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Summary

AIM: To assess the impact of reorganising an 11-bed sur-
gical intermediate care unit (IMCU) from an open to a se-
mi-closed system in a Swiss University Hospital by adding
a critical care specialist (CCS).

METHODS: This was a cohort study including adult IMCU
patients enrolled in an Enhanced Recovery After Surgery
protocol in the Department of Visceral Surgery, Lausanne
University Hospital, from 1 February 2014 to 31 January
2016. Medical supervision by a CCS was implemented on
1 February 2015.

RESULTS: Introduction of a CCS in a surgical IMCU sig-
nificantly reduced intensive care unit length of stay (p =
0.005) and potentially preventable operation (p = 0.04) for
patients undergoing oesophageal surgery. A CCS in IMCU
also proved to significantly reduce readmission in IMCU
for hepatic surgery patients (p = 0.04). For other sub-spe-
cialties (colorectal, pancreatic and gastric bypass surgery)
no significant difference could be found.

CONCLUSIONS: Reorganisation of a surgical IMCU from
an open to a semi-closed system by implementing super-
vision by a CCS decreased length of stay and complica-
tions for the most fragile surgical patients (oesophageal
and hepatic patients) after 12 months of implementation.

Keywords: semi-closed ICU, professionalisation of acute
unit, acute surgical patients

Introduction

Modern gastrointestinal and hepatopancreaticobiliary
(HPB) surgery is characterised by complex surgical proce-
dures performed in an aging patient population with mul-
tiple co-morbidities [1, 2]. Subsequently, specialisation of
the advanced healthcare professionals involved has be-
come mandatory. This has gained more importance, as
increasing healthcare costs are nowadays a major issue
worldwide and cost containment in Western countries re-
quires a careful use of healthcare resources.

Since the 1980s, staffing intensive care units (ICUs) with
critical care specialists (CCSs) has been shown to improve
short- and long-term survival [3, 4]. A systematic review

demonstrated that ICU management by CCSs reduced
overall hospital mortality, ICU mortality, total length of
stay (LOS), and intermediate care unit (IMCU) and ICU
LOS. Implementation of CCSs optimises utilisation of re-
sources [5] such as central venous lines and arterial
catheters for invasive monitoring, as well as organisation
of general ICU functioning [6, 7].

More recently, IMCUs have become important in many in-
stitutions, because ICUs were chronically overbooked and
also occupied by some patients actually not requiring ICU
level of care. Implementation of minimally invasive sur-
gical approaches and enhanced recovery protocols such as
Enhanced Recovery After Surgery (ERAS) further promot-
ed development of IMCUs. Of note, IMCUs were tradi-
tionally integrated into the respective surgical speciality
and surgeons were in charge of the patients. The main lim-
itations of this concept were the lack of surgeons trained
in critical care and the time the surgical staff dedicated to
managing these patients [8]. To overcome these limitations
in our department, a CCS was recruited and subsequently
a semi-closed model implemented in the IMCU [4]. This
model included interdisciplinary work, which meant that
surgeons remained in charge of the surgical management
whereas the CCS was responsible for medical care.

The aim of the present study was to assess the short-term
impact of a semi-closed IMCU system on patient outcome,
using parameters of efficiency (total, ICU and IMCU LOS,
readmission and preventable operation rates) to confirm
a feeling shared by the healthcare providers that manage-
ment of acute visceral surgery patients outside the ICU was
better.

Patients and methods

The methodological framework was based on Donabedi-
an’s model [9], which collects information based on three
different domains (structure, process, outcome) to estimate
quality of care. In our case, the modification of part of the
structure by recruitment of a CCS could have a potential
effect on the process (diagnosis, treatments, etc.) as well
as on the outcome (effects of healthcare on patients). The
change in the structure was the sharing of responsibility for
the 11-bed surgical IMCU by transferring medical manage-
ment from surgeons to a CCS. Two consecutive 12-month
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periods were compared. During the first period (1 February
2014 to 31 January 2015), surgeons were in charge of the
entire patient management in the IMCU. The second pe-
riod (1 February 2015 to 31 January 2016) covered the
shared responsibility model, where surgeons and a CCS
were in charge. Of note, the CCS was present on week-
days, with the surgical team on call for weekends and night
shifts.

