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Purpose: Enhanced Recovery After Surgery (ERAS) programs advocate early urinary catheter removal after rectal cancer sur-
gery; however, the optimal duration remains unclear. This study assessed the feasibility of the early urinary catheter removal
protocol after rectal cancer surgery within an ERAS pathway and identified predictive factors for failure of this strategy.
Methods: Between March 2017 and October 2018, all unselected and consecutive patients who underwent rectal cancer re-
section and benefited from our ERAS program were included. Urinary complications (infection and retention) were pro-
spectively recorded. Success was defined as catheter removal on postoperative day (POD) 3 without urinary complications.
Results: Of 135 patients (male, 63.7%; neoadjuvant chemoradiation, 57.0%; urology history, 17.8%), 120 had early urinary
catheter removal with no complications (success rate, 88.9%), 8 did not have urinary catheter removal on POD 3 due to
clinical judgment or prescription error, 5 experienced a urinary tract infection, and 2 had acute urinary retention. Obesity
(odds ratio [OR], 0.16; P=0.003), American Society of Anesthesiologists physical status classification >II (OR, 0.28; P=
0.048), antiaggregant platelet medication (OR, 0.12; P <0.001), absence of anastomosis (OR, 0.1; P=0.003), and prolonged
operative time (OR, 0.21; P=0.020) were predictive factors for failure. Conversely, optimal compliance with the ERAS
program (OR, 7.68; P<0.001), postoperative nonsteroidal anti-inflammatory drug use (OR, 21.71; P<0.001), and bal-
anced intravenous fluid therapy (OR, 7.87; P=0.001) were associated with increased strategy success.

Conclusion: Withdrawal of the urinary catheter on POD 3 was successfully achieved after laparoscopic rectal resection
and can be safely implemented in the ERAS program.
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INTRODUCTION

Despite autonomic nerve preservation, perioperative urinary
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catheterization is required after rectal cancer surgery to provide
guidance for volume resuscitation and hemodynamic stability
maintenance, ensure bladder decompression, and avoid postop-
erative acute urinary retention (AUR). However, in this era of care
standardization and Enhanced Recovery After Surgery (ERAS)
programs for colorectal surgery, the management of urinary cath-
eterization requires adjustment. Adverse events such as urinary
tract infection [1, 2] or restriction of patient mobilization (3, 4]
have led to the recommendation that the catheter should be re-
moved early after colorectal resection [5]. ERAS guidelines rec-
ommend urinary catheter removal on the postoperative day
(POD) 1 whenever possible for selected patients. However, they
also recommend the insertion of a suprapubic catheter if postop-
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erative drainage exceeding 4 days is planned. Therefore, surgeons
must prejudge the risk of acute urine retention. Risk factors for
urinary retention are numerous and controversial. Some of these
factors are not modifiable, including age, male sex, and comor-
bidities [6, 7], and other factors are modifiable and might result
from changes in anesthetic and surgical practices associated with
the ERAS program. To our knowledge, there are insufficient data
concerning the optimal duration of urinary drainage after rectal
resection within an optimal ERAS program. This study aimed to
assess the safety of a standardized protocol involving early urinary
catheter removal after rectal cancer surgery within an ERAS pro-
gram and to identify predictive factors for failure of this strategy.

METHODS

In March 2017, a standardized ERAS program for elective rectal
resection was implemented at the Paoli Calmettes Institute and
applied systematically. Therefore, we prospectively evaluated all
consecutive patients undergoing rectal cancer resection between
March 2017 and April 2018. The inclusion criteria were as fol-
lows: patients older than 18 years and elective rectal resection for
histopathologically confirmed adenocarcinoma requiring dissec-
tion of the infraperitoneal portion of the rectum. Patients who
needed emergency surgery and those requiring multivisceral re-
section or an abdominoperineal resection were excluded. During
the observation period, 140 patients underwent rectal resection
by a dedicated colorectal surgical team and 5 patients were ex-
cluded due to prolonged urinary catheterization implemented for
the following objective reasons: intraoperative urinary tract inva-
sion, 2; surgical complication before POD 3 requiring reinterven-
tion, 2 (pelvic abscess, 1; anastomotic hemorrhage, 1); and guid-
ance for volume resuscitation after rhabdomyolysis with chronic
renal failure, 1. Therefore, our study population comprised of 135
patients (Fig. 1).

This study was approved by the Institutional Review Board and
Ethics Committee of Institut Paoli Calmettes, Marseille (NCT-
02869503) and informed consent was obtained from all the sub-
jects. It was performed in accordance with the 1964 Helsinki Dec-
laration and its later amendments or comparable ethical stan-
dards.

Preoperative management

Systematic pretherapeutic evaluations included chest, abdominal,
and pelvic computed tomography scans, serum carcinoembry-
onic antigen measurements, endorectal ultrasound examinations,
and rectal magnetic resonance imaging (MRI).

At our institution, preoperative treatment is indicated for T3
and/or N+ mid and low rectal adenocarcinoma and for T2 low-
lying tumors close to the sphincter. Standard chemoradiation
(CRT) comprised a total dose of 50 Gy, with a daily dose of 2 Gy
combined with capecitabin.

Patients with a predictable threatened circumferential resection
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Early complication
before POD 3 (n=3)

- Anastomotic complication requiring
reintervention (n=2)

- Guidance for volume resuscitation after
rhabdmyolysis (n=1)

Urinary tract
invasion (n=2)

Study population
(n=135)

Surgeon reluctance or
prescrption error (n=8)

Bladder catheter removal
on POD 3 (n=127)

AUR (n=2) Tardive complication requiring
| ] recatheterization (n=4)
UTl (n=5)
- Anastomotic complication requiring

reintervention or radiologic drainage (n=3)
- Guidance for volume resuscitation after
paralytic ileus (n=1)

Success
(n=120)

Fig. 1. Flowchart of patient selection. POD, postoperative day; AUR,
acute urinary retention; UTI, urinary tract infection.

margin on MRI underwent an intensified preoperative protocol
that comprised induction chemotherapy (FOLFIRINOX [fluoro-
uracil, leucovorin, irinotecan, and oxaliplatin], 4 cycles) followed
by standard CRT.

Surgery was usually performed 8 to 12 weeks after completing
chemoradiotherapy. Patients underwent systematic bowel me-
chanical preparation without preoperative oral antibiotics.

Enhanced Recovery After Surgery program and surgery

A standardized patient clinical pathway was developed in accor-
dance with the ERAS recommendations and published guidelines
[5] that define more than 20 perioperative standard care elements
(Table 1). In the operating room, the urinary catheter was inserted
after induction of general anesthesia under aseptic conditions (no
bacteriological examination was routinely performed). No epi-
dural analgesia was administered at our institution, but continu-
ous perfusion of lidocaine was maintained until the last hour of
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Table 1. Patients characteristics and operative data

Variable ((:,]u:c(;ezsos) (I;aﬂlfse) P-value?
Age (yr) 64+11.8 69.3+9.23 0.140
Sex, male:female 74:46 12:3 0.270
Body mass index (kg/m? 24.6+4.05 28.7+5.91 <0.010
Malnutrition 14 (11.7) 2(13.3) 0.690
ASA PS classification

| 27 (22.5) 1(6.7) 0.080

I 78 (65.0) 9(60.0)

1 15(12.5) 5(33.3)

Comorbidity

Respiratory 15(12.5) 3(20.0) 0.420

Cardiovascular 43 (35.8) 9 (60.0)

Diabetes 12(10.0) 3(20.0) 0.370
Tobacco 53 (44.2) 8 (53.3) 0.690
Previous abdominal surgery 46 (38.3) 6 (40.0) >0.999
Urology history 20 (16.7) 4(26.7) 0.310
Platelet antiaggregant 14 (11.7) 8 (53.3) <0.001
Prior radiotherapy 66 (55.0) 12 (80.0) 0.120
Metastatic disease 16 (13.3) 16.7) 0.690
Surgical approach

