
Volume 3 • Issue 9 • 1000242
J Anesth Clin Res
ISSN:2155-6148 JACR an open access journal 

Open AccessResearch Article

Chuy et al., J Anesth Clin Res 2012, 3:9 
DOI: 10.4172/2155-6148.1000242

*Corresponding author: Renyu Liu, M.D., Ph.D. Assistant Professor, Department 
of Anesthesiology and Critical Care, Perelman School of Medicine at the University 
of Pennsylvania, 3620 Hamilton Walk, 336 John Morgan Building, Philadelphia, PA 
19104, USA. Tel: 2156623750; Fax: 2153495078; E-mail: liur@uphs.upenn.edu

Received  September 03, 2012; Accepted September 18, 2012; Published 
September 28, 2012

Citation: Chuy K, Yan Z, Fleisher L, Liu R (2012) An ICU Preanesthesia Evaluation 
Form Reduces Missing Preoperative Key Information. J Anesth Clin Res 3:242. 
doi:10.4172/2155-6148.1000242

Copyright: © 2012 Chuy K, et al. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

An ICU Preanesthesia Evaluation Form Reduces Missing Preoperative Key 
Information

Keywords: Intensive care unit; Operating room; Anesthesia; Patients

Introduction
Patients in the intensive care unit (ICU) represent the sickest, 

least stable patients in the hospital setting. Many require infusions of 
vasoactive drugs, various complex forms of mechanical ventilation, 
or heart-support devices. It is not uncommon for these patients to 
undergo surgery as a last minute “add on” or emergency case. In many 
instances, a patient may arrive in the operating room (OR) from the 
ICU before anesthesia providers have an opportunity to perform a 
comprehensive preoperative evaluation. Acute hypoxemia and severe 
hemodynamic instability are not uncommon upon patient arrival in 
the OR due to inadequate preoperative preparation which may result in 
cancelling the case and returning the patient to the ICU or proceeding 
with the case with a high probability of a poor outcome [1]. An ICU 
patient’s condition can change rapidly. The frequency with which new 
medical events occur, laboratory or imaging test results are updated, 
and infusions orders are changed necessitates a method for obtaining 
the most updated information on each patient before entering the OR. 
Current preoperative assessment systems not specifically designed 
for the ICU patient may not reflect these changes in a timely and 
concise manner. To reduce these potential gaps in information, it 
is critical to create a system or checklist that will allow focused and 
timely evaluations of ICU patients, improve communication of 
critical information between care providers, and provide for optimal 
preparation before the patient arrives in the OR. 

Currently, there is no universal generic form for preoperative 
anesthesia evaluations. Furthermore, there is no preoperative evaluation 
form, either in electronic or paper format, specific for ICU patients in 

our institution. While ICU paper charts, online database system, and 
bedside evaluations provide most relevant information about an ICU 
patient’s current status, such as a patient’s ventilation mode and status 
or current vasopressor requirements, substantial time may be needed 
to fully understand a current patient’s medical status and prepare a safe 
anesthetic plan. Residents performing this evaluation may overlook 
information in the process or forget to write it down, especially when 
transferring this information to a generic form that does not specifically 
ask for this information. In this study, we hypothesize that utilizing a 
well-designed preoperative form specifically designed for ICU patients 
would be accepted by anesthesia providers and reduce the incidence of 
missing key preoperative information.

Methods
The study was approved by the Institutional Review Board of 

the University Of Pennsylvania Perelman School Of Medicine. Our 
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design of a new ICU preoperative evaluation form was based on a 
generic preoperative form (Figure 1, left panel) used at the Hospital 
of the University of Pennsylvania (HUP) for many years. The generic 
form was previously used to assess all patients preoperatively, 
whether they were ambulatory surgery patients, same day admissions, 
medical floor inpatients, or ICU patients. All headings on the generic 
form were included in the new ICU form to maintain familiarity 
and comprehension. We then added information that was deemed 
important for the perioperative evaluation of an ICU patient, such as 
specific ventilation modes and settings, intravascular lines and access, 
and current antibiotic regimens. The new ICU form (Figure 1, right 
panel) was subjected to multiple test releases and revisions in 2010; 
revisions were based on small group discussions and feedback from 
attending physicians and residents. Each test release occurred over a 
1-month period, followed by subsequent revisions based on feedback. 
The version used in this study (Figure 1, right panel) was used over a 
2-month period, followed by a formal evaluation comparing the two 
forms. An online anonymous survey was performed using survey 
monkey (http://www.surveymonkey.com/). The key questions asked in 
the survey were as follows: 1) Do you prefer this new form as compared 
to the old general preop form? 2) Do you think this form will reduce 

ICU patient risk perioperatively? 3) Are you a resident or attending? 4) 
Any comment or critics or suggestions? This questionnaire was used 
to assess feedback for the new form before data collection started for 
the study. The survey was created so that only one submission from 
one computer was allowed. Thus, each submission represents a unique 
answer. Anesthesiologists completing the survey were not aware of a 
future study comparing the two forms.