This change, from an open IMCU where patients are ad-
mitted under the care of the attending physician, with the
CCS being available to provide expertise via elective con-
sultation [10], to a semi-closed IMCU where a CCS pro-
vides direct patient care in collaboration with other in-
volved physicians, is in common with many surgical and
cardiothoracic ICUs using this model [11].

The following outcomes were analysed: total LOS, dura-
tion of ICU or IMCU LOS. Because of the heterogeneous
types of intervention, durations of stay were analysed by
sub-speciality, even where samples were small.

In addition, rates of readmission (from ward to IMCU or
ICU and from IMCU to ICU), the rate of potentially pre-
ventable readmission (considered non-predictable at dis-
charge and occurring within 30 days) [12] and with at least

one potentially preventable re-intervention (operating the-
atre, interventional radiology) were assessed.

Some of the patients were prospectively included in ERAS
programmes, and thus well documented in institutional
databases. All patients who underwent elective or emer-
gency upper gastrointestinal, liver, pancreas or colorectal
surgery were included. This made a total of 1747 hospital
stays; all of them included at least one stay in the IMCU.
Of all IMCU stays, 952 were ERAS stays and 795 were
non-ERAS stays (e.g., multiple organ failure, acute pan-
creatitis, abdominal abscess). Of the 952 ERAS stays, 532
were in the visceral surgery IMCU and the other 419 stays
were admitted to other IMCUs where daily supervision
by a CCS was not available. Of the 532 ERAS visceral
surgery IMCU stays, there were 292 stays in the first pe-
riod (before CCS implementation), and 240 stays in the
second period (after CCS implementation). Figure 1 sum-
marises the selection of the analysed population.

Of note, 25% of all IMCU stays (438 out of 1747) were
transfers from the ICU.

ASA score, mean age and gender were recorded to de-
scribe the patients’ characteristics (table 1). The patients
were divided into two groups of the basis of their ASA
score: ASA 1–2 (healthy or with mild systemic disease)

Figure 1: Selection of the analysed population.
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and ASA 3–4 (severe or life-threatening disease). The
groups were identical, except for oesophageal surgery with
significantly more ASA 3–4 patients in the second period
(p = 0.04).

During the two periods of observation, surgeons in charge
or surgical techniques and strategies included ERAS pro-
tocols did not change in the five sub-specialties analysed.

Statistics
Because of the skewed distribution of LOS data, non-
parametric methods were used. Bivariate analyses were
conducted on each of the outcomes chosen (Pearson chi
[2] or Fisher’s exact test for categorical variables and the
Wilcoxon rank sum test or Kruskall-Wallis test with Bon-
ferroni correction for continuous variables). Because of
small sample sizes no multivariate analysis was performed.

Results

Case load
The 532 visceral surgery IMCU stays were divided into
five subspecialties, most patients being colorectal (n =
193) (table 1). From the 532 stays, the majority were single
stays (n = 505; table 2). One patient after oesophageal
surgery had two stays. In the colorectal group, 168 patients
accounted for the 193 stays. Eleven patients had two stays
and one patient had three stays. For hepatic, pancreatic and
gastric bypass surgery, all patients had one stay. Details of
patients and stays are summarised in tables 1 and 2.

Lengths of stay by type of surgery (table 3)
The mean total hospital LOS in the five sub-specialties was
not different with or without the CCS (colorectal surgery
p = 0.33, pancreatic surgery p = 0.77, hepatic surgery p
= 0.33, oesophageal surgery p = 0.18, gastric surgery p =
0.77).

The mean total ICU LOS was significantly reduced after
oesophageal surgery (p = 0.005), but not after colorectal (p
= 0.85), pancreatic (p = 0.12) or hepatic (p = 0.14) surgery.
There were no ICU stays after gastric surgery.

The mean total IMCU LOS was not different with or with-
out a CCS (colorectal surgery p = 0.47, pancreatic surgery
p = 0.36, hepatic surgery p = 0.71, oesophageal surgery p
= 0.19, gastric surgery p = 0.60).

