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Purpose: Our 174-bed hospital operates a 23-hour/day procedure unit without a dedicated 
on-site high dependency unit or intensive care unit. The purpose of this investigation is to 
assess the incidence of medical emergency response (MER) and Code Blue (CB) events over 
12 months.
Patients and Methods: A retrospective analysis of hospital records was conducted. 
Patients were identified using the medical emergency team (MET) database. Information 
pertaining to whether the patient was pre-operative, post-operative (including time and 
characteristics of the operation), or medical short stay overflow was obtained, in addition 
to the reason for the MER/CB event and outcome of the event.
Results: Of all hospital events, 8.45% (47 of 550) occurred in the perioperative ward. The 
incidence rate of events was 0.76% (95% CI: 0.53% to 0.99%) of all scheduled operations. 
The surgical procedure cancellation rate due to pre-operative MER/CB events was 0.11% 
(95% CI: 0.02% to 0.20%). Orthopedic surgery and ENT surgery were associated with the 
highest incidence of MER/CB events. Post-operative hypotension and reduced consciousness 
associated with vasovagal episodes were the most common clusters. The mean time after the 
operation for events to occur was 5.21 hours. 25.5% of events occurred outside of 
standard day surgery operating hours when there was limited access to onsite consultant 
anaesthetic or surgical staff (17:00 to 08:00).
Conclusion: This study highlights the anticipated medical emergencies for a 23-hour 
procedural unit and is of particular interest for evaluation by other short stay surgical, 
outpatient procedural, or rural hospital surgical units with limited after hours on-site critical 
care support.
Keywords: medical emergency response, critical care, perioperative, 23-hour surgical

Introduction
The implementation of an in-hospital medical emergency team (MET) has 
shown to improve the detection of deteriorating patients, thereby preventing 
cardiac arrests and unanticipated intensive care unit (ICU) or high dependency 
unit (HDU) admissions.1,2 The MET team is generally summoned in response to 
abnormal vital sign observations recorded by nursing staff as part of a rapid 
response system.3

Our 174-bed acute care teaching public hospital has an emergency department, 
inpatient units including short stay medical, rehabilitation, geriatrics and palliative 
care. In addition, there is a 23-hour surgical procedure unit with four operating 
theatres and a procedural room. Our hospital does not currently have the facilities to 
manage patients requiring ICU or HDU level care. Patients requiring these 
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admissions are transported to our partnered tertiary hospi-
tal, 14 kilometres away. The surgical unit has recorded 
5381 indexed admissions for procedures in 2019.

Our hospital has a two-tiered medical emergency response 
(MER) system. The MET team consists of a medical registrar, 
medical intern/resident, MET nurse and hospital clinical nur-
sing lead. This team attends in response to escalation of care 
from abnormal vital signs recorded on the Rapid Detection and 
Response (RDR) observation chart (Figure 1). The Code Blue 
team consists of the aforementioned team plus a second MET 
nurse and an airway trained medical officer from the emer-
gency department. In tertiary hospital centers, this position is 
generally fulfilled by an ICU registrar ± anesthetics support. 
A Code Blue (CB) is an imminent medical emergency in 
response to criteria outlined in Table 1. The criteria for MER 
call or CB is in concordance with guidelines from the 
Australian Commission on Safety and Quality in 
Healthcare.4 The hospital MET subcommittee monitors data 
from all emergency response incidents occurring within the 
hospital boundary and meets on a monthly basis for the 

purpose of quality control, evaluation and feedback. This is 
concordant with recommendations from the Third 
International Consensus on Rapid Response Systems, which 
recommends ten metrics related to structure, process and out-
comes of rapid response systems to maintain critical evalua-
tion, feedback and improvement.5

The purpose of this investigation is to evaluate the 
reasons for medical emergency response (MER) incidents 
in the perioperative setting, which may assist in future 
evaluation for a high dependency unit, identification of 
patients at greatest risk of requiring a medical emergency 
response and training or availability of staff to respond to 
these incidents.

Aim
To identify the incidence of MER/CB events in a 23-hour 
perioperative unit. To identify the most commonly asso-
ciated MER/CB criteria used by hospital staff to declare 
these events.