We assessed written preoperative evaluation forms completed 
by anesthesia residents during a three month period. Forms were 
manually completed by first- through third-year anesthesia residents. 
Included in this study were those evaluations completed for surgical, 
medical, cardiac, or neurosurgical ICU patients undergoing either 
elective or emergency non-cardiac operations in the operating rooms 
at HUP. Both the generic and new forms were available for use, and 
residents selected the form of their own choice. Residents completing 
these evaluations were unaware of the ongoing study. Completed forms 
were collected randomly and evaluated.

A subjective scoring system for the key elements that may affect 
the anesthetic plan and perioperative care was created using a Delphi 
method (Table 1). Each piece of information was assigned a score 

Figure 1: Generic and new ICU preoperative form. Generic preoperative form (left): Evaluation form used by anesthesia residents for preoperative data collection. 
Before creation of the new ICU preoperative form, this form was used for the evaluation of all patients, including non-ICU and ICU patients, prior to surgery. Currently, 
this is the form used to evaluate outpatients and inpatients not requiring critical care needs prior to surgery. New ICU preoperative form (right): 
New evaluation form created for preoperative data collection for ICU patients prior to surgery. The overall format from the generic preoperative form was maintained 
to optimize familiarity and comprehension of the new form. Headings deemed important for perioperative evaluation of an ICU patient were added to facilitate more 
comprehensive data collection. These include specific ventilation modes and settings, intravascular lines and access, and antibiotic regimens. The ICU form was 
finalized after multiple test releases and revisions.

Department of Anesthesiology and Critical Care
Preoperative Assessment Worksheet

Physical Exam: Anesthesia History: Allergies:

Labs:

NPO Status:
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Pertinent Findings:
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Preoperative Assessment Worksheet for ICU Patients

Patient Location:
Physical Exam:
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Airway: MP: Definition:
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Y      N
Y      N
Y      N
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H/O HUP anesthesia
Last record Attached
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based on its importance, with higher scores assigned to information 
with higher importance. Missing information received a value; higher 
scores for a specific preoperative evaluation reflected more missing 
information. Data are presented as mean ± standard deviation (SD). 
Data for each form were compared with an unpaired t test or Fisher 
exact test when appropriate. P value < 0.05 was considered statistically 
significant.

Results
The results from the survey

Out of a total of 85 attending and 72 first- through third-year 
anesthesia residents anesthesiologists, 52 anesthesiologists (19 
attending physicians and 33 first- through third-year anesthesia 
residents) responded to the online survey, corresponding to an overall 
response rate of 39%. Out of the residents who responded to the 
survey, 15 were first year anesthesia residents (46%), 10 were second 
year anesthesia residents (30%), and 8 were third year anesthesia 
residents (24%). Out of all anesthesiologists who responded, the survey 
indicated that 90% (47 out of 52) preferred the new form, and 56% 
(28 out of 50) thought the new form would reduce perioperative risk 
for ICU patients. Forty percent were unsure whether the form would 
reduce perioperative risk. Given that the form was well received, it is 
now the official preoperative form for ICU patients undergoing surgery 
approved by the institutional form committee as indicated in figure 2. 
The specific anesthetic planning items were added into the currently 
released form since anesthetic plan is one of the missing data in the 
previous versions.

Comparison of missing data

Over three month period, we randomly collected 32 generic forms 
and 25 new forms. The average score for missing data was 23 ± 10 for 
the generic form and 8 ± 4 for the new form (P<0.0001). 

Thirteen of 32 generic preoperative forms lacked information 
regarding ventilation mode or airway status, whereas only two out of 
25 new preoperative forms lacked such information (P=0.0066). Other 
missing data in both of the forms are presented in Figure 3. There are 
significant overlaps in some areas of missing data.

Of note, the most common missing information in the generic 
form was the type of anesthetic and procedures consented for 
(anesthesia plan) (28 out of 32), current oxygen saturation (25 out of 
32), preoperative type and cross/match status (26 out of 32), and lines/

access (23 out of 32) (Figure 2). For the new form, the most common 
missing information was anesthesia plan (18 out of 25), enteral feed 
status (10 out of 25), and preoperative type and cross status (8 out of 
25).