Readmissions
Readmission to the ICU was not different with or without
a CCS (colorectal surgery p = 0.86, pancreatic surgery p
= 0.66, hepatic surgery p = 0.34, oesophageal surgery p =
0.80).

There was a significant reduction in IMCU readmissions
from the ward after hepatic surgery (p = 0.04) after CCS
implementation. No difference was observed in the other
subspecialties (colorectal surgery p = 0.19, pancreatic
surgery p = 0.20, oesophageal surgery p = 0.61, gastric
surgery p = 0.33).

Table 1: ASA scores of the patients.

Number of pa-
tients

ASA 1-2
n (%)

ASA 3-4
n (%)

p-value
(<0.05)

Mean age
(years)

Female patients
%

Colorectal surgery Total 193 100 (52%) 93 (48%) 0.97

1st period 118 61 (52%) 57 (48%) 66 40

2nd period 75 39 (52%) 36 (48%) 68 41

Pancreatic surgery Total 95 59 (62%) 36 (38%) 0.76

1st period 43 26 (61%) 17 (40%) 67 56

2nd period 52 33 (64%) 19 (37%) 65 54

Hepatic surgery Total 86 67 (78%) 19 (22%) 0.53

1st period 66 51 (77%) 15 (23%) 59 39

2nd period 20 16 (80%) 4 (20%) 58 46

Oesophageal surgery Total 71 38 (54%) 33 (47%) 0.04

1st period 38 20 (59%) 18 (49%) 61 24

2nd period 33 14 (41%) 19 (51%) 62 26

Gastric bypass surgery Total 54 33 (61%) 21 (39%) 0.29

1st period 28 19 (68%) 9 (32%) 44 82

2nd period 26 14 (54%) 12 (46%) 42 77

Missing 3 30

Definition of ASA score (expresses the preoperative health of a patient): 1 = healthy patient; 2 = patient with a minimal systemic disease; 3 = patient with a severe disease; 4 =
patient with a life-threatening disease

Table 2: Details of the 532 hospital stays.

Patients with 1 hospital stay
n = 505

Patients with 2 hospital stays
n = 12

Patients with 3 hospital stays
n = 1

Colorectal surgery
(n = 193 stays)

168 11 1

Pancreatic surgery
(n = 95)

95 0 0

Hepatic surgery
(n = 117 stays)

117 0 0

Oesophageal surgery
(n = 73)

71 1 0

Gastric bypass surgery
(n = 54)

54 0 0
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Potentially preventable operations
There was a significant reduction in the rate of potentially
preventable operations for oesophageal surgery (p = 0.04).
No difference was observed in the other subspecialties
(colorectal surgery p = 0.79, pancreatic surgery p = 0.78,
hepatic surgery p = 0.98, gastric surgery p = 0.97).

Discussion

The aim of the present study was to assess the impact of
a CCS on the LOS in patients undergoing elective/urgent
gastrointestinal, hepatobiliary and pancreatic surgery.

The main observation was a statistically significant reduc-
tion in ICU LOS after oesophageal surgery, and a reduc-
tion, although nonsignificant, after pancreatic and hepat-
ic surgery. After implementing a CCS, only patients with
major organ dysfunction were transferred to the ICU post-
operatively. Patients undergoing oesophageal surgery were
usually directly managed in the IMCU, only patients pre-
senting severe cardiorespiratory comorbidities were admit-
ted to the ICU.

We also observed a difference in the numbers of patients
admitted to the IMCU after hepatic (66 vs 20) and colorec-
tal (118 vs 75) surgery between the first and the second

periods. There could be two explanations for this. Firstly,
more restrictive patient selection through implementation
of IMCU monitoring criteria (no IMCU admission for
asymptomatic patients with epidural catheters, or after mi-
nor hepatic and colorectal procedures). Secondly, prioriti-
sation of the management of the most fragile patients in
the visceral IMCU and not in other surgical units. To con-
firm those elements, the number of hepatic and colorectal
patients was similar between the two analysed periods: in
the first period (1 February 2014 to 31 January 2015) there
were 73 hepatic patients and 215 colorectal patients; in the
second period (1 February 2015 to 31 January 2016) there
were 63 hepatic patients and 198 colorectal patients.