Figure 1 Rapid Detection and Observation (RDR) charts used in in this hospital.
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Method
Criteria for Inclusion
Population
Any person in whom a MER/CB event was triggered

Time
January to December 2019

Location
Twenty-three-hour surgical unit

Criteria for Exclusion
Patients who meet any of the following criteria are deemed 
unsuitable for treatment at this 23-hour unit and are 
referred to a partnered tertiary hospital:

● Body Mass Index (BMI) ≥ 50.
● American Society of Anesthesiologists Physical 

Status Classification (ASA) ≥ 4.
● Pediatric surgery, neurosurgery, cardiology and car-

diothoracic surgery, vascular surgery, obstetrics.
● Operations where high dependency or intensive care 

level monitoring are routinely required or anticipated.

Perioperative Screening
All patients complete a detailed pre-operative assessment 
questionnaire once they are placed on the surgical waiting 
list. The obtained information includes any medical condi-
tions, past procedures, medication, functional status and 
discharge arrangements. Patients subsequently receive 
a phone call from a pre-operative nurse to confirm the details 

of the questionnaire which is used to screen for patients who 
require an outpatient assessment by an anesthetist and ensure 
suitability for the procedure at the facility.

Data Collection and Analysis
A retrospective audit was performed. Patients were identified 
using the MET database and a review of case notes was 
performed. Data pertaining to MER/CB events from January 
to December 2019 were obtained. Data were de-identified to 
maintain patient confidentiality. Information pertaining to 
whether the patient was pre-operative, post-operative (includ-
ing time and characteristics of the operation), or medical short 
stay overflow was obtained, in addition to the reason for the 
MER/CB event and outcome of the event. The Poisson rate 
distribution 95% confidence interval for incidence rates was 
calculated.

Data pertaining to operative admissions were obtained via 
the operating theatre admission database; this was used to 
determine the incidence rate of MER/CB events by sub- 
specialty.

Results
There were 47 logged MER/CB events pertaining to the 
perioperative unit from a total of 550 events occurring 
across all areas of the hospital in 2019.

Perioperative ward MER/CB events constituted 8.45% 
(47 of 550) of all events occurring in the hospital premises 
(Figure 2). There were no recorded events involving staff 
members, visitors or pre-operative clinic. The incidence 
rate of MER/CB events for all perioperative admissions 
was 0.76% (95% CI: 0.53% to 0.99%) or 1 in 131 

Table 1 Criteria for Initiating a Medical Emergency Response (MER) Call vs a Code Blue

Criteria for MER Call Criteria for Code Blue

Respiratory rate ≤7 or ≥30 Cardiac arrest

Oxygen saturation ≤ 89% Respiratory arrest

BP ≤89mmHg systolic/≥200mmHg systolic Threatened airway

Heart rate ≤39bpm or ≥ 140bpm Significant bleeding
Conscious/sedation score 3 Unexpected or uncontrolled seizure

You are worried about the patient All calls in non-admitted areas, non-admitted patients, visitors and 
staff

Multidisciplinary Team (MDT) review not attended within 30 minutes Parameters reflect RDR chart additional escalation zone

3 or more Rapid Detection and Response (RDR) observations in the ‘red’ 

zone.

Any RDR observation in the purple zone
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scheduled operations. The average age was 63 years and 
median age 67 years.

The abnormal RDR parameters initiating the escalation 
to MER/CB are outlined in Table 3.

The vital sign parameters responsible for triggering 
these MER/CB events with respects to the time the event 
was triggered is exhibited in Figure 3. Criteria for trigger-
ing the MER/CB event included a single abnormal para-
meter (n=41), and two or more parameters (n=4).

Pre-Operative
The pre-operative incidence rate was 0.19% (95% CI: 
0.07% to 0.30%) or 1 in 538 admissions. Six operations 
were cancelled as a direct result of these events, indicating 
a cancellation rate of 0.11% (95% CI: 0.02% to 0.20%) or 
1 in 897 scheduled operations. Of the pre-operative can-
cellations, the causes include two cases of seizures, single 
cases of hypotension attributed to hypovolemia, supra- 
ventricular tachycardia, rapid atrial fibrillation, and pneu-
monia requiring intravenous antibiotics.

