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Appendix 1. Reports of intraoperative power failure. Abbreviations: OR - operating room; PACU - post-anesthesia care unit; ESU - electrosurgical unit; ICU - inten-
1pp 1. hep P p : perating ro ~pos _ Irg !
sive care unit; CABG - coronary artery bypass graft; CPB - cardiopulmonary bypass; ACT - activated clotting time; TOF - train-of-four; TIVA - total intravenous anesthesia.
Year of publication.
Yeart Scenario Root Cause Outcome Recommendations
e Complete loss of power on | e Fault within the switching e Anesthesia monitors failed and “clinical monitoring” | e An uninterruptible power supply system for the OR
o two consecutive days panel that controlled was used until portable transport monitors arrived should be installed as this would allow at least one
v= | e Qoperations in progress whether the hospital used | o Video towers and imaging systems failed hour of power in the ORs in order to complete ongoing
o . Outage lasted 13 minutes municipal power o emer- |, Surgical lights, ventilators, gas delivery systems and procedures
3| onday 1and 9 minuteson | 9€N%Y g(lanerator power CPB continued because of built-in batteries o Staff ShOU'g be familiar with power requirements of
day 2 e Unclear if generators worked equipment
o Partial hospital power fail- | ® During construction, a e Most anesthesia providers switched to manual venti- | ¢ Communication should be improved by notifying staff
ure with loss of power to phase loss relay in main lation, while two continued to use the battery-pow- of potential power loss during possible service inter-
emergency (generator) hospital circuit became dis- | ered anesthesia machine ventilator ruption and developing a “batch paging” system to
system Iodgeq, simulating loss of | ¢ 3 providers switched from desflurane to sevoflurane notify key personnel during an emergency
o |* 8 operations in progress, municipal power or isoflurane. One switched to propofol infusion with | ® Anesthesia providers should focus on “ABCs”, call for
= including a craniotomy, e A critical branch transfer midazolam help, utilize emergency equipment and ensure delivery
o Whipple procedure, and syvitch then connected hos- | e Al patient monitoring was interrupted except in the of anesthesia to the patient
'Y kidney transplant pital power to an emer- one room where anesthesia equipment was errone- | @ All rooms should have portable backup lights
o Outage lasted 15 minutes g?sg%yleg(iepoerrgé?\r/ itchiﬁt was ously not plugged into red outlet. Portable monitors | e If some equipment is functional in a room, consider
R outlts” tht 9 were brought into rooms plugging failed equipment into different outlets
o ) ) . :
sugpli%% g S engre;/}lgrr?ost * Room lights continued to function except in one room | e phase loss relay component should be secured to
power V9 e ESUs and automated drug supply cabinets failed avoid a similar accident in future®
e Complete loss of hospital | e Multistate power outage © Room lights failed o Anesthesiologists have a critical leadership role in the
power (Northeast blackout of o Anesthesia machine display and monitors worked, but OR dqring crisis. Clear pqmmuni;ation and thoughtful
e Emergency generators 2003) ventilator bellows could not be seen in the dark planning are key to avoiding panic
failed in wing of hospital « TIVA initiated. Patient ventilated with self-inflating © Daily equipment checks should include flashlights and
) with operating room, but resuscitation bag and tank oxygen batteries in everyroom .