Laparoscopic 82 (68.3) 10 (66.7) >0.999

Robotic 38(31.7) 5(33.3)

Surgical procedure

PME 43 (35.8) 0(0) <0.010

TME 77 (64.2) 15 (100)

Anastomosis 114 (95.0) 10 (66.7) <0.010
lleostomy 85 (70.8) 10 (66.7) 0.060
Operative time (min) 385+88.58 328 +68.89 <0.010
Conversion to open 3(2.5) 1(6.7) 0.380
Tumor location

Anterior 45 (37.5) 10 (66.7) 0.060

Posterior 75 (62.5) 5(33.3)

Tumor classification

pT0-2 60 (50.0) 10 (66.7) 0.280

pT3-4 60 (50.0) 5(33.3)

Length of hospital stay (day) 8.17+4.22 12.8+3.85 <0.010

Values are presented as mean + standard deviation or number (%).

ASA, American Society of Anesthesiologists; PS, physical status; PME, partial me-
sorectal excision; TME, total mesorectal excision; pT, primary tumor.

aChi-square, Fisher, or Wilcoxon test.

the surgical procedure in association with locoregional analgesia
(transversus abdominis plane block or trocar site local anesthetic
infiltration). All rectal surgery procedures were performed using
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a minimally invasive approach. High tie ligation of the inferior
mesenteric artery was standardized within our team, and care was
taken to preserve the superior hypogastric plexus. The bilateral
hypogastric nerves were identified at the sacral promontory, and
dissection was performed along the avascular plane. Systematic
identification and preservation of the lateral pelvic plexus were
also achieved. A temporary ileostomy was performed for restor-
ative procedures; it was performed systematically in the case of to-
tal mesorectal excision (TME) and selectively for partial mesorec-
tal excision (PME) cases.

Postoperative pain was managed with a combination of parace-
tamol, opioids, and nonsteroidal anti-inflammatory drugs (NSAID)
over the course of 48 hours. Oral morphine was reserved for pa-
tients with persistent pain despite the protocol.

The urinary catheter was removed after at least 2 days of treat-
ment with an alpha-blocker. This treatment was introduced as
soon as possible after surgery. As it is not always possible to ad-
minister this treatment on the same evening after the procedure,
we formalized urinary catheter removal within 72 hours after the
surgical procedure (POD 3). In parallel, our local ERAS protocol
involved the planned removal of intravenous fluid infusion and
pelvic drainage on POD 2 to allow early free ambulation. Except
for patients treated with long-term alpha-blockers, the treatment
was suspended 2 days after successful urinary catheter removal.

Outcomes

The primary outcome measure was the feasibility of a protocol for
early urinary catheter removal after rectal cancer surgery within
an ERAS program. Success was defined as catheter removal within
72 hours after surgery (POD 3) without urinary complications
such as urinary tract infection (UTI) and AUR. UTI was defined
as clinical infection confirmed by positive urine culture results.
AUR was defined as the absence of spontaneous micturition 12
hours after catheter removal. During the first 2 days after catheter
removal, 24-hour diuresis monitoring was performed. Ultrasound
evaluation of the postvoid residual was performed only in cases of
symptoms suggesting overflow incontinence (loss of bladder con-
trol, spontaneous lower abdominal pain or on clinical examina-
tion, weak urine stream) and low 24-hour diuresis. The urinary
catheter was reinserted when the postvoid residual was more than
100 mL. Postoperative catheter reinsertion for fluid guidance or
reoperation was not considered a treatment failure for the pur-
poses of the study. Risk factors for failure were identified as demo-
graphic, surgery-related, and perioperative care items.

Data collection and follow-up

Preoperative, perioperative, and postoperative data until POD 90
were recorded routinely in a prospective database. Demographic
information included age, sex, body mass index (BMI), American
Society of Anesthesiologists (ASA) physical status (PS) classifica-
tion, comorbidities, and previous abdominal surgery. Surgical in-
formation included the main procedure (PME or TME), surgical
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approach (laparoscopic or robotic surgery), duration, and com-
bined procedures.