Post-Operative
The post-operative incidence rate was 0.58% (95% CI: 
0.37% to 0.78%) or 1 in 174 admissions. Thirty-two 
events involving 31 patients occurred in the post- 
operative setting. The mean time after the operation was 
5.21 hours. The median time was 3.72 hours (IQR: 1.87–-
6.37 hours).

The number of post-operative MER/CB events with 
respects to the total number of operations over the study 
period was determined (Table 2). The parameters for 
triggering a MER/CB with respects to the time after 
the completion of the operation are shown in Figure 4. 
The single most common cluster was post-operative 
hypotension, associated with 25.5% (16 of 45) of 
events.

The second most prominent cluster was post-operative 
reduced consciousness, associated with 15.6% (7 of 45) 
events; 5 out of 7 of these events were attributed to 
vasovagal episodes, 2 of 7 were attributed to sedation 
associated with opioids. Two incidents for reduced level 

Figure 2 MER/CB events. The 47 perioperative ward events pertained to 41 pre- and post-operative patients.
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of consciousness/sedation and reduced respiratory rate 
were attributed to opiate toxicity; one of these received 
reversal with intravenous naloxone.

Code Blue
There were six CB events. These involved hypotension 
(n=3), seizure (n=1), rapid atrial fibrillation (=1), vasova-
gal episode (n=1). There were no Code Blue respiratory or 
cardiac arrest episodes requiring cardiopulmonary 
resuscitation.

The vasovagal and hypotensive episodes were mana-
ged with intravenous fluids and monitoring, with the 
exception of a patient with a post-operative bleed after 
a septoplasty and turbinate reduction that received tranexa-
mic acid and was transferred to a partnered tertiary hospi-
tal. The seizure incident that required benzodiazepine 
therapy was transferred to the emergency department and 
discharged home the same day with neurology outpatient 
follow-up. The case of rapid atrial fibrillation involved 
a patient who had received bowel preparation; this was 

Table 3 Abnormal RDR Parameters Pertaining to Each MER/CB Event

Parameter for Initiating MER Call/Code Blue Pre-Operative Post-Operative Medical (Overflow) Patient Total

↓BP 2 16 18

↑BP 3 3 6

↓HR 2 1 3

↑HR 2 1 3

↑RR, ↓SpO2,↓consciousness* 1 1

↑RR, ↓consciousness* 1 1

↓RR, ↓consciousness* 2 2

↓consciousness 3 5 8

Pain 3 3

Total 11 32 2 45

Notes: *Four incidents had more than one abnormal parameter, all involving reduced consciousness and a change in respiratory rate.

Table 2 Post-Operative Incidents by Specialty, with Respects to the Total Number of Admissions for Operations in 2019

Specialty Post-Op 
Incidents

Average Length of Time for the Operation in which MER/ 
CB Occurred

% Post-Op 
Incidents#

Operations

ENT 6 1.45 1.85 325

Gastroenterology 0 0 0.00 495

General Surgery* 11 1.01 0.54 2055

Gynecology 3 1.14 0.46 658

Ophthalmology 3 0.69 0.42 707

Orthopedic 
surgery

4 2.36 0.79 509

Plastic surgery 1 1.17 5.56 18

Urology 2 0.38 0.33 614

31(Total) 1.03(Hours) 0.58% 5381(Total)

Notes: *General surgery recorded 12 incidents in 11 patients (1 patient with two incidents for the same admission). #Number of patients with MER/CB events over the 
total number of operations in the respected specialty in 2019, as a percentage.
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managed with intravenous fluid rehydration, intravenous 
magnesium sulfate and admission under a general medical 
team overnight with discharge home the following day.

Hospital Transfers
Eight patients required inter-hospital transfer and intra- 
hospital transfer as identified in Table 4. Intra-hospital 
transfers include the short stay (acute) general medicine 
unit (n=2), the emergency department with subsequent 
discharge home (n=2). Inter-hospital transfers to 
a tertiary facility include cardiology (n=1) for bradycardia 
attributed to digoxin toxicity, orthopedics (n=1) for post- 
operative pain, gastroenterology (n=1) with pre-operative 

tachycardia attributed to colon preparation, general surgery 
(n=1) after a post-operative hypotensive episode requiring 
further monitoring with post-operative ileus and acute 
urine retention. There were no transfers to ICU or HDU.

