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Abstract: Objective To explore the best time to remove the indwelling urinary catheters after laparoscopic partial 

nephrectomy (LPN), laparoscopic adrenalectomy (LA) or laparoscopic nephrectomy (LN) so as to reduce the indwelling time of 

nontherapeutic catheters and thus reduce postoperative complications and enhance recovery. Methods We included 140 patients 

who have undergone laparoscopic partial nephrectomy, laparoscopic adrenalectomy or laparoscopic nephrectomy and received 

indwelling urinary catheters during the operation in the Department of Urology in our hospital from January 2019 to December 

2019. The patients were averagely randomized into control group and observation group. The indwelling urinary catheters in the 

control group were kept for 3 d and then nurses removed the catheters following the doctor’s advice. In the observation group 

nurses removed the urinary catheters following the removal procedures after assessing the indications of removal of urinary 

catheters and necessity of keeping the catheters. After operation, the time of keeping the indwelling urinary catheters, first 

leaving bed, first passage of gas by anus, average hospital stay, occurrence of constipation and score of painful urination were 

compared between the two groups. Results In the observation group, after operation, the average time of keeping the indwelling 

urinary catheters is 7.94±1.54 h, the average time of first leaving bed activity is 18.65±6.14 h, first passage of gas by anus is 

16.18±2.44 h, and the average hospital stay is 5.71±1.93 d. Compared with control group, there is a significant difference (P< 0. 

05). There is also a significant difference in the occurrence of constipation between the two groups with 6 cases in control group 

but 0 in observation group (χ
2
=4.353, P=0.037). Patients in both groups have urination discomfort to different degrees and the 

score of pain is significantly different between the two groups (χ
2
=5.079, P=0.024). Conclusions The indwelling urinary 

catheters for intraoperative needs are advised to remove within 12 h after laparoscopic partial nephrectