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Intensive care unit utilisation 
post-oesophagectomy

Michael O’Grady, Rebecca Firth, Ross Roberts 

Worldwide, oesophageal cancer is 
the sixth most common cancer, 
and the seventh most common 

cause of cancer-related mortality—respon-
sible for 1 in 20 cancer deaths in 2018.1 
Surgical resection remains the mainstay of 
treatment for localised oesophageal ade-
nocarcinoma; however, oesophagectomy 
is a complex surgical procedure with high 
reported incidence of morbidity (59%) 
and perioperative mortality (4.5% 90-day 
mortality).2 As a result, post-operative care 
traditionally includes an intensive care 
unit (ICU) admission. This is currently 
routine practice for all patients undergoing 
oesophagectomy in Christchurch Public 
Hospital, New Zealand; however, due to ICU 
capacity constraints, elective cases are not 
infrequently cancelled on the day of surgery. 
This poses considerable inconvenience and 

psychological diffi  culty for the patient and 
their family, and poses logistical challenges 
for the surgical team who need to operate in 
a timely fashion post-neoadjuvant therapy. 

In the era of enhanced recovery and with 
refi ned anaesthetic and surgical approaches, 
including early extubation and improved 
analgesic regimes, our experience was that 
these patients required minimal ICU-level 
care and were usually discharged to lower-
level care day one post-operatively. If these 
patients could safely be managed in a 
non-ICU setting this would circumvent the 
above mentioned diffi  culties and could also 
potentially result in cost saving. The purpose 
of this audit, therefore, was to examine the 
utilisation of ICU-level intervention post-oe-
sophagectomy to investigate feasibility and 
safety of a non-ICU based care post-oper-
ative package.

ABSTRACT
AIM: Oesophagectomy is a complex operation, with high rates of morbidity and mortality. Traditional 
post-operative care o� en involves admission to an intensive care unit, however with advancing surgical 
and anaesthetic techniques this may not be routinely required. The objective of this study is to investigate 
the utilisation of intensive care-specific resources following oesophagectomy in a New Zealand tertiary 
hospital. 

METHODS: All patients undergoing oesophagectomy over a five-year period at Christchurch Hospital, New 
Zealand were identified and data collected. Utilisation of ICU-specific resources and the occurrence of 
complications in relation to ICU discharge were recorded. 

RESULTS: Fi� y-two patients underwent oesophagectomy between 1 January 2015 and 31 May 2019. The 
majority (75%) were extubated prior to admission to ICU, and only 8% required non-invasive positive 
pressure ventilation a� er extubation. Haemodynamic support with inotropic or vasopressor agents was 
required in 48% of patients. Most complications were managed in a non-ICU setting. The ICU readmission 
rate was 16%—all but one of these readmissions was following reoperation.

CONCLUSION: This study shows a large proportion of post-operative oesophagectomy patients do not 
require ICU level support, however in the absence of a reliable pre-operative predictive tool, post-operative 
ICU care is still required in our setting. An individualised post-operative approach could be explored to help 
divert stable patients, potentially up to half of the group, away from ICU.
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Methods
Study setting

Christchurch Public Hospital is the largest 
tertiary-level hospital in the South Island 
of New Zealand, serving a population of 
approximately 558,830 people. It is one of 
six specialist oncological hospitals in New 
Zealand appointed by the New Zealand 
Government. On average there are 12 
oesophagectomies performed per year. Five 
surgeons performed the oesophagectomies 
in the study period. There is no formal 
Enhanced Recovery after Surgery (ERAS) 
protocol for oesophagectomy; however, the 
general principles of ERAS are followed. 
There is no standalone high dependency 
unit (HDU), and ICU has a high proportion of 
ventilated patients; therefore, the effective 
HDU space is low. The highest level of care 
available outside ICU is in the surgical 
progressive care unit (SPCU), which has a 1:2 
nursing ratio; however, there is no capacity 
for inotropic support, positive pressure or 
invasive respiratory support. 

Data collection 
All patients who underwent an 

oesophagectomy at Christchurch Public 
Hospital between 1 January 2015 and 31 
May 2019 were identifi ed from electronic 
database scOPe®. Data were collected from 
a review of paper and electronic records. 
This included demographic details, ASA 
status, length of ICU stay, requirement 
for ventilatory and inotropic support, 
inpatient deaths and length of hospital 
stay. Complications were defi ned as per the 
Esophagectomy Complications Consensus 
Group (ECCG)3 where possible—limita-
tions exist due to retrospective nature of 
collection and variation in record keeping 
standards.

Ethics
The need for the formal approval for 

the research was waived by the National 
(New Zealand) Health and Disability Ethics 
Committee given the provisions of the study 
being a clinical audit. Locality approval was 
granted by the Canterbury District Health 
Board (CDHB)—ref 19189. 