Multiple Events
Repeated MER/CB events for the same admission were 
a minor occurrence in this study. Two patients had two 
events during the same indexed admissions. In the first 
patient, the events were initiated 4.5 hours apart; the first 
episode was a vasovagal incident and the second was for 
hypotension without a vasovagal episode but with asso-
ciated dizziness. In the second patient, a MER call was 

Figure 4 Post-operative MER/CB events. The number of hours after the operation when the incident was called.

Figure 3 Reasons for initiating the MER/CB events with respects to the time the incident was called. One in four incidents occur outside of standard day procedure unit 
working hours (8am to 5pm).
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subsequently escalated to a CB for loss of consciousness 
secondary to a seizure.

Discussion
Our report outlines the incidence rate for activation of 
MER/CB events in a 23 hour surgical unit, and associated 
criteria for activation by diurnal variation. A US-based 
retrospective case–control study involving 105 345 post- 
operative patients at a tertiary hospital center found an 
incidence rate of 0.76% for emergency response activa-
tion, which is concordant but slightly higher than the 
incidence rate in our investigation.6 This likely reflects 
a higher baseline medical comorbid complexity, and 
greater procedural complexity undertaken for patients 
receiving operations at a major tertiary center with the 
potential for intensive care monitoring compared to a 23- 
hour unit. This is further supported by the incidence rate of 
only 0.0012% in an outpatient procedural clinic of a major 
Korean dental hospital.7 The physiological systems 
affected by the 45 MER/CB events include cardiovascular 

(66%), respiratory with reduced level of consciousness/ 
sedation (9%), isolated neurological (24%). Hospital- 
wide medical emergency triggers based on USA data 
include cardiovascular 37.4%, respiratory 38%, neurologi-
cal 30.7%.8

The standard day procedure working hours at our insti-
tution are 08:00 to 17:00. Nine MER call and three CB 
events occurred outside of standard day procedure work-
ing hours, representing 25.5% of MER/CB events in the 
unit, and 1.63% of all events in the hospital. All three CB 
events included post-operative hypotension. The most 
common MER event at night involves bradycardia. There 
were three of these incidents, with pulse rates 38–49bpm. 
An earlier observational study has demonstrated MET 
team activations in the evening or night-time to be asso-
ciated with significantly higher short-term serious out-
comes such as unplanned ICU admission and death.9 An 
Australian-based retrospective observational study demon-
strated that 53% of hospital-wide MET activations 
occurred out of peak staffing hours.10 Our lower after 

Table 4 Four Inter-Hospital Transfers and Four Intra-Hospital Transfers

Specialty Operation Pre/ 
Post/ 
Medical*

Reason for MER/CB Reason for Transfer Location of 
Transfer

General medicine N/A Medical ↓HR Digoxin overdose requiring 

Digoxin antidote and 
monitoring

Inter Hospital 

Cardiology (CSU 
ward)

General Surgery Laparoscopic right inguinal 
hernia repair with mesh

Post ↓BP Hypotension, ileus, acute 
urine retention

Inter-Hospital 
general surgery 

(Surgical ward)

General Surgery Colonoscopy Pre ↑HR Supraventricular tachycardia, 
anemia

Inter Hospital 
Colorectal (Surgical 

ward)

General Surgery Vasectomy Pre ↓consciousness Seizure Emergency 

Department

General Surgery Perianal Examination under 

anaesthesia + flexible 
sigmoidoscopy

Pre ↑HR Rapid AF Short stay medical 

units

Plastic Surgery Excision of fungating skin 
lesion on forehead

Pre ↑RR 
↓SpO2,↓consciousness

Pneumonia requiring IV 
antibiotics

Short stay medical 
units

Gastroenterology Flexible sigmoidoscopy 
+rubber band ligation of 

hemorrhoids

Pre ↓consciousness Seizure Emergency 
Department

Orthopedics (R) knee PVNS debridement, 

tibial cyst bone graft

Post Pain Pain requiring ketamine 

infusion

Inter hospital

Note: *Pertains to whether the patient was pre-operative, post-operative, or short stay medical unit overflow.
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hours incidence can be attributed to patient selection and 
the types of procedures performed.

Despite the lower incidence in our facility, the MER/ 
CB events as outlined in Figure 2 justify the requisite for 
a 24-hour on-site emergency response service.