Discussion
Our study demonstrates that a structured preoperative evaluation 

    Points
Patient body habit   4

Height 2
Weight 2

Airway evaluation   10
current status 5
H/o Airway management 5

Vent settings   10
mode 2
PEEP 2
FiO2 2
other settings 2
Vent switch - allowed? 2

Current vitals   6
SpO2 2
BP 2
HR 2

Special Monitoring   5
Lines/Access   5
Anesthesia history   2

history 1
record if history present 1

Eneteral feeds - cont/on 
hold/NPO   1

Allergies (inc. Latex 
allergy)   5

Labs   6
HB 2
K 2
Cr 2

Blood availability   10
Preop T&S 5
Preop T&C 4
Blood antibodies? 1

PMH   5
Past Surgical History   2
Medications   10

Anti-coagulations 2
Infusions (Pressors and Others) 2
Antibiotic regimen (last dose, next dose) 2
Antibiotic regiment - last dose 2

Antibiotic regimen - next dose 2

Last dialysis if applicable   5
Studies - ECHO etc   5
Information of the scheduled procedure 1
Anesthesia consent   5
Anesthesia Plan   4
Total   100

Missing information check list

Table 1: Table of information tracked on evaluation forms and points assigned 
to each key piece of information. Higher scores were assigned to information 
considered to be more important. Missing information received a score value; higher 
scores for a specific preoperative evaluation reflected more missing information.

Some comments from the survey included: “Very easy to read 
and gather information quickly. All the important information is 
highlighted included airway/pressors and lines. For very sick patients, 
this is a much better form”; “Well organized and all the pertinent 
information is there”; “A very thorough form”; “Love the new form”; 
“This form looks great” and “Having all the information in one place 
is (great.”)

Examples of suggestions from the survey include: “You may need 
two pages, or perhaps add an optional basically blank second page. Not 
everyone is suitable for one page form. Past medical history should 
include ICU events that may need an optional second page that is 
devoid of check marks and fillings”; “I think it would be better for the 
resident doing the pre-op to simply fill in relevant info (without the 
template). This would give the resident a chance to actually think about 
the case and what patient info is most (important.”)
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form specifically designed for the ICU patient is well accepted by 
anesthesia providers in a large academic institution and reduces 
missing key preoperative information. 

Why an ICU preoperative form is needed?

The importance of a comprehensive preoperative evaluation 
cannot be understated since it forms the basis for an optimal anesthetic 
plan [2-4]. This is crucial for the perioperative care of ICU patients 
because they are at increased risk for morbidity and mortality relative 
to outpatients and other inpatients not requiring critical care [5-7]. 
Furthermore, emergency surgery increases mortality risk up to 10-fold 
compared to elective surgery, particularly in patients with ASA grade 
4 or 5 [7,8]. Emergent cases in critically ill patients frequently result 
in limited time and opportunity for a careful preoperative evaluation 

resulting in missing key information for an optimal anesthetic plan.

The preoperative evaluation for ICU patients often entails more 
details than that for patients presenting from home or the ward. This 
is especially true regarding the history of anesthesia, current vital 
signs, specific lines and access, ventilation settings, airway status, and 
particular pulmonary and cardiac comorbidities. With the new ICU 
form, these items are all available in a one-page format. This provides 
anesthesiologists comprehensive information about a patient in an 
efficient manner, saving time and allowing the anesthesiologist to focus 
on creating an anesthesia plan to reduce potential perioperative risks for 
ICU patients. If needed, copies of test reports from echocardiograms or 
stress tests and of records from a previous anesthetic can be provided 
with the form as additional reference information. The ability to 
maintain a high level of comprehensive information in the transition 

Figure 2: The currently implanted preoperative evaluation form for the ICU patients for surgery.

Penn Medicine
Perelman School of Medicine
University of Pennsylvania Health System

HUP          PPMC
DEPARTMENT OF ANESTHESIOLOGY AND CRITICAL CARE
PREOPERATIVE ASSESSMENT  FOR ICU PATIENTS

Label Area
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Physical Exam: Ht:               in       Wt :               Kg
Airway: MP :                Dentition:
Neck Precaution:        Y     N
H/O Difficult Airway:    Y   N
Airway in situ:     Tube     Trach: Cuffed  Uncuffed

Anesthesia History:

Vent Mode:

Vent Switch:
Vitals:

Labs

PMH                                                                                   PSurgHx:

