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Learning 
objectives

Need

Challenges

Special 
considerations
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NORA

• Ergonomical
nightmare
• Fast paced
• Crowded
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NORA growth

• 40% of all 
anesthetics
• 50% of all 

anesthetics 
delivered in the 
next decade

N a g re b e tsk y A , e t a l. Anesth Analg 2 0 17 ;12 4 (4 ):12 6 1-12 6 7
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NORA 
ICU
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Older 
and 
sicker
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Advancement in surgical techniques
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Improvement in 
ICU ergonomics
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Increase in 
bedside ICU 
procedures
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WHY?
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Cost savings

Timely access

Patient transport
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COST EFFICIENCY
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V an  N atta  e t a l. A n n  S u rg . 19 9 8  M ay;227 (5):6 18 -24
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OR vs Bedside OST

D ø vin g M , e t a l. E a r, N o se  &  T h ro a t Jo u rn a l. M a y 2 0 2 1 

15

Timely care
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Delay 
in care

End of day

Add-on 
cases

Inadequate 
personnel
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Johns 
Hopkins Percutaneous Tracheostomy Program(JHPTP)

• Multi-disciplinary percutaneous 
tracheostomy program
• Before and after review
• 2004 vs 2008

• 46.8% vs. 77.2% 
percutaneous tracheostomy at 
the bedside in the ICU

Percutaneous 
(ICU) 

Open (OR) P-value

Number of 
patients

183 33

Days to 
tracheostomy

1.3±1.9 5.2±5.3 <0.001

Operating time 37.2±20.2 71.1±37.4 <0.001

Anesthesiologist 
time

50.0±22.3 114.4±48.9 <0.001
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Our data…
• COVID patients

• OR vs Bedside open tracheostomy

Tanner Mitton BS, et al. Predictors of Mortality in Patients with COVID-19 
Undergoing Tracheotomy. Under review

OR 
Tracheotomy 
(n=83)

Bedside 
Tracheotomy 
(n=36)

p-value

Length of 
intubation 
(days)

31 (CI 29-34) 23 (CI 18-28) <0.01
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Intra-hospital Transport

20

Beckmann U, et al. Intensive Care Med 2004;30(8):1579-85.

Accidental disconnections/extubations

Technical failure of life support devices 

Increased morbidity and mortality

Spreading contagions
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• Cross-sectional case review
• Incident reports submitted 

to the Australian Incident 
Monitoring Study in 
Intensive Care (AIMS-ICU).

• Between 1993 and 1999
• 176 reports were submitted 

describing 191 incidents
B e ck m an n  U , e t a l. In te n s ive  C are  M e d  20 0 4 ;3 0 (8 ):157 9 -8 5
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W in te r M W . A n a e sth In te n s ive  C a re . 2 0 10  M a y;3 8 (3 ):5 4 5 -9 .
P a rm e n tie r-D e cru cq E , e t a l. A n n  In te n s ive  C a re . 2 0 13  A p r 12 ;3 (1):10 .
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Which patients? What procedures?

24
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Procedures
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• Tracheostomy
• PEG tube insertion
• IVC filter placement

OR costs and transport risks are not justified

• Laparotomy
• Hemorrhage control
• Debridement and irrigation of wounds
• Temporary fracture stabilization

Emergent procedures in unstable patients
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• T R A C H E O S T O M Y

• Percutaneous placem ent of enteral feeding tubes

• Application or realignm ent of external fixation of fractures

• Surgical dressing changes

• Endoscopic interventions 

o Occult bleeding

o Hem orrhage control

o Pancreato-biliary pathologies

• Exploratory laparotom y

• Closure of open cavities

• Invasive diagnostic procedures

• Insertion or rem oval of invasive life support equipm ent (ECM O, IABP, VAD etc.)

• Fasciotom y for com partm ent syndrom e

• W ound debridem ent

• Pericardiocentesis
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Patient
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Higher acuity patients
“Too sick for the OR”

Intra-hospital transfer 
Preventable adverse events
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Bringing the OR to ICU

30
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Challenges

• Patient related

• Spatial and ergonomic 
challenges

• Personnel and staffing 
challenges

• Resource allocation and 
reimbursement

31

Patient 
related

Consent/code status (Patient/HCPOA)

• Secured
• Confirm tube position
• Ensure tube patency

• Unsecured
• Physiologically difficult airway

• Pre-oxygenation
• Optimize patient position
• Rescue plans
• Beware of hemodynamic collapse

Airway

32

• Continue the same mode and settings
• Work with the RT

Mechanical ventilation

• Preoperative POCUS
• Increase dose of pressors

Hemodynamics

• Electrolytes
• Drug clearance/metabolism
• RRT

• If CRRT, continue and avoid fluid removal
• If IHD (last session, fluid removal)