Results
Between January 2015 and May 2019, 

52 patients underwent oesophagectomy 
in Christchurch Hospital. Demographic 

characteristics, ASA status, staging and 
operative details are presented in Table 
1. The indication for resection was adeno-
carcinoma in the majority of cases (92%), 
while three patients with squamous cell 
carcinoma and one with an obstructing 
gastrointestinal stromal tumour 
underwent resection. Most procedures 
were open two-stage thoracoabdominal 
oesophagectomy (84%). Six patients had 
synchronous multi-organ resection: one 
small bowel resection for incidental fi nding 
of small bowel GIST, three splenectomies for 
intraoperative injury, one cholecystectomy 
and one lung lobectomy. 

Table 1: Demographic, pathological and operative details.

Mean age (range) 66.8 
(45–78)

Gender
- Male
- Female

46 (88%)
6 (12%)

Ethnicity
- European
- Pacific Island

51 (98%)
1 (2%)

ASA Status:
- I
- II
- III
- IV

2 (4%)
23 (44%)
27 (52%)
0

Oesophageal Cancer Type by AJCC Stage:
Adenocarcinoma
- 0
- I
- II a
- II b
- III
Squamous Cell Carcinoma
- I
- II
- III
Gastrointestinal Stromal Tumour GIST
- Stage III

1 (2%)
4 (8%)
19 (36%)
5 (10%)
19 (36%)

2 (4%)
0
1 (2%)

1 (2%)

Median operative time in hours (range) 6 (3.5–10)

Operation type
- Open two stage
- Minimally invasive two stage 
- Open three stage

44 (84%)
6 (12%)
2 (4%)
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Post-operative data
All 52 patients were admitted to ICU 

post-operatively. ICU interventions are 
detailed in Table 2. The median intensive 
care stay was 23 hours. Thirty-nine patients 
(75%) were extubated prior to arrival on 
the intensive care unit, with a further six 
(12%) extubated that same day in the ICU. 
Fourteen patients (29%) had hypoxaemia, 
which required more than face mask or 
simple nasal prong oxygen—10 of these 
were managed with high fl ow nasal prongs, 
three required CPAP and one patient 
required BiPAP (one of these routinely used 
CPAP for obstructive sleep apnoea). Five 
patients required re-intubation.

All 52 patients had continuous intra-ar-
terial blood pressure monitoring as part 
of standard monitoring in ICU. Thirty-fi ve 
patients (67%) were administered fl uid 
boluses on the ICU for either hypotension 
or low urine output. Twenty-seven patients 
(52%) did not require any inotropic support 
while in the ICU. Only one patient required 
haemodialysis in the ICU for acute renal 
failure. 

Of those who did not require any ICU-level 
support in the immediate post-operative ICU 

admission, the median age was 68.3, 48% 
were ASA II, 52% were ASA III and mean 
operative time was 5.7 hours. For those 
who did require ICU level intervention, the 
median age was 65.7, 7% were ASA I, 38% 
were ASA II, 55% were ASA III and mean 
operative time was 6.6 hours.

Eight patients (16%) required re-admission 
to ICU following complications while on 
either the SPCU or the general surgical ward. 
The median total hospital stay was 12 days 
(range 4–38). 

Post-operative complications are 
presented in Table 3. The most common 
complication was atrial fi brillation, and 
this occurred predominantly in the SPCU 
or ward setting. Seventeen patients (32%) 
developed hospital-acquired pneumonia 
post-operatively. Seven patients (13%) 
required reoperation to resolve major 
post-operative complications and there were 
two inpatient deaths. One patient died day 
13 from sepsis and multi-organ failure due 
to an anastomotic leak. The second died 
day 16 from sepsis and multi-organ failure 
following chyle leak and hospital-acquired 
pneumonia. No other patients died within 
90 days post-operatively. 

Table 2: ICU interventions.

Hours in ICU, median (range) 23 (16–397)

Extubated prior to arrival in ICU 39 (74%)

Extubation in ICU
- Day of surgery
- Day one post-operative 
- Day two post-operative
- Day three post-operative

6 (12%)
5 (10%)
1 (2%)
1 (2%)

Hypoxaemia 
- Requiring more than nasal prongs or O2 mask
- Requiring CPAP or BiPAP
- Re-intubation

15 (30%)
4 (8%)
5 (10%)

Arterial blood pressure monitoring 52 (100%)

Fluid bolus administration 35 (67%)

Inotrope-use in ICU 
- Nil
- Phenylephrine
- Noradrenaline
- Phenylephrine and noradrenaline

27 (52%)
6 (12%)
12 (23%)
7 (13%)

Haemodialysis 1 (2%)
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Discussion
We have conducted a retrospective audit 

of the use of ICU-specifi c resources post-oe-
sophagectomy in a tertiary-level hospital 
in New Zealand. This demonstrates that a 
large proportion of patients could safely be 
managed outside of ICU, with possible scope 
for cost saving and reduced uncertainty 
around surgical planning associated with 
day of surgery cancellation related to ICU 
capacity. 

Three quarters of the patients were extu-
bated prior to admission to ICU, in keeping 
with recent published Australasian data.4 
The rate of readmission to ICU was low and 

complication rates compare well to interna-
tional data, and to historical reported rates 
from this institution.2,5

Worldwide there is large variation in 
the post-operative care protocols following 
oesophagectomy. A large retrospective 
study looked at 7,878 patients undergoing 
oesophagectomy across 162 hospitals in 
the US.6 Overall 65% were cared for in ICU 
post-operatively; however, there was a 
large range (3.6–100%), showing the wide 
variability between hospitals. The overall 
hospital mortality in that study was 6.9% 
and there was a 43.7% complication rate. Of 
interest, there was no association between 
hospital use of ICU and mortality in this 

Table 3: Post-operative complications.

Patients who developed complications ≥ Clavien-Dindo III
Unplanned re-operation 
90-day mortality

12 (23%)
7 (13%)
2 (4%)

Gastrointestinal
Anastomotic leak
Liver dysfunction
Ileus
Gastrointestinal bleeding requiring transfusion
Pulmonary
Pneumonia
Pleural e� usion requiring intervention
Re-intubation
Cardiac
Myocardial infarction
Atrial dysrhythmia
Ventricular dysrhythmia
Thromboembolic
DVT
Pulmonary embolism
Stroke
Urologic
Acute renal failure
Urinary tract infection
Urinary retention
Infection
Wound infection
Other
Chyle leak
Tracheostomy

ICU

1 (2%)
-
2 (4%)
-

6 (12%)
-
5 (10%)

1 (2%)
4 (8%)
1 (2%)

-
-
1 (2%)

3 (6%)
-
-

-

1 (2%)
1 (2%)

Ward

2 (4%)
1 (2%)
1 (2%)
1 (2%)

11 (21%)
1 (2%)
-

-
14 (27%)
-

2 (4%)
1 (2%)
-

-
4 (8%)
1 (2%)

3 (6%)

1 (2%)
-

Total

3 (6%)
1 (2%)
3 (6%)
1 (2%)

17 (33%)
1 (2%)
5 (1%)

1 (2%)
18 (35%)
1 (2%)

2 (4%)
1 (2%)
1 (2%)

3(6%)
4 (8%)
1 (2%)

3 (6%)

2(4%)
1 (2%) 
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study. Robertson et al7 and Ghosh et al8 both 
looked at patients managed perioperatively 
in an HDU setting. Each study concluded 
that patients could be safely managed 
post-oesophagectomy on a surgical HDU 
with ICU admission rates of 16% and 16.3% 
respectively. 

Reduction of hospital expenditure is a 
long-term goal worldwide, however this 
should not be at the expense of the patient’s 
quality of healthcare. While half of the 
patients in our study did not ultimately 
require ICU-level care, the remaining half 
did—therefore in order to achieve cost 
and resource saving, prospective identi-
fi cation of which group patients will fall 
into is needed. Numerous scoring systems 
have been developed for this purpose. A 
recent systematic review identifi ed 11 such 
tools including POSSUM (and variations), 
and those developed by Steyerberg and 
colleagues, Ra and colleagues, and Bartels 
and colleagues. This review did not identify 
any tool that could safely be applied to 
clinical practice due to unreliable results, 
with most model predictions frequently 
exceeding observed outcomes. Included 
studies were also limited by biases and small 
sample sizes.9 

An alternative approach, described 
by Ghosh et al, is a pathway in which 
haemodynamically stable patients were 
extubated, observed in the post anaesthetic 
care unit (PACU) and transferred to the 
HDU, while haemodynamically unstable 
patients or those unable to be extubated 

were transferred to the ICU.8 While Christ-
church does not have a defi ned, standalone 
HDU, the SPCU could be used in this role 
(with appropriate equipment, staff training 
and accreditation). While this does not 
obviate the need for ICU availability pre-op-
eratively, nor avoid potential day of surgery 
cancellations, it could result in improved 
resource effi  ciency and cost savings. 
Furthermore, knowledge of a 50% chance 
of a patient not requiring ICU admission 
may infl uence the multidisciplinary 
decision to proceed on the day of surgery.

The limitations of this study include the 
retrospective nature of data analysis and 
the bias inherent with this approach and the 
relatively small sample size. The strengths 
are the completeness of the data set.

Conclusion
This study shows a large proportion of 

post-operative oesophagectomy patients 
do not require ICU level support; however, 
in the absence of a reliable pre-operative 
predictive tool, post-operative ICU care is 
currently still required. An individualised 
approach to post-operative care could be 
explored whereby an assessment period 
in PACU is utilised to determine if ICU or 
SPCU is the most appropriate location for 
ongoing care. Such an approach would 
have the potential to divert up to 50% of the 
group away from ICU, utilising this resource 
more appropriately and with improved cost 
effectiveness.
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