The presence of a CCS could theoretically increase the to-
tal hospital and IMCU LOS because of more complex and
invasive management. However, this study showed that
changing from an open to a semi-closed IMCU system by
adding a daily available CCS did not affect the patients’
overall LOS.

Sub-specialties
For colorectal surgery, results showed no significant differ-
ences. The reduced number of patients transiting through
the IMCU between the first and the second period (from

Table 3: Details of the ICU, IMCU LOS, readmissions in ICU or IMCU and potentially preventable readmission and operation.

Sub-specialties Total period 1st period
(1 Feb. 2014 – 31 Jan.

2015)

2nd period
(1 Feb. 2015 – 31 Jan.

2016)

p-value
(p = 0.05)

Colorectal surgery Mean total LOS (±SD) 17 (± 15) 17 (±13) 17 (±18) 0.33

Mean ICU total LOS (±SD) 7 (± 8) 7 (± 10) 6 (± 5) 0.85

Mean IMCU total LOS (±SD) 4 (± 6) 3 (± 3) 5 (± 8) 0.47

Readmission in ICU 12 (6%) 7 (6%) 5 (7%) 0.86

Readmission in IMCU 21 (11%) 10 (9%) 11 (15%) 0.19

Potentially preventable readmission 20 (10%) 15 (13%) 5 (7%) 0.17

Potentially preventable operation 48 (25%) 28 (25%) 20 (26%) 0.79

Pancreatic surgery Mean total LOS (±SD) 28 (± 22) 27 (± 21) 27 (± 23) 0.77

Mean ICU total LOS (±SD) 6 (± 4) 4 (± 3) 7 (± 5) 0.12

Mean IMCU total LOS (±SD) 7 (± 8) 7 (± 7) 7 (± 9) 0.36

Readmission in ICU 15 (16%) 6 (14%) 9 (17%) 0.66

Readmission in IMCU 13 (14%) 8 (19%) 5 (10%) 0.20

Potentially preventable readmission 10 (11%) 4 (9%) 6 (12%) 0.72

Potentially preventable operation 23 (25%) 13 (32%) 10 (20%) 0.78

Hepatic surgery Mean total LOS (±SD) 14 (± 13) 14 (± 10) 15 (± 15) 0.33

Mean ICU total LOS (±SD) 3 (± 2) 2 (± 2) 4 (± 4) 0.14

Mean IMCU total LOS (±SD) 4 (± 3) 4 (± 3) 3 (± 3) 0.71

Readmission in ICU 8 (7%) 6 (9%) 2 (4%) 0.34

Readmission in IMCU 6 (5%) 6 (9%) 0 (0%) 0.04

Potentially preventable readmission 6 (5%) 5 (7%) 1 (2%) 0.21

Potentially preventable operation 7 (6%) 4 (± 6%) 3 (± 6%) 0.98

Oesophageal surgery Mean total LOS (±SD) 32 (± 29) 36 (± 32) 29 (± 27) 0.18

Mean ICU total LOS (±SD) 10 (± 17) 10 (± 12) 10 (± 21) 0.005

Mean IMCU total LOS (±SD) 9 (± 10) 10 (± 12) 8 (± 8) 0.19

Readmission in ICU 12 (16%) 6 (18%) 6 (15%) 0.80

Readmission in IMCU 17 (23%) 7 (21%) 10 (26%) 0.61

Potentially preventable readmission 3 (4%) 2 (6%) 1 (3%) 0.48

Potentially preventable operation 20 (28%) 13 (39%) 7 (18%) 0.04

Gastric bypass surgery Mean total LOS (±SD) 6 (± 9) 7 (± 10) 6 (± 8) 0.77

Mean ICU total LOS (±SD) No data

Mean IMCU total LOS (±SD) 1 (± 3) 2 (± 3) 1 (± 1) 0.60

Readmission in ICU No data

Readmission in IMCU 1 (2%) 1 (4%) 0 (0%) 0.33

Potentially preventable readmission 2 (4%) 2 (8%) 1 (4%) 0.95

ICU = intensive care unit; IMCU = intermediate care unit; LOS = length of stay; SD = standard deviation
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118 to 75) likely reflects more restrictive IMCU patient se-
lection by the CCS and therefore a more appropriate use
of resources [5]. The colorectal subgroup was the oldest
(mean age 67 years), and thus avoiding an IMCU stay may
have a positive impact on cognitive complications, such as
acute confusional states and delirium, which is known to
increase LOS and in-hospital mortality (4–17%) [13, 14].
This result is in line with those of Nathens et al., who
showed in a study from 2006 that “the risk of death in the
elderly is reduced by almost 50% with the involvement of
an intensivist. This effect might relate to a greater under-
standing of the impact and care of coexisting diseases in
this population” [15].

A significant reduction in readmissions to the IMCU after
hepatic surgery and a non-significant reduction of ICU
LOS after both pancreatic (p = 0.12) and hepatic (p = 0.14)
