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Abstract

Aim: The aim was to define the risk factors for acute urinary retention (AUR) and urinary
tract infections (UTIs) in colon or high rectum anastomosis patients based on the absence
of a urinary catheter (UC) or the early removal of the UC (<24 h).

Method: This is a multicentre, international retrospective analysis of a prospective data-
base including all patients undergoing colon or high rectum anastomoses. Patients were
part of the enhanced recovery programme audit, developed by the Francophone Group
for Enhanced Recovery after Surgery, and were included if no UC was inserted or if a UC
was inserted for <24 h.

Results: In all, 9389 patients had colon or high rectum anastomoses using laparoscopy, open
surgery or robotic surgery. Among these patients, 4048 were excluded because the UC was
left in place >24h (43.1%) and 97 were excluded because the management of UC was un-
known (1%). Among the 5244 colon or high rectum anastomoses patients included, AUR oc-
curredin 5.2% and UTI occurred in 0.7%. UCs were in place for <24 h in 2765 patients (52.7%)
and 2479 did not have UCs in place (47.3%). Multivariate analysis showed that management
of the UC was not significantly associated with the occurrence of AUR and that risk factors
for AUR were male gender, 265years old, having an American Society of Anesthesiologists
score 23 and receiving epidural analgesia. Conversely, being of male gender was a protective
factor of UTI, while being 265 years old, having open surgery and receiving epidural analgesia
were risk factors for UTIs. The management of the UC was not significantly associated with
the occurrence of UTls but the occurrence of AUR was a more significant risk factor for UTls.
Conclusion: UCs in place for <24 h did not reduce the occurrence of AUR or UTI com-

pared to the absence of UCs.
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INTRODUCTION

What does this paper add to the literature?
Recent American guidelines recommend that, after colon or high There is no consensus on the gold standard in urinary cath-

rectum anastomoses, a urinary catheter (UC) should be removed eter (UC) management after colon or high rectum anasto-

24 h following the procedure [1]. However, current practice varies moses. This study shows that a UC is not mandatory, since

widely and some studies point to the feasibility of UC abstention

a UC left in place <24 h does not reduce the risk of acute

in colon surgery in the context of enhanced recovery programmes
(ERPs) 2, 3].
UCs are placed in order to reduce the risk of acute urinary re-

urinary retention, nor does it increase the risk of urinary

tract infection.

tention (AUR) after surgery. However, they could also increase the
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risk of urinary tract infection (UTI). AUR is reported as a complica-
tion in 4%-22% of cases [4], while UTlIs are reported in 1.4%-4% of
cases [2].

Traditionally, colon or high rectum anastomosis patients had UCs
in place for up to 3days after surgery, but ERPs now make it possible
for patients to be fitted with fewer surgical drains [5]. Several stud-
ies have shown that short-term placement of UCs does not increase
the risk of AUR, whilst it does reduce the risk of UTls in colon or high
rectum anastomosis patients [2].

With only a few studies available in the literature, there is cur-
rently little evidence in favour of the abstention of UCs during colon
surgery. To the best of our knowledge, only two studies exist that
consider the feasibility of this type of management. One of these is
a small French cohort study, which reported that laparoscopic co-
lonic resection without a UC is feasible and is associated with a 9%
risk of AUR and a 1.5% risk of UTI [3]. In this study, no comparison
was made with a control group. In another recent cohort study, the
authors assessed the rates of AUR in patients both with and without
UCs in place during colon or rectal surgery [2]. Deferral or early re-
moval of UCs was feasible and safe without an increased risk of AUR,
but the rate of patients with no UC in place was <5% [2].

There is therefore a need for strong evidence in order to pub-
lish recommendations on UC management in colon or high rectum
anastomosis.

The aim of this study was to define the risk factors of AUR and
UTI in colon or high rectum anastomoses patients based on the
short-course management of UCs (no UC or UC removed within
24h).

MATERIALS AND METHODS
Study design

All patients undergoing colon and high rectum anastomoses who
had been included in the ERP audit developed by the Francophone
Group for Enhanced Recovery after Surgery (GRACE) between 1
December 2012 and 31 May 2021 were included in a retrospec-
tive analysis. Patients came from 66 centres in France, Algeria, the
Netherlands, Switzerland and Belgium.