Studies:    EF            %  (dat e                          )  PAP

Signature:                                               MD/CRNA   Print Name:                                                  Date:                        Time:

Abx regimen:

Medications:

Allergies:

Enteral feeds:    Continue      On hold      NPO
Latex allergy        Y    N

Social Hx:
Tobacco:   Y    N
EtOH:      Y    N
Drug:       Y    N

Blood availability           Antibody     Y     N
T/S    Y    N        T/C     Y    N
RBC                      FFP                 PLT

Last dose:                        Next due:
Infusions

Pressors                                     Others

Preop BS
Coags:
Recent ABG

GA                                                 Y    N
H/O HUP anesthesia                    Y    N
Last record Attached                    Y    N
Complications                               Y    N

Lines (please circle if present)    A-line    CVP    PICC Cordis    Pulmonary Artery Catheter
PIV:  20G             18G              16G             14G
Special Monitori ng:

Last dialysis if applicable

Sedation/MAC                                                    IV/P.O. analgesics              Mask/LMA               Standard        A-line
Regional/Block                                                   Epidural analgesia              Endotrach              CVP               PA           telephone contact
General                                                          Other:                                      Fiberoptic           Other:               TEE         in-person interview

Anesthetic:        Discussed     Planned        Postoperative Pain:          Airway:                 Monitors:

Summary and Plan:                       y.o.    M    F    PS                  Proposed Surgery:
Consent:    NO    Yes    Talked with ICU Team    Y    N    Dr.                                                           Phone number:

Allowed    Not allowed    (discuss with ICU attending is required if in question)

FiO2:            %            PIP:

MAP Goal
I/O Goal

PEEP                                   PEEP Maintenance Required:    Y     N

DO NOT USE UNAPPROVED ABBREVIATIONS
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of care of critically ill patients is crucial to the safety and adequacy of 
anesthesia care, particularly when an emergent case is scheduled and 
limited time is available to prepare for the patient [9]. Implementation 
of this form might help in the transition of care amongst resident 
trainees in the perioperative evaluation of ICU patients.

While a board-certified anesthesiologist may not require a 
template to properly assess ICU patients for surgery, a well-designed 
preoperative evaluation form is helpful for training new anesthesia 
providers on collecting important information to consider when 
assessing ICU patients prior to surgery. With this preoperative form, 
junior anesthesia providers would be guided to collect certain critical 
information essential in creating an optimal anesthesia plan and 
preparing for any specific anesthetic considerations. Thus, a well-
organized preoperative form helps new anesthesia providers develop 
an organized way of assessing ICU patient’s perioperatively with detail 
and efficiency.

Our results showed that use of the new ICU preoperative evaluation 
form resulted in significantly less missing data compared to the generic 
form. Whereas there was some overlap in the type of information 
missing from both forms, certain information considered important 
was present significantly more frequently on the new form, such as 
current vital signs and specific lines/access. The ability to capture this 
data with the new ICU form allows the anesthesiologists to adequately 
prepare for specific monitoring. For example, preparation for arterial 
blood pressure, central venous pressure, or pulmonary artery pressure 

monitoring, or knowing that the patient has limited intravenous access, 
can allow the anesthesiologist to prepare the proper OR monitoring 
devices and make appropriate judgments regarding the placement of 
additional intravenous lines.

Of particular note is that information regarding ventilation a 
setting was lacking significantly more often from the completed generic 
forms compared to the completed new forms. Ventilation settings are 
extremely important for the anesthesiologist, particularly if that patient 
has a specific physiologic status that prevents him/her from obtaining 
adequate ventilation on conventional ventilation settings by the 
operating room anesthetic machine and therefore may require bringing 
an ICU ventilator to the OR. In addition, completed generic forms 
frequently lacked information regarding previous airway management 
compared to completed new forms. This is also particularly important 
because certain information can help identify potential difficult 
anesthetic issues [10]. For example, information about a history of a 
difficult airway, limited cervical extension, presence of a neck collar 
or brace, halo, or a large amount of soft tissue surrounding the neck, 
would likely lead the anesthesiologist to alter the airway management 
plan.

Because the ICU form demonstrates a decrease in the number of 
missing critical data and aids in the transfer of information among 
anesthesia providers, it theoretically should reduce perioperative risk 
in ICU patients. However, further studies are needed to assess this 
potential risk reduction. We would need a much larger sample size and 

Figure 3: The comparison of missing information in generic versus new ICU preoperative form. X axis is the score of the missing information. The higher score indi-
cates more missing key information. Y axis is the type of missing information. It is apparent that higher score in most of the categories of the missing information. Some 
overlap of the missing information in both of the forms is also noted.
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would need to outline data points to follow regarding risk reduction 
and any benefits to anesthetic planning. Future evaluation of the ICU 
form may benefit from asking anesthesia providers if the form meets 
their needs for the case and if they require any additional data.