Renal
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•Coagulation status
•Blood and blood products

Heme

•Stress hyperglycemia
•Relative adrenal insufficiency

Endocrine
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C h a lle n g e s M a n a g e m e n t c o n sid e ra tio n s

A irw a y • A n a to m ic, p h ys io lo g ic , a n d  lo g istica l d ifficu lt ie s • P re p a ra tio n  fo r a  d ifficu lt  a irw a y

• P re -o x yg e n a tio n  a n d  a p n e ic  o x yg e n a tio n

C a rd io v a sc u la r • U n d e rly in g  ca rd io va scu la r p a th o lo g y

• D ysrh yth m ia s  

• S h o ck  d u e  to  m u ltip le  e tio lo g ie s

• In o tro p ic  a n d  p re sso r re q u ire m e n ts  

• P O C U S  to  a sse ss  vo lu m e  sta tu s , ca rd ia c  fu n ctio n , a n d  va lvu la r 

p a th o lo g y

• C o n tin u e  va so p re sso rs  a n d  in o tro p e s

• In va s ive  h e m o d yn a m ic  m o n ito rin g  (if n o t a lre a d y  p re se n t)

P u lm o n a ry  • H yp o x ia /h yp e rca rb ia

• A te le cta s is , V /Q  m ism a tch , sh u n t

• M e ch a n ica l ve n tila tio n

• C o n s id e r H F N O  a n d  N IV  in  n o n -in tu b a te d  p a tie n ts

• C o n tin u e  sa m e  se ttin g s  o f M V

N e u ro lo g ic a l • P re se n ce  o f im p a ire d  n e u ro lo g ic  fu n ctio n  d u e  to  IC U  d e liriu m  o r m e ta b o lic  

d e ra n g e m e n ts

• C rit ica l ca re  n e u ro p a th y/m yo p a th y

• In cre a se d  IC P

• A vo id  n e u ro m u scu la r b lo ck a d e  if p o ss ib le

• A vo id  b e n zo d ia ze p in e s  (w o rse n  d e liriu m )

• Id e n tify  h e m o d yn a m ic  g o a ls

R e n a l • A lte re d  d ru g  m e ta b o lism

• E le ctro lyte  a n d  a c id -b a se  d istu rb a n ce s

• V o lu m e  sh ifts  in  p a tie n ts  re q u irin g  R R T

• O p tim ize  e le ctro lyte s  a n d  a c id -b a se  im b a la n ce  (if t im e  p e rm its)

• A vo id /d e cre a se  d o se  o f re n a lly  c le a re d  d ru g s  

E n d o c rin e  • R e la tive  a d re n a l in su ffic ie n cy

• S tre ss  h yp e rg lyce m ia

• S tre ss  d o se  ste ro id s

• F re q u e n t b lo o d  su g a r ch e ck s

H e m a to lo g ic  • A n e m ia  d u e  to  crit ica l illn e ss  a n d /o r b lo o d  lo ss

• C o a g u lo p a th y

• C o rre ct co a g u lo p a th y  p rio r to  p ro ce d u re

• E n su re  a va ila b ility  o f b lo o d  a n d  b lo o d  p ro d u cts

G a stro in te stin a l • R isk  o f a sp ira tio n

• M in im iz in g  d isru p tio n  in  n u trit io n  

• C o n s id e r ra p id  se q u e n ce  in tu b a tio n

• Continue TPN 

• Continue post-pyloric feeding 

• Hold gastric feeds 6 hrs. prior to the procedure

35

Spatial and 
ergonomic

Patient rooms are not designed as 
operating rooms 

Absence of ‘standard’ anesthesia 
equipment

•Anesthesia machine
•Drug/supply carts

Physical limitations

•Access to airway
•Access to IV

Hemodynamic data integration with 
AIMS

36
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Personnel 
and 

staffing

•Medical complexity
•Discrete location 
•Special isolation precautions
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Staffing models

38

Solo anesthesiologists 
or anesthesiologist-
intensivists

Medical direction 
(residents, CRNA or AA)
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Delivery of 
Anesthesia

TIVA vs. Volatile
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Volatile 
anesthetics in the 
ICU
• Growing interest
• Refractory 

bronchospasm
• Long term sedation
• ?Procedures in the 

ICU
• Limiting factors
• Scavenging 

(AnaConDA, Mirus)
• Spatial constraints
• Personnel familiarity
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Silver lining…

• Identical monitoring 
capabilities
• Advanced ventilators 
• Trained personnel 
• Critical care nurses
• Respiratory 

therapists

42
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Take home 
points

NORA-ICU 
procedures 
becoming 
common

Emergency 
procedures 
in medically 

complex 
patients 

Preparation Team 
approach
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