All perioperative care items of our program were prospectively
recorded. Overall compliance with 20 items was assessed and ex-
pressed as a percentage. Good compliance was defined as a score
of >80% per criteria and/or per patient.

Patients underwent a follow-up outpatient evaluation 7 to 10
days after discharge. Any hospitalization of the patient within 30
days after surgery and after being discharged home was consid-
ered as readmission.

Statistical analysis

Descriptive data were reported as the mean and standard devia-
tion for quantitative variables and percentages for categorical
variables. To test the effects of potential factors on the risk of fail-
ure, means were compared using the Student t-test for normally
distributed data or the Mann-Whitney U-test for nonnormally
distributed data. Proportions were compared using the chi-square
test or Fisher exact test, as appropriate. Odds ratios were pre-
sented with their 95% confidence intervals. A two-sided signifi-
cance level of <0.05 was considered statistically significant. Anal-
yses were conducted with R 3.5.1 (R Foundation for Statistical
Computing, Vienna, Austria).

RESULTS

Patient characteristics and operative data are summarized in Table
1; 24 patients (17.8%) had a history of urologic conditions (17
with benign prostatic hyperplasia, 5 with prostate cancer treated
by radiotherapy and/or radical surgery, and 2 with surgery for re-
lapse). Seventy-seven patients (57.0%) underwent preoperative
CRT. Forty-three patients (31.9%) underwent PME and 94
(69.6%) underwent TME. Overall, compliance with the ERAS
program was 95.5% (Table 2).

Urinary catheter management and outcomes
For 127 patients (94.1%), the urinary catheter was removed ac-
cording to the protocol within 72 hours postoperatively, i.e. on
POD 2 (n=84) or on POD 3 (n=43). Among them, the urinary
catheter was removed on POD 2 in 84 patients (62.2%). The pro-
tocol was successful for 120 patients (88.9%) and protocol failure
was noted in 15 patients; 8 patients did not have urinary catheter
removal on POD 3 due to clinical judgment or prescription error,
5 patients experienced a UTL, and 2 patients had AUR.

Recatheterization was required for 4 patients (3.0%) without
urinary complications due to the need for fluid guidance (n=1)
or reoperation (n=3); those patients were not considered as a
protocol failure because they urinated normally for at least 48
hours after the first catheter removal. The main causes of protocol
failure are summarized in Fig. 1.

The univariate analysis (Table 3) identified obesity, ASA PS clas-
sification >1I, antiaggregant platelets, no anastomosis, and pro-
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longed operative time (> 326 minutes) as protocol failure factors.
Optimal compliance with the ERAS program (all 20 items), post-
operative NSAID use, and balanced intravenous fluid therapy
were associated with an increased success rate.
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DISCUSSION

Our prospective study showed that early removal of the urinary
catheter on POD 3 after rectal resection for cancer is safe and re-
producible within an optimal ERAS program. This is the first
study to establish a link between optimal compliance with an
ERAS program and urinary outcomes after rectal cancer surgery.

Historically, postoperative urinary catheterization for several
days after rectal cancer surgery has been routinely performed be-
cause of concerns regarding the AUR risk if the superior hypogas-
tric nerves and/or lateral pelvic plexus were damaged during dis-
section. Additionally, patients may require prolonged urinary
catheterizations because of anesthetic factors such as hemody-
namic monitoring, risk of AUR in the case of epidurals, or over-
use of opioids. However, prolonged catheterization is an invasive
procedure with potential related morbidity, including UTI, ure-
thral trauma, prostatitis, and patient discomfort [6]. Therefore,
some authors have suggested suprapubic catheter placement as an
alternative, which has been associated with reduced UTI rates, re-
catheterization rates, and pain compared with urethral placement
[7].