Key components of the ICU preoperative evaluation form 

Essential data for proper evaluation includes past medical history, 
social history (use of tobacco, alcohol, drugs), allergies, current 
and recent drug therapy, problems or complications associated 
with previous anesthetics, family history of adverse reactions to 
anesthesia, vital signs, as well as results of important laboratory tests, 
electrocardiograms, and chest radiograms, if warranted [6,11,12]. 

Compared to the generic preoperative assessment form, the new 
form requires that information specific to an ICU patient be completed 
before handoff to individuals providing anesthetic care in the OR. 
Including key components specific to ICU patients likely aided in its 
acceptance among anesthesia providers and continued success. These 
key components include history of airway management; ventilation 
settings; current vital signs, tube feed status; special monitoring 
parameters; lines and access; the presence of an anesthesia history 
in our electronic health record system; blood availability; various 
infusions; antibiotic regimens including the last and next scheduled 
dose times; last dialysis if applicable; and specific anesthesia consents 
and plans.

This information allows residents to efficiently devise an anesthesia 
plan with the attending physician when time is limited. With a 
known antibiotic regimen, the resident can prepare for appropriate 
intraoperative antibiotic dosing by preparing dilutions or obtaining 
medications from the pharmacy. Information regarding specific 
ventilation settings allows residents to communicate with respiratory 
therapists and anticipate intraoperative airway management and 
respiratory care, particularly for patients with complicated pulmonary 
issues requiring unique ventilation mode not regularly available in 
ORs. In addition, information regarding central lines, pulmonary 
artery pressure monitoring and intracranial pressure monitoring, will 
allow preparation for monitors and anticipate their usage. 

Transition into an electronic form

While this form is designed on a paper format, it could and should 
serve as the foundation for a computerized pre-anesthesia evaluation 
form for ICU patients, contributing to a patient’s electronic medical 
record (EMR). It would be ideal if all these information could be 
populated with the real-time database in the EMR. While electronic 
pre-anesthesia record has been on the market for a relatively long time, 
we are unaware of an electronic pre-anesthesia record that reflects the 
characteristic information for ICU patients: the complexity and severity 
of current illness, fast changing condition with special ventilation 
settings and cardiovascular supporting agents. The in-compatibility 
of an electronic record system in the ICU with the electronic record 
system in the OR is another hurdle to have an electronic preanesthesia 
evaluation. Thus, the paper preanesthesia evaluation form may continue 
to be required until such an electronic record could be developed. 
However, it is important to input collected preoperative information 
into the electronic record during the case for record keeping and data 
mining for outcome studies in the future.

Limitations, critiques and future directions

Although the ICU preoperative evaluation form has been formally 
adopted, further revisions may be needed. For example, tracheostomy 

is not listed as one of the airway management regimens and this would 
be useful information to know prior to surgery. Some anesthesia 
providers suggest that it is meaningless to list the goals of fluid inputs 
and outputs. While many anesthesia providers think that this ICU-
specific preoperative evaluation form might reduce perioperative risk 
and improve outcome, well-designed prospective studies are warranted 
to study this. Of note, 90% of anesthesia providers completing the 
initial survey reported preferred the new ICU form in evaluating 
critically ill patients. During the data collection period, however, more 
residents chose the general form to complete their evaluations for ICU 
patients. This may reflect the familiarity residents had with the general 
form, as they had been using it regularly for preoperative assessments 
of ICU patients or the ease of its use compared to the more complicated 
form. Future studies would benefit from performing a randomized 
trial of the two forms. In addition, the number of different residents 
and correlation between residency classes and completeness of the 
forms was not followed. However, all anesthesia residents perform 
preoperative evaluations for ICU patients without regard to level of 
training. Future studies would benefit from specifically noting the level 
of training of resident completing the form.

In summary, we designed and evaluated the effectiveness of a new 
preoperative anesthesia evaluation form specifically structured for 
ICU patients and compared it to a generic unstructured form with 
respect to comprehensive data collection. The new form resulted in 
reduced missing information. Also, the new form was well accepted 
by anesthesia providers and is currently an official preanesthesia 
evaluation form approved by the institutional form committee for ICU 
patients prior to surgery. Further studies will determine whether use 
of this form reduces perioperative risk in these patients by ensuring 
adequate information transfer from different locations of care.
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