updated at each visit.

Medical Imaging and Archiving

Medical image archiving should be performed in
accordance with regional health laws. Pertinent images
acquired from any study ⁄examination performed must
be archived daily to a PACS system, CD,DVD, or other
format for long-term storage. At least one landmarked
image from each digital subtraction run must be saved,
and all saved images must be of the highest quality
utilizing the image manipulation software on the fluoro-
scope [e.g., mask adjustment (pixel shift), landmarking,
contrast, and brightness].

Infection Control

Standard precautions must be observed for all
patients. Patients with known or suspected communica-
ble disease are screened and scheduled appropriately. All
staff should be familiar with infection prevention and
control policies and procedures (8) developed by the
organization. The implementation of an employee
health program should be considered. Terminal cleaning
of procedure rooms based on the guidelines of a reputa-
ble organization such as the Center for Disease Control
and Prevention (CDC), Association of periOperative
Registered Nurses (AORN), or Association for Profes-
sionals in Infection Control and Epidemiology, Inc.
(APIC) should be incorporated into the infection control
policies and procedures.

Medication Management

Medication management standards vary by regulat-
ing and accrediting body; an OVAC should implement
the appropriate standards based on their licensing or
accreditation status.

Sedation/Analgesia

A procedure-specific history and physical should be
performed and documented. The physician should then
determine an anesthesia plan based on these criteria and
discussed with the patient. Administration of prop-
ofol or greater than moderate sedation should only be
performed by an anesthesiologist. Patients should
fast for 8 hours prior to the procedure and should
not ingest liquids for 4 hours prior to the procedure.
Extra precautions should be taken in cases of urgent
procedures on patients who have not engaged in such
preprocedural fasting.

Contrast Agents

Referral to an inpatient setting should be considered
for patients with a known anaphylactic reaction to
contrast media. Carbon dioxide may be considered as a
substitute contrast agent in select cases.

Time Out

The adoption of a standard similar to the Joint Com-
missions’ Universal Protocol (6) or the New York State
Surgical and Invasive Procedure Protocol (7) should be
considered to review the right patient, right procedure,
right side, significantpastpatienthistoryof reactions,and
allergies inanOVACsetting toenhancepatient safety.

Recovery

A postanesthesia care unit should be available with
appropriate monitoring during recovery, including pulse
oximetry (9). Postsedation scoring mechanisms, such as
the Aldrete scoring system (10), can be adopted for use
in the recovery phase and utilized as part of an OVAC’s
discharge criteria to assist in determining patients’ readi-
ness for discharge (11). The same scoring mechanism
should be utilized in the presedation phase, so that
comparisons can be made between baseline status and
postoperativemeasurements.

Facility

The American Institute of Architects guidelines
should be followed when designing an OVAC especially
if there are future plans to become a state-licensed facil-
ity or an ambulatory surgical center (12). In addition,
state-specific guidelines must be incorporated into such
plans. Safety and security risks should be identified and
action taken to minimize these risks. The OVAC should
have adequate space, lighting, and infrastructure for the
procedures performed.

Smoking

Must be prohibited.

Security

Access to the office, as well as access to and from areas
identified as security sensitivemust be controlled.

Hazardous Materials

Hazardous materials should be appropriately stored
and discarded, and risks related to the handling of
such materials must be minimized. Personal protective
equipment must be used and appropriate precautions
followed tominimize exposure to hazardousmaterials.

Fire Safety

Potential for harm from fire, smoke, and other
products of combustion must be minimized. Free and
unobstructed access to all exits must be maintained. The
organization should have a written fire response plan,
with specific roles of the staff designated. Fire drills
should be conducted on a quarterly basis and critiqued
for efficiency. Duct detectors, heat detectors, manual fire
alarm boxes, smoke detectors, and electromechanical
releasing devices (hold fire-rated doors open until power
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is interrupted by a fire alarm condition or remote release
switch) should be tested as per the local fire code. Fire
extinguishers should be inspectedmonthly.

Electricity

The installation of an uninterrupted power source
should be considered in case of power failure (6,13).

Equipment

Equipment for the safe transfer and care of patients
through the OVAC should be present, functional, and
maintained in accordance with regional health regula-
tions. This should include at minimum a wheelchair,
stretcher, and an imaging table. The facility should con-
tain a code cart, which includes emergency drugs, airway
management equipment (ambu bag, oral airways), a
defibrillator, at least one full E cylinder oxygen tank,
and a suction machine. Ventilators are not required
within the facility.
The organization should have a systematic approach

to the selection and acquisition of medical equipment.
The practice should monitor and report all incidents in
which medical equipment is directly or indirectly attrib-
uted to the death, serious injury, or serious illness of any
individual. The practice should identify procedures to
follow when medical equipment fails, including emer-
gency clinical interventions, and backup equipment.
Life-support and non-life-support equipment should be
inspected and tested on a regular basis. All sterilizers
should be tested regularly (6).

