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a b s t r a c t

Background: In some institutions, urinary catheters (UCs) have been placed in all patients

receiving opioid patient-controlled analgesia (PCA) because of the increased incidence of

urinary retention. Our institutional data demonstrated no UC replacements in 48 children

who had PCA for perforated appendicitis who had their catheters removed before

discontinuation of the PCA. As part of a quality improvement initiative, we discontinued

the practice of requiring UC with PCA for perforated appendicitis.

Materials and methods: A prospective list of patients with perforated appendicitis was

maintained. Data were gathered regarding 60 consecutive patients. UC placement was

allowed for specific indications including urinary retention and surgeon discretion.

Results: Sixteen patients (27%) received a UC with 14 of these being placed in the operating

room (OR). Two UCs were placed outside the OR for urinary retention. Patients who un-

derwent UC placement in the OR weighed significantly more than those who did not (33

versus 42 kg, P ¼ 0.05). No patients required replacement of the catheter once removed.

There were no postoperative urinary tract infections. Median PCA duration was 68 h (50, 98)

for patients with UC placed in the OR compared with 60 h (47, 78) (P ¼ 0.42). Median

postoperative length of stay for patients with UC placed in the OR was 95 h (76, 140)

compared with 90 h (70, 113) (P ¼ 0.09).

Conclusions: UC can be withheld from patients with perforated appendicitis who are placed

on PCA with a very low placement rate. UC placement at time of operation did not lengthen

time receiving PCA or length of stay.
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Introduction

Urinary retention is an acknowledged postoperative compli-

cation with a multifactorial etiology ranging from known

neuromuscular disorders or abnormal urinary anatomy to

pain and pelvic inflammation. Patient-controlled analgesia

(PCA) is a common postoperative pain management strategy,

but it is associatedwith increased rates of urinary retention.1-3

Historically, we routinely placed indwelling urinary catheters

(UCs) in patients undergoing operative management of

perforated appendicitis, all of whom would receive a narcotic

PCA. UC are acknowledged as problematic, leading to avoid-

able infections, potential urethral injuries during placement

or removal, and limited mobility.4-6 Our goal was to study

whether UC could be removed from the postoperative care of

patients with perforated appendicitis treated with PCA.

Material and methods

A prospective cohort study was designed and received insti-

tutional review board approval (#16050393) as part of a hos-

pital quality improvement project that focused on a

department-wide change in practice. As the intervention

was made our standard practice, the study received a waiver

of consent. Consecutive patients diagnosed with perforated

appendicitis and undergoing laparoscopic appendectomy

were managed with a PCA initiated as part of their post-

operative pain orders. At our institution, PCA is managed by

an anesthesia-run pain service in consultation with the pri-

mary team. Initially, continuous and bolus dosing are used

until the continuous dose is weaned off. Hydromorphone and

morphine are the first and second choice analgesics, respec-

tively. UC were placed only for the following indications:

continuous urine outputmonitoring, concern for urinary tract

injury, history of opioid-related urinary retention, diagnosed

neurologic disease predisposing to urinary retention, or

physician discretion. Urinary retention was defined as clinical

symptoms plus a bladder ultrasound demonstrating a

retained volume of urine. Catheters placed for these in-

dications were removed as soon as clinically feasible.

Demographics, operative details, and hospital course spe-

cifics, including any urinary catheterization, length of cathe-

terization, and ensuing complications, were collected from the

electronicmedical record. Patients receivingUCpostoperatively

on the ward were analyzed in the no UC in the operating room

(OR)groupas an intention to treat analysis.Descriptive statistics

were performed, and all values are reported as medians with

interquartile ranges.Differences inmedianswereanalyzedwith

a Wilcoxon rank-sum (ManneWhitney) test, with P < 0.05

considered significant. Statistical analysiswas performed using

STATA (StataCorp 2017. Stata Statistical Software: Release 15.

College, Station, TX: StataCorp LLC).

Results

Sixty patients were enrolled with groups as summarized in

Figure 1. Fourteen patients (23%) received a UC, all of which

were placed in the OR per surgeon discretion. Two patients

(4%) required UC placement on the ward for urinary retention.

Median age at the time of surgery was 9.5 y (6, 11.5), and

58% (35) of patients were male. Median operative time was

37 min (28, 45). Median hospital length of stay was 90 h (72,

115.5). Table 1 compares patients with UC placed at operation

and those without. Only weight was significantly different

between the two groups (42 versus 33 kg, P ¼ 0.05).

Most PCA was administered with hydromorphone (95%).

The median duration of PCA was 68.4 h (47, 85). The median

length of catheterization was 35.5 h (22, 46). No patients

required replacement of the catheter once removed. There

were no postoperative urinary tract infections. There was no

difference inmedian PCA duration (68 [50, 98] versus 60 [47, 78]

h, P ¼ 0.42) or median postoperative length of stay in those

with andwithout UC (95 [76, 140] versus 90 [70, 113] h, P¼ 0.09),

the latter of which is seen in Figure 2.

Discussion

Reported rates of urinary retention in the pediatric surgical

population vary. Epidural analgesia is known to have higher

rates than narcotic infusions.7 A prospective observational

study acrossmultiple divisions of pediatric surgery estimated a

rate of 13.5% for patients on morphine infusions.8 In a separate

report ofminimally invasive pectus excavatum repairs, the rate

reached 18.4%.9 In a previous retrospective study, our group has

reported on withholding UC in the perforated appendicitis

population with a 5% incidence of urinary retention.10 This

prospective study confirms our previous retrospective findings

that UC may be withheld in pediatric patients placed on PCA

after operation for perforated appendicitis. Most patients had

no indication for preoperative catheter placement in this study,

and the rate of retention was 4%.

Interestingly, patients with UCs in place from the OR did

not remain on PCA longer than those without. In addition,

60 patients

UC in OR = 14 (23%) No UC in OR = 46 (77%)

UC placed = 2 (4%) No UC = 44 (96%)
(retention)

Fig. 1 e Patient enrollment. (Color version of figure is

available online.)

Table 1 e Patient characteristics.

n ¼ 60 UC in
OR (n ¼ 14)

No UC in
OR (n ¼ 46)

P

Age (y)* 10.5 (7.14) 9 (6.11) 0.17

Gender (male, %) 79 (11) 52 (24) 0.08

Weight (kg)* 42 (31.78) 33 (22.52) 0.05

Operative time (min)* 40 (30.65) 35 (27.45) 0.09

*Median (IQR).
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