Patients were included if they underwent any form of colon or
high rectum anastomosis performed with open, laparoscopic or ro-
botic surgery. Patients for whom the occurrence of AUR or UTI was
not recorded or for whom the UC management was not recorded
were excluded. Patients who had UCs left in for more than 24 h were
later excluded (Figure 1). The decision regarding whether or not to
leave the UC in position for more than 24h was at the individual
surgeon's discretion, and it was taken before the surgery as per the
hospital's ERP.

Some of these patients were already included in a study assess-
ing risk factors or mechanisms for postoperative ileus [6-8].

The database has been accredited to handle healthcare data (in

accordance with the French Ministerial Decree of 4 January 2006).

It was developed by GRACE and approved by the French National
Data Protection Authority, registration number 2014#1817711. All

patients were informed, and they agreed with the process.

Groups and end-points

The study aimed to assess the risk of AUR and UTI in colon and high
rectum anastomosis with short-term UC use. UC placement (early
removal [24 h] or no placement) was left to the surgeon's discretion.

AUR was defined by the inability to ensure bladder voiding and
the necessity of installing or replacing a UC during the hospital stay.

UTlIs were suspected in cases of burning urination and they were
confirmed by bacteriological analysis of urine samples during the
hospital stay. Antibiotic therapy was recommended for treating af-

fected patients.

Collected data

All data were collected prospectively in order to make the audit rec-
ommended in all ERPs. Data collected included the following:

e demographic characteristics: gender, age, body mass index (BMI),
American Society of Anesthesiologists (ASA) score, nature of the
pathology (cancer vs. benign), neoadjuvant radiochemotherapy;

e surgical characteristics: surgical access (laparoscopy, robotic, open
surgery), site of surgery (right colectomy, left colectomy [e.g., left
colectomy, sigmoid colon resection, high rectum resection], other
and Hartmann reversal), conversion to open surgery, duration of
surgery;

e perioperative management, defined as the percentage of compli-
ance with the ERP. The items used to check compliance with the
ERP were preoperative concealing, preoperative premedication,
reduced fasting, preoperative carbohydrates, mini-invasive ac-
cess, perioperative antibiotic prophylaxis, prevention of hypo-
thermia, multimodal analgesia, prevention of nausea, avoiding
unnecessary drainage, surgical drainage, perioperative injection
of dexamethasone, adapted fluid loading, ablation of the infusion
before postoperative day 3, postoperative multimodal analge-
sia, thromboprophylaxis, mobilization and feeding on the day of
surgery;

o use of epidural analgesia.

Statistical analysis

Continuous data were described as means and standard deviations,
and they were compared to each other with the t test. Categorical
data were described using percentages, and they were compared to
each other using the chi-squared test.

The relationship between the management of the UC and AUR

or UTI was evaluated using logistic regression models that took
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FIGURE 1 Flow chart of our
population

12 706 patients
included in the GRACE
Database

3315 patients excluded :

- AUR and UT]I items not
completed

- -rectum surgery

- -no abdominal access
9389 patients eligible

for inclusion

3315 patients secondarily
excluded:

- No information on UC

management

5244 patients included - UC left in place> 24h

24h

2765 patients with UC <

2479 patients with no
UC placement

gender, BMI, age, ASA score, history of cancer, surgical access, du-
ration of the surgery, type of surgery, compliance with the ERP and
epidural analgesia as possible cofounders. The model was validated
by analysing the residual distributions. All the tests were two-sided
with type | error set at 0.05. The analyses were performed using
Stata 14.2 software.

RESULTS
Description of the population

The database contained information on 12706 patients. Of these,
322 patients were excluded due to a lack of details regarding the
occurrence of AUR or UTI (2.5%). Another 2772 patients were ex-
cluded because low or mid-rectal surgery was performed (21.8%)
and 223 were excluded because they had elective surgeries that did
not require laparoscopic or open surgery (1.7%). The remaining 9389
patients had undergone colon or high rectum anastomosis through
either laparoscopy, open or robotic surgery (Figure 1). Among these
patients, 97 were excluded because there was no information on the
UC management (1%) and 4048 were excluded because the UC was
left in place >24h (43.1%). In all, the data of 5244 patients were ana-
lysed: 2765 patients had a UC installed for the short term (52.7%)
and 2479 had no UC installed (47.3%).

Women made up 2671 (50.9%) of the patients included; 2735
patients were 265years old (52.1%) and 863 had a BMI230kg/m?
(16.5%). AUR occurred in 275 patients (5.2%) and UTlIs occurred in
37 patients (0.7%).