Radiation Safety

The facility must have a Radiation Safety Officer and
a radiation safety manual, which includes radiation
safety policies and procedures specific to local, state, and
federal regulations.

Radiation Exposure

• The organization must take measures to ensure
that personnel radiation exposure is as low as
reasonably achievable (ALARA).

• All employees in a procedure room must wear
lead aprons, thyroid collars, and radiation bad-
ges while the fluoroscope is in operation, and
only personnel involved with the procedure
should be present during fluoroscopy.

Employee Safety Training and Compliance

• A Radiation Safety Officer should be appointed
to oversee regulation and policy compliance and
implementation of ALARA regulations for
patients and personnel.

Patient Safety

• Appropriate shielding should be used on all
examinations except where it will interfere with

the diagnostic information. Devices for shielding
should include: adequate collimations, gonadal
shield, lead aprons, and lead blockers.

• Fluoroscopy duration should be minimized and
pulse fluoroscopy should be set at the lowest
pulse rate setting that will still allow adequate
imaging.

Radiation Quality Assurance

• Routine testing of radiographic units must be
carried out, in accordance with state regulations.

• Quality assurance meetings should include the
review of radiation safety at least annually. The
quality assurance information to be reviewed
includes, but is not limited to, the radiation
safety manual and current radiation safety
report (6).

Staff Training and Credentialing

All staff should maintain current Basic Life Support
certification. All procedural staff should maintain
current Advanced Cardiac Life Support (ACLS)
certification (14).

Radiologic Technologists

Radiologic technologists must be certified by the
American Registry of Radiologic Technologists and a
current, active RT license in the state of practice, if
required. Experience in interventional medicine and
surgical scrub technology is recommended.

Nurses

Nurses must hold a current, active RN license in the
state of practice. Experience in critical care, intervention-
al medicine, emergency medicine, and ⁄or hemodialysis
is desirable. Proficiency in ECG interpretation andmod-
erate sedation, and the ability to function independently
withminimal supervision are required.

Physicians

Physician credentials should be reviewed by a com-
mittee of the physician’s peers within his or her own
medical specialty. Credentialing regulations should not
include provisions that are unfair, unreasonable, or
inappropriate, such as requirements for hospital
privileges in situations where they are unattainable. Due
process must be provided to ensure fairness in all consid-
erations of credentialing and in any cases involving revo-
cation of credentialing. Peer review should be performed
on an ongoing basis.
Criteria used in the credentialing process may include

certification by a national medical specialty board recog-
nized by the American Board of Medical Specialties.
Appropriate specialties include nephrology, radiology,
and surgery, with additional training in percutaneous
vascular access procedures (15).
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Emergency Procedures

Emergency Management

A written emergency management plan should be
maintained for all emergencies including, but not limited
to, floods, power failures, fires, patient codes, staff inju-
ries, community rioting, biological disasters, etc. This
plan should detail protocols for coordination of commu-
nications, the designation of resources and assets, infor-
mation on safety and security, and patient clinical and
support activities. Code blue drills, like fire drills, could
be considered.

Transfer to a Hospital

Emergency transfer protocols should be written,
reviewed, and practiced to ensure all staff is familiar with
their roles.A formal hospital transfer agreement between
theOVACandhospitalmaybe required in some states.

Performance Improvement

Complications

Complications should be reported in accordance with
guidelines developed after consulting with professional
organizations that specialize in performing the proce-
dures that your OVAC will perform such as the Ameri-
can Society of Diagnostic and Interventional
Nephrologists (ASDIN) (16) or the Society of Interven-
tional Radiologists (SIR) (17) as this format allows stan-
dardization of event grading and reporting in vascular
access procedures.

Patient Follow-Up

All patients should be contacted postdischarge to
obtain information regarding their postprocedural sta-
tus. Postdischarge adverse events should be documented
and reviewed by the physician as well as reviewed in the
quality assurance process.

Quality Assurance

Records and statistics regarding the following should
be collected:

• the number of procedures of each type per-
formed at the OVAC

• procedural outcomes
• infection rates
• hospital transfer rate
• instances of postprocedure pain
• instances of postprocedure bleeding from the
access site

• other relevant information, such as hazard vul-
nerability analysis, housekeeping competence,
patient satisfaction

These data should be aggregated and analyzed at
designated intervals. Procedure outcomes should be
evaluated on a regular basis and appropriate changes
made to procedure and follow-up protocols to provide
continuous quality improvement (CQI) (18).

Adverse Events

Reportable adverse events are state specific. The
OVAC should have a written policy detailing when and
how events must be reported internally, as well as to the
local department of health and ⁄or any accrediting body.
Trackable events are not necessarily limited to those
mandated by the state.

Summary

OVACs have become the site of choice of dialysis vas-
cular access care in the United States, and this access
care has a direct impact on the morbidity and mortality
of patients with CKD. These guidelines are designed to
promote safety and efficacy of dialysis access interven-
tions in patients with CKD in an outpatient setting.
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