o functioned elsewnere . « Once portable lights confirmed normal bellows func- | ® The battery life of anesthesia equipment should be
© | * Complex oral and maxillo- tion and pipeline gas supply, anesthesia machine determined
N facial operation in progress resumed ventilation with volatile agent o Consider resuming spontaneous ventilation under
e (Qutage lasted days e QOperation was suspended, patient was left intubated anesthesia asa safet;/ precaution in case anesthesia
and transported to PACU machine battery fails
e (Operation completed the next day in a different build-
ing which had generator power
e Complete loss of hospital | e Fire in electrical vault e Flashlight used for light source in ORs o (reate emergency stalffiln_gl plan that identifies specific
power o Electricity still suppliedto | ® Anesthesia machines continued to function on battery | staff member responsibilities and roles
- 3 c:(;ljerfatigns in ;l)(ogress: Buildingbtlly mLtJ)ni%ipallgowzr o Wall suction failed and portable suction unit used e Battery operated ESUs and suction should be available
o ?;ragorl]]s;?]ra E:d\i’c'gle:;ii' thL:’tOLLJJn?] oSttr?ose it&lllsm uEd | Electrosurgical units failed and battery-powered bipo- | ¢ Perform mock disaster drills quarterly
o dissectibn : Y P lar eye electrosurgery units and vessel ligation were | ® Pharmacy services should have a plan to ensure
~ Outae tasted =1 week C ![\”a'”da“? bacdkltJ)p ]genera- used to achieve hemostasis availability of medications to operating rooms
L]
relaji%ien gazsz;ﬂ (\)/;egf éll CSUCSIOVRUVIE o Automated drug supply cabinets failed e Flashlights and paper intraoperative records should be
hospital patients * All operative prolcedléres were near completion and available in ORs®
incisions were close!
e Complete loss of hospital | e Construction workers acci- | ® Room lights failed except for one light with a back-up battery | ® Emergency generator planning should take into
power ?hentallz ?hrovrie a gttg(ﬁl pile. o Anesthesia machine ventilator continued to function accougt the Ioatd pflagegd on one generator in case a
8 ° tBothfeT(érgency genera- inggl;r?ing ;?ov;)esrpclabﬁag]am  Patient monitors failed, including gas analyzer and second generator fais
ors faile ) i capnography. Surgeon watched pulsations of the
8 o Carotid endarterectomy in | ® Thefirst lgl;eﬁratordmdnot carotid artery until a portable monitor was available
progress . Ztrz%?ts?aﬁe d ebfft)?/\?gs (?Ligl;ly o (Capnography and agent monitoring remained unavailable
® Outage lasted 30 minutes | o~ edand then failed | ® The case was aborted, and the patient was taken to the ICU
e Complete loss of hospital | e Loss of municipal power e Room lights, CPB machine, communications (intercom, | ® Hand-cranking a CPB machine is exhausting, and relief
power during heat wave pager), patient monitors, and suction failed staff must be brought in for this purpose immediately
e Ongoing cardiac case with | ® Emergency generators  Roller head in CPB circuit was manually cranked to o The capabilities of various functions of the CPB machine
patient on CPB started, then failed after 15 | maintain a venous saturation > 70% and battery life must be determined in advance of a crisis
g e (Qutage lasted 53 minutes minutes e Flashlights and laryngoscope lights were used for illu- | ® When communications fail, all available anesthesia
o mination personnel should systematically check each OR to
— o Portable monitors and suction brought to room determine priority needs
o Measurement of ACT performed manually with flash- | ® Battery powered lighting in hallways, workrooms and PACU
light and stopwatch is also necessary to find equipment and prevent staff injury
o Not possible to rewarm patient. Came off CPB on e Staffin ORs must be assessed perfodically for heat exhaus-
dopamine. CPB reinstituted when power restored tion when air conditioning fails during a heat wave™
e (Operating room loss of e Regional power outage o All lighting, ventilator and monitors except for pulse e (linicians should be ready to use manual monitors and
power. No mention of other |  (likely Hurricane Hugo) oximeter failed phy_sical exam to monitor patients if battery-powered
™ hospital areas o Generator cooling system | e Ventilation was continued manually via anesthetic circle system | devices fail
o |° Ongoing laparotomy gad t;eer; e(le(\:/i\;jhenta;uy e Portable monitors were used, including manual BP e Develop a plan for OR power outage and rehearse it'
o) | * Emergency generators eactivated. Wnen the gen- | ¢yff, esophageal stethoscope, TOF monitor, oxygen
— worked for approximately 3 teraglor aCt'V?t?d_l'”r reiponse analyzer, pulse oximeter and EKG
minutes, then failed Oui clSI pgx\frh ;gtgde’aln 4 | Flashlights used, but inadequate for continuation of sur-
e (Qutage lasted 45 minutes ?ailed v gery. When power returned 45 min later, surgery resumed