However, 3 changes led us to question this policy. First, the de-
velopment of an optimal TME technique and anatomic knowl-
edge of the pelvis minimize any AUR resulting from trauma [8-
10]. Second, minimally invasive approaches (laparoscopic and ro-
botic surgery) showed a significant reduction in postoperative
morbidity. However, some studies found that laparoscopic surgery
was an independent risk factor for AUR after rectal cancer sur-
gery [11, 12]. They suggest that the increase in intraperitoneal
pressure during pneumoperitoneum disturbs renal function and
renal blood flow; artificially reducing intraoperative urine output.
However, it recovers after surgery and may cause greater urina-
tion during the early postoperative period in the case of excessive
perioperative fluid and may lead to overdistension of the bladder,
decreased sensation and bladder contractility, and urinary reten-
tion. Balanced fluid administration (3 mL/kg/hour) and also low-
pressure laparoscopy (at 8 or 10 mmHg) are key components of
our program for preventing AUR. Third, the ERAS program im-
plementation changed the perioperative management of patients;
in particular, we have seen a decrease in opioid use and question-
ing of the usefulness of suprapubic catheter placement because it
caused patients discomfort and pain and delayed ambulation [13].

ERAS guidelines promote early urinary catheter removal after
colorectal surgery, but there are insufficient data concerning the
optimal duration of urinary drainage after rectal resection. Re-
ports of AUR after colorectal surgery vary widely in the literature,
between 2% and 50% [3, 13], and 2 randomized studies [3, 14]
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Table 2. ERAS protocol and compliance

ERAS protocol Detailed measure Overall (n=135) Success (n1=120) Failure (n=15)  P-value?
1. Specific information Information about the fast track program 132 (97.8) 117 (97.5) 15 (100) >(0.999
2. Immunonutrition 135 (100) - - i
3. Limited fast Last meal 6 hr before surgery, clear fluids until 134 (99.3) 120 (100) 14 (93.3) 0.1

2 hr before surgery
4. Carbohydrate loading 200 mL the evening and 200 mL 2 hr before 125 (92.6) 113 (94.2) 12 (80.0) 0.08
surgery
5. No long-acting sedation If necessary 120 (88.9) 106 (88.3) 14 (93.3) >0.999
6. Antibiotic prophylaxis 135 (100) = - =
7.V Lidocaine Continuous perfusion of lidocaine (1 mg/kg/hr) 135 (100) - - -
during surgery, maintained until the last hour of
the surgical procedure
8. Laparoscopic approach 134 (99.3) 119 (99.2) 15 (100) >0.999
9. Zero fluid balanced Optimized hemodynamic monitoring with 119 (88) 108 (90.0) 8 (563.3) <0.010
goal-directed intraoperative fluid infusion regime
(<3 mlukg/hn)
10. Corticosteroid 135 (100) - - -
11. PONV prevention Prophylactic use of metoclopramide ondansetron 107 (79.3) 104 (86.7) 11 (73.3) 0.23
(4 mg) and/or

12. Normothermia Forced body heating (Bair hugger system) 135 (100) = - =

13. Avoidance of nasogastric tube Removal of nasogastric tube before extubating 134 (99.3) 119(99.2) 15 (100) >(0.999

14. Preventive opioid-sparing multimodal Infiltration of surgical wounds with lidocaine No 117 (86.7) 103 (85.9) 12 (80.0) 0.47

analgesia including locoregional analgesia  epidural analgesia

15. Postoperative NSAI agents Ketoprofen 200 mg/day during 24—48 hr 121 (89.6) 114 (95.0) 7(46.7) <0.001

16. Free diet on POD 1, early on POD 3 Liquid diet on POD 0 Normal diet on POD 1 126 (93.3) 114 (95.0) 12 (80.0) 0.06

17. Gum 132 (97.8) 118 (98.3) 13 (86.7) 0.06

18. Early mobilization out of bed on POD 0 Out of bed 1 hr on POD 0 and 4 hr on POD 1 105 (77.8) 96 (80.0) 7(46.7) <0.010

19. Early termination of IV fluid infusion on  Limited intake (< 1,500 mL/day) on POD 1 IV 116 (85.9) 105 (87.5) 11 (73.3) 0.23

POD 3 catheter removal on POD 2

20. TED prophylaxis Compression stockings before surgery Prophylactic 135 (100) - - -

anticoagulation

Compliance with ERAS protocol (%) 19.2 (96.0) 19.3 (96.5) 17.8 (89.0) <0.001

Values are presented as number (%).