surgery suggests that for fragile patients, the presence of a
CCS enables complications to s to be anticipated and their
impact reduced. This indicator (ICU readmission) has been
proven to be a reliable qualitative parameter [16].

For oesophageal surgery, the benefit of a CCS seemed
important, probably because this population is extremely
fragile and comorbid, and the procedures complex. The
main observation was the reduction in ICU stays, probably
by only admitting patients presenting severe cardiorespira-
tory comorbidities to the ICU, all other patients being ad-
mitted directly to the IMCU. IMCU LOS was reduced as
well but not significantly, probably because of the small
sample size. Early identification of complications associat-
ed with an active patient management may in part explain
these findings. The result is particularly interesting as there
are more ASA 3–4 patients during the second period (51 vs
41% in the first period). Even in such fragile and comorbid
patients, the IMCU management proved to be efficient and
sufficient.

The longer stays after gastric surgery can be attributed to
bias as one single patient transferred from an outside hos-
pital, spent 41 days in acute units (30 days in ICU, 11 days
in the IMCU) because of respiratory and major surgical
complications. Normally, gastric bypass patients returned
directly to the ward or spent 12–24 hours in the IMCU for
respiratory monitoring in the case of untreated obstructive
sleep apnoea syndrome.

In relation to the general functioning of the department of
visceral surgery, reductions in ICU and IMCU LOS and
reduction in the number of patient transfers might have
a positive impact on administrative workload, reduce the
risks of medical errors and increase the time dedicated
to patient care. The implementation of a CCS implied a
more active management of the patients and consequently
a more important workload for nursing staff.

Some limitations of the present study need to be men-
tioned. First, this was a retrospective study and some im-
portant items, such as aspects of cost-effectiveness, were
not assessed. Second, the small sample size of the sub-
groups limited the interpretation. Furthermore, there was
no time gap between the “before CCS” and the “with CCS”
periods. There might have been a more profound impact
on the outcomes if the data collection had begun once the
CCS was fully established and the system adapted.

Restriction of the analysis to an ERAS population meant
that almost half of the patients (n = 795) were dropped. The
ERAS population mainly consisted of patients undergo-
ing elective surgery. In our ERAS population, about 18%
were emergencies, in three subspecialties (colorectal, he-
patic and pancreatic surgery). The emergencies excluded
(peritonitis with multiple organ dysfunction, pancreatitis)
might have had a major impact on outcomes, as morbidity
and mortality of emergency/urgent patients is known to be
higher [17]. The second drop out comes from patients not
admitted to the 11-bed surgical IMCU (n = 419). These pa-
tients were daily managed by surgeons and nursing teams
unused to visceral pathologies; the CCS was called only
for emergencies. An anticipated management of specific
situation was therefore not possible (fig. 1).

Conclusion

Reorganisation from an open to a semi-closed IMCU by in-
volving a CCS improves daily management of acute surgi-
cal patients. It offers the complementarity of close surgical
follow up associated with specific medical competences of
a CCS with benefit for the patients and the surgical staff.
This interdisciplinary approach probably represents the fu-
ture, given the increasing age of the patient population in a
complex medical environment.
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