Three incidents involved uncontrolled pain. One of these 
was for chest pain treated with glyceryl trinitrate, with subse-
quently normal serial troponins and ECG. One incident 
remained overnight for further analgesia. In one incident, 
involving an orthopedic patient with a knee debridement and 
tibial cyst bone graft; the pain was uncontrolled with conven-
tional post-operative analgesia and the patient was transported 
to our partnered tertiary hospital facility with a ketamine infu-
sion. This patient should not have had surgery at the facility. 
The facility’s incident monitoring system was used to highlight 
this failure to minimize a recurrence. Although it is not con-
sidered routine practice to initiate a MER for pain; this escala-
tion can be triggered on the basis of a medical review not 
performed within 30 minutes or if staff are concerned or 
worried about the patient. System activations from staff mem-
bers who are concerned or ‘worried’ about the patient account 
for 14–25% of activations.8,11

Post-operative hypotension was the single most com-
mon RDR parameter (n=16). With the exception of the 
case involving a septoplasty and turbinate reduction, all 
other cases were managed on the ward with intravenous 
fluids ± further investigations such as bloods and ECG 
without transfer. One patient (inguinal hernia repair) was 
transferred to the partnered tertiary hospital center for 
further intravenous fluids and monitoring. The results of 
the audit were fed back to both anaesthetic and recovery 
nursing staff highlighting need to consider the optimal 
intravenous fluid management in this patient group to 
minimize this problem. Of the eight isolated events of 
reduced consciousness, three were pre-operative seizures 
with normal measured blood glucose readings, and five 
were vasovagal episodes. All five vasovagal episodes 
responded to intravenous fluids and further monitoring.

General surgery constitutes the most common specialty 
for all post-operative incidents. A total of 2055 general 
surgery procedures were performed, including 214 cholecys-
tectomy procedures. The procedures with the highest rates 
include inguinal or umbilical hernia repair (n=4) and laparo-
scopic cholecystectomy (n=4). Orthopedic surgery and ENT 
surgery were associated with a higher percentage incidence 
rate, which may reflect the longer duration of operative time 
in these procedures compared to the large number of rela-
tively short procedures under urology, ophthalmology and 

gynecology. Of the 495 scheduled endoscopy unit proce-
dures (pan-endoscopy or colonoscopy), 3 incidents (0.6% 
of total) occurred; these were all pre- 
operative. These included supraventricular tachycardia, 
rapid atrial fibrillation, and a seizure. Electrolyte disturbance 
attributed to dehydration and colon preparation may have 
predisposed these patients to developing these conditions.12

There are limited published data relating to post- 
operative surgical transfer rates. A 1998 Australian study 
involving a 470-bed general hospital found that 17% of 
post-operative medical emergencies received HDU/ICU 
transfer.13 A US-based retrospective audit for a general 
hospital including all medical and surgical wards showed 
a transfer rate of 30% to ICU and 7.4% to a dedicated 
monitored bed.8 The importance of the availability of 
HDU facilities is emphasized by a UK-based retrospective 
audit that showed post-operative surgical patients who 
require HDU, but are admitted to the general surgical 
ward tend to receive inadequate nursing intervention and 
monitoring.14

Our data provides an illustration of the medical emer-
gencies that occur in a 23 hour surgery unit.

This could be used for evaluation and planning by 
other 23 hour/day surgery units where after hours critical 
care staff is limited, with ICU/HDU staff and facilities not 
located on site. It demonstrates the value of appropriate 
service design, evaluation and feedback in improving 
delivery of patient care.

Conclusion
MER Call/Code Blue incidents comprise a relatively low 
proportion of the total number of events at our hospital. 
However, care should be given to the monitoring and 
prevention of post-operative hypotension and vasovagal 
episodes for patients undergoing procedures with surgical 
time of greater than one hour, including hernia repair, 
cholecystectomy, ENT and orthopedic surgery.

This audit highlights the need for ongoing evaluation with 
feedback and education of medical and nursing staff in opti-
mizing patient selection, perioperative fluids, post-operative 
mobilization, pain management, and the recognition of patients 
at risk of deterioration and early intervention to optimize 
patient outcomes.

Abbreviations
MER, medical emergency response; CB, Code Blue; MET, 
medical emergency team; ICU, intensive care unit; HDU, 
high dependency unit.
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