ERAS, Enhanced Recovery After Surgery; IV, intravenous; PONV, postoperative nausea/vomiting; NSAI, nonsteroidal anti-inflammatory; POD, postoperative day; TED,

thromboembolic disease.
aChi-square, Fisher, or Wilcoxon test.

that examined the duration of urinary catheterization following
rectal resection without any ERAS program supported earlier
catheter removal, but without a proposed duration. Low rectal
cancer and TME were associated with AUR in both studies, with
a high UTI rate of more than 30% in this subgroup. Our findings
showed similar results with decreased protocol success after low
anterior rectal resection; however, our UTI rate was lower (3.7%),
thus promoting a short delay (POD 3) before urinary catheter re-
moval. No anastomosis and increased operative time were associ-
ated with increased protocol failure; these criteria probably reflect
more advanced tumors with nerve sacrifice and/or frailer patients.
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One randomized study that investigated early removal (POD 1)
of the urinary catheter within an ERAS program for pelvic colorectal
surgery [15] reported interesting results. This policy was com-
bined with the addition of an oral a-antagonist. However, the pa-
tients were mostly young, with inflammatory bowel disease, low
rates of TME (23.9%), and preoperative CRT (7%). Therefore, this
study does not allow the determination of the optimal duration of
postoperative urinary catheterization in patients with rectal cancer.

Several nonrandomized studies have evaluated early removal of
the urinary catheter within an ERAS program [16-18], but the
data were mixed because they included rectal and colonic resec-
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Table 3. Univariate analysis of clinicopathological factors associated

with urinary protocol failure

Table 3. Continued

Variable Total  Failure OR (95% Cl) P-value? Variable Total  Failure OR (95% ClI) P-value?

Age (yr) Early mobilization
>70 53 7 1.4(0.4-4.77) 0.580 No 22 8 0.12 (0.01-1.99) 0.210
<70 82 8 Reference Yes 133 7 Reference

Sex OR, odds ratio; Cl, confidence interval; ASA, American Society of Anesthesiolo-
Male 86 12 0.4(0.11-1.9) 0.270 gists; PS, physical status; PME, partial mesorectal excision; TME, total mesorectal
Female 49 3 Reference excision; IV, intravenous; CRM, circumferential radial margin; ERAS, Enhanced Re-

Body mass index (kg/m?) covery After Surgery; NSAID, nonsteroidal anti-inflammatory drugs.
>30 29 7 0.16 (0.05-0.51) 0,003 Chi-square, Fisher, or Wilcoxon test.
<30 113 8 Reference

ASA PS classification tions with or without epidural analgesia; however, this technique
=V 20 5 0.28(0.08-0.95  0.048 is no longer recommended for laparoscopic colorectal resection
I 115 10 Reference [5, 19]. Furthermore, the patients were highly selected; those with

Urology history a history of urinary disease were excluded.

Yes o4 4 055(0.16-1.9)  0.550 In the rectal resection subgroup, AUR rates from 19.2% to 33%
No 111 11 Reference have been reported after catheter removal on POD 2 or POD 3.

Diabetes mellitus Overall compliance with the ERAS program was unclear in these
Yes 15 3 223(0.35-4.77)  0.370 studies; consequently, no unequivocal conclusions could be
No 120 12 Reference drawn.