At baseline, the two groups differed in terms of gender, age, BMI,
ASA score, type of surgery, need for conversion to open surgery,
duration of the surgery and whether or not analgesia was given
with an epidural (Table 1). The occurrence of AUR did not differ be-
tween the short-term UC group (5.2%) and the no UC group (5.3%)
(p = 0.80). Similarly, the occurrence of UTIs did not differ between
these groups (0.9% vs. 0.5%, respectively; p = 0.052).

Risk factors for AUR

Multivariate analysis demonstrated that being of male gender
(OR=1.45;95% Cl 1.2-2), 265years old (OR = 1.52; 95% Cl 1.1-2) and
having an ASA score 23(OR = 1.49; 95% Cl 1.1-2) were risk factors for
AUR (Table 2). Epidural analgesia was a risk factor for AUR (OR = 1.83;
95% Cl 1.2-2.8), while management of the UC was not significantly
associated with the occurrence of AUR (OR = 1.17; 95% Cl 0.9-1.5).

Risk factors for UTls

Multivariate analysis demonstrated that being 265years old
(OR = 2.84; 95% Cl 1.2-6.6) was a risk factor for UTls while being of
male gender was a protective factor for this complication (OR =0.49;
95% Cl1 0.2-0.9) (Table 3).

The management of UCs was not significantly associated with
the occurrence of AUR (OR = 0.54; 95% Cl 1.1-6.4), while open sur-
gery (OR = 2.23; 95% Cl 1-4.9) and epidural analgesia (OR = 2.71;
95% Cl 1.1-6.4) were risk factors for UTls.
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Short-course UC,
n = 2765 (52.7%)

No UC, n = 2479

(47.3%)

TABLE 1 Comparison of demographic,
perioperative and postoperative
characteristics of the group of patients

Genderfemale

BMI =230kg/m?

Age 265years

ASA score
1-2
3-4

Cancer

Surgical access
Laparoscopic access
Robotic access
Open access
Conversion

Duration of surgery (min)
<90
90-180
>180

Type of colon surgery
Right colectomy
Left colectomy
Hartmann reversal
Other

Colon resection

Percentage of compliance

with ERP
Epidural analgesia
Urinary tract infection
AUR

1407 (50.9%)
464 (17%)
1380 (50%)

2127 (76.9%)
638 (23.1%)
1621 (58.6%)

2253 (81.8%)
57 (2.07%)
445 (16.1%)
136 (4.9%)

383 (14.4%)
1602 (60.1%)
680 (25.5%)

1022 (39.5%)
1219 (47.1%)
127 (4.9%)
222 (8.6%)
2537 (91.7%)
84.1+12.1

283 (10.2%)
26 (0.9%)
143 (5.2%)

1267 (51.1%)
399 (16.3%)
1355 (54.9%)

1822 (73.5%)
656 (26.5%)
1397 (56.3%)

2058 (83.1%)
56 (2.26%)
364 (14.7%)
91 (3.7%)

549 (23.2%)
1374 (58.1%)
443 (18.7%)

1170 (48.6%)
795 (33.1%)
282 (11.7%)
159 (6.6%)
2127 (85.8%)
86.8+9.4

97 (3.9%)
12 (0.5%)
132 (5.3%)

0.87 with short-course UC or no UC

0.47

0.0005

0.005

0.09

0.32

0.03

<0.001

<0.001

<0.001
<0.001

<0.001
0.052
0.80

Abbreviations: ASA, American Society of Anesthesiologists; AUR, acute urinary retention; BMI,

body mass index; ERP, enhanced recovery programme; UC, urinary catheter.
Bold is for significant differences.

The occurrence of AUR was the most significant risk factor of

UTI (OR = 3.83; 95% Cl 1.6-9.1).

DISCUSSION

Despite recommendations to remove the UC early, 43% of pa-
tients in our cohort still had a UC in place for >24h. This is sig-
nificantly more than the 24%-30% of UCs left in place reported
in the literature [2, 9]. We are unable to explain this difference; it
highlights the importance of providing strong evidence in order
to standardize practice and to manage the UC in the best manner
possible, especially within the ERP setting. As this was a retro-
spective study based on a prospective database, we were unable
to determine the reasons why the UC was left in place. Most of the
patients kept the UC because it was part of that particular hos-
pital's ERP, although some patients may have kept the UC as the
surgeon felt that they may have been at risk of AUR. This led to a

bias that should be taken in account when interpreting the results,
as it could lead to an underestimation of the incidence of AUR in
our population. Our study compared the risk factors for AUR and
UTI, depending on whether or not a UC was installed for a short
duration, less than 24 h.

The importance of limiting the time for which the UC is in place
to less than 24 h has already been highlighted in the literature. A re-
cent meta-analysis reports that while this shorter period could in-
crease the risk of needing to re-catheterize a patient (relative risk
1.81, 95% Cl 1.35-2.41), it would decrease the risk of symptomatic
catheter-associated UTlIs (relative risk 0.52, 95% Cl 0.45-0.61) [10].
In abdominal surgery, a randomized controlled study compared the
rate of UTIs and AUR in patients with short- versus long-course UCs.
The rate of UTls was higher in patients with long-term UCs (14% vs.
2%), while the rate of AUR was similar [11]. Similarly, in a specific col-
orectal cohort of patients managed in an ERP context, early ablation
of UC was not associated with AUR [12]. Thus, as the recommen-

dations advocate early removal of UCs, we specifically focused our
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TABLE 2 Risk factors for acute urinary retention in colon or high
rectum anastomoses

O

TABLE 3 Risk factors for urinary tract infection in colon or high
rectum anastomoses

L=

Odds 95% confidence Odds 95% confidence

ratio interval p>z ratio interval p>z
Gendermale 1.549 1.185-2.024 0.001 Gendermale 0.486 0.243-0.972 0.041
BMI 230kg/m? 0.792 0.550-1.142 0.212 BMI 230kg/m? 1.392 0.636-3.047 0.407
Age 265years 1.529 1.138-2.054 0.005 Age 265years 2.844 1.225-6.602 0.015
ASA score 23 1.487 1.114-1.986 0.007 ASA score 23 2.015 0.987-4.112 0.054
Cancer 0.936 0.699-1.252 0.654 Cancer 0.904 0.431-1.896 0.790

Surgical access (ref: laparoscopy)

Robotic 0.764 0.237-2.468 0.653
Open access 1.253 0.880-1.784 0.210
Conversion in open 0.845 0.436-1.639 0.618
surgery
Duration of surgery (ref: <90min)
90-180min 1.181 0.797-1.751 0.408
>180min 1.440 0.919-2.256 0.112

Type of colon or high rectum anastomoses (ref: right colectomy)

Left colectomy or 0.960 0.713-1.294 0.791
high rectum
resection
Hartmann reversal 0.404 0.121-1.347 0.140
Other 0.716 0.354-1.447 0.352
Colectomy (ref: no 0.715 0.249-2.053 0.533
resection)
Compliance with ERP 0.989 0.977-1.001 0.075
Epidural analgesia 1.830 1.211-2.767 0.004
No urinary catheter 1.169 0.89-1.53 0.260

(ref: early removal)

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body
mass index; ERP, enhanced recovery programme.

interest on patients who had a UC installed for a short period of time
versus those who had no UC installed.

In the literature, AUR has been reported to occur in 4% and 22%
of patients, which is similar to our cohort. The literature also reports
higher number of UTIs than we found in our cohort (1.5% and 4%)
[2, 4, 13, 14]. The low rate of UTIs in our group may be due to two
factors: our study is based on the ERP setting, which is reported
to reduce medical postoperative morbidity [15]. Okrainec et al.
[16] specifically assessed the occurrence of UTls in the context of
ERP, and they reported a UTI rate of 0.8%, which is similar to ours;
for non-compliance patients, they found that the UTls occurred in
4.1% of patients. Another possibility is that our patients all had a UC
placed for a short period of time. Short-course management is asso-
ciated with a reduction in UTIs [10] and this may therefore explain
the low rate of UTls in our cohort.

The number of patients with AUR in our cohort was at the lower
limit of the rates reported in the literature. Our study design may
have led to an underestimation, and this indicates that, as it is cur-
rently being carried out, it is feasible to place a UC for a short pe-

riod of time or to not place one at all. The literature agrees with this

Surgical access (ref: laparoscopy)

Robotic 2.245 0.288-17.481 0.440
Open access 2.231 1.001-4.971 0.050
Conversion in open 2.368 0.684-8.191 0.174
surgery
Duration of surgery (ref: <90min)
90-180min 1.275 0.452-3.597 0.646
>180min 1.221 0.376-3.967 0.740

Type of colon or high rectum anastomoses (ref: right colectomy)

Left colectomy or 1.406 0.652-3.032 0.385
high rectum
resection
Hartmann reversal 1.731 0.102-29.262 0.704
Other 1.440 0.317-6.536 0.637
Colectomy (ref: no 1.127 0.089-14.274 0.926
resection)
Compliance with ERP 1.018 0.983-1.053 0.315
Epidural analgesia 2.710 1.145-6.418 0.023
No urinary catheter 0.546 0.264-1.130 0.103
(ref: early removal)
AUR 3.833 1.613-9.104 0.002

Abbreviations: ASA, American Society of Anesthesiologists; AUR,
acute urinary retention; BMI, body mass index; ERP, enhanced recovery
programme.

conclusion—in a small cohort of colon or high rectum anastomosis
patients, the authors concluded that not using UCs was feasible as
they reported an acceptable AUR rate of 9.2% [3]. A recent cohort
study reported that the amount of time in which the UC is in posi-
tion, or the complete absence of a UC, were not risk factors for AUR
[2]. We observed the same results, which showed that UC manage-
ment was not a risk factor for AUR or UTls.

Our results show no difference in the incidence of AUR if a UC is
not placed compared to if a UC is placed for <24 h. As one of the aims
of the urinary drainage is to prevent the occurrence of AUR [5], UC
is therefore not mandatory if the physician usually proposes short-
course management of UC for these indications. As we included only
patients with short-course management of UC, we cannot report on
the benefits of no UC placement or UC placement <24 h in compar-
ison with UC placement >24h.

Given that no UC placement is not associated with increased
AUR, the absence of a UC could have some beneficial effect as it

could improve the perioperative comfort of the patients. Also, the
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proper management of urinary drainage is associated with better
compliance and optimal ERP results [17] and compliance with ERPs
plays a key role in reducing the length of stay, postoperative morbid-
ity and the occurrence of postoperative ileus [15, 18, 19].

As the absence of a UC was not significantly associated with a
reduction in the incidence of UTI, our hypothesis was not confirmed.
One of the objectives of no UC placement is to reduce the incidence
of UTI because catheter-associated UTI costs represent a financial
burden which costs anywhere between $1000 to $10 000 per pa-
tient [20]. The benefit-risk ratio should therefore be discussed and
weighted according to the situation (hour of the end of surgery, dif-
ficulty of the surgery etc.) as well as to the patients.

Some patients, such as older male patients with an ASA score
23, are at an increased risk for AUR [21]. Epidural analgesia has been
reported as a risk factor for AUR [12], but it would have no place in
an ERP context as it inhibits the recovery of colorectal patients [22].
Even in those situations, the management of UCs was not an inde-
pendent risk factor for AUR and removing UCs altogether should
probably be favoured.

This study does have some limitations inherent to its retro-
spective design. Certain pieces of information, such as the pre-
vention of AUR management or the diagnosis of UTls, that may not
have been collected if their effects were judged too minimal by
the audit reporter, are lacking. Some research has shown that the
outcomes in colorectal surgery can depend on the very definition
of UTlIs [23]. Also, the timing of UC removal may not be similar in
each centre, as some surgeons remove the UC immediately on the
table while others remove it after 6, 12 or 24 h. Additionally, no in-
formation on the failure of cases in which no UC was in place were
collected in terms of difficulty during surgery. In pelvic surgery,
the discomfort caused by the bladder could lead to a UC being in-
stalled during the operation. Some UCs can be installed to collect
urine samples in order to assess the fluid loading. There was no in-
formation on the timing of AUR. AUR can occur immediately after
surgery and could be considered as primary but it could also occur
postoperatively after a few days and be associated with postop-
erative ileus or intrapelvic complications [6]. Finally, some of the
patients might have had emergency surgery, something that is not
identified by the GRACE audit database.

Despite these biases, this study allows strong conclusions to
be made on the feasibility of the early removal and abstention of
UCs, and it provides some information in order to build random-
ized controlled studies. Further studies will have to determine if,
compared to <24 h or >24h UC, the abstention of UC placement
improves the comfort of the patient or if it leads to increased un-
planned UC placement during surgery or to increased problems

during hospitalization.

CONCLUSION

UCs in place for <24h do not reduce the occurrence of AUR or

UTI compared to the absence of UCs in the current practice in ERP

settings. No placement of UC could be considered in young female
patients with ASA score <2.
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