Antiaggregant platelet Our study is the first to establish a link between optimal compli-
Yes 29 3 0.12 (0.04-0.37)  <0.001 ance with an ERAS program and urinary outcomes after rectal
No 111 7 Reference cancer surgery. Some well-known risk factors for AUR and UTI

Prior radiotherapy are not modifiable, such as age, male sex, BMI, pre-existing uro-
Yes 78 12 0.3 (0.08-1.12) 0.110 logic symptoms, and diabetes mellitus [20-22]. Interestingly, a
No 77 3 Reference history of urinary disease was not associated with an increased

Operative time (min) rate of protocol failure despite the absence of preoperative urody-
>326 65 12 0.21 (0.06-0.8) 0.020 namic evaluations in our protocol. Only obesity, ASA PS classifi-
<326 70 3 Reference cation III, and platelet antiaggregant medication were associated

Surgical procedure with an increased rate of protocol failure. In addition, optimal
PME 43 0 - 0.030 compliance and certain ERAS measures seem to have greater in-
TME 77 15 fluences on urinary outcomes.

Anastomosis As already suggested for the prevention of postoperative ileus
No (Hartman procedure) 11 5 0.1 (0.03-0.41) 0.003 [23], it seems that implementation of an ERAS program with op-
Yes 124 10 Reference timal compliance is the key to faster recovery and, in our study, to

Balanced IV fluid therapy better urinary outcomes. ERAS programs aim to counteract in-
Yes 116 8 7.87 (2.43-256.5)  0.001 flammatory responses by favoring a minimally invasive approach,
No 19 7 Reference early ambulation, avoidance of opioid administration, and bal-

Predictable CRM (mm) anced fluid management. Obtaining optimal compliance with the
21 72 5 0.39(0.13-1.23)  0.170 ERAS for rectal surgery is an indisputable new challenge for the
<1 63 10 Reference entire surgical team. In our study, opioid administration was not

ERAS compliance associated with protocol failure, but we did not investigate a pos-
Complete (20 items/20) 67 2 7.68 (1.66-35.52) 0.007 sible dose_dependent effect.

Not complete 68 13 Reference Conversely, NSAID administration was associated with success

Opioid administration in our study, thus confirming the proven ability of NSAID to re-
Yes 62 9 052(0.15-1.81) 0290 duce pain and inflammation and their morphine-sparing effects.
No 73 6 Reference Other measures contributing to reduced opioid use were ultra-

Postoperative NSAID use sound-guided transversus abdominis plane blocks [24] and sys-
Yes 121 7 217(5.89-80.07) <0.001 temic lidocaine [25]. Finally, 8 mg of dexamethasone just before
No 14 8 Reference the start of the procedure has been proven to reduce AUR after

(Continued to the nexty ~ laparoscopic inguinal hernia repair [26]; therefore, its possible
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benefit for colorectal surgery should be investigated.

Our study had some limitations. First, there was a lack of objec-
tive documentation of preoperative urodynamic dysfunction, es-
pecially after CRT. Second, our AUR definition was not based on
radiological criteria and our UTI definition was not based on a
systematic bacteriological analysis. We do not perform these ex-
aminations routinely; however, we wanted to evaluate a protocol
that would reflect daily practice and could be applied to all patients
undergoing rectal cancer resection without exclusion criteria.
Moreover, the prospective evaluations, the number of unselected
patients included during a short period, and high compliance with
the ERAS program allowed us to propose a relevant discussion.
Urinary catheterization with oral alpha-blockers for 48 hours after
minimally invasive TME integrated into an ERAS protocol appears
to be a well-balanced strategy for avoiding the risk of AUR and
limiting the UTT risk as well as allowing early ambulation. There-
fore, it is one of the key factors for the success of ERAS.

In conclusion, withdrawal of the urinary catheter on POD 3 af-
ter laparoscopic rectal surgery was successfully achieved in nearly
90% of patients and should be safely implemented within the
ERAS program. For patients with risk factor for failure other than
antiaggregant platelet medication (i.e., obesity, ASA PS classifica-
tion >1II, no anastomosis, and prolonged procedure), a suprapu-
bic catheter should be considered as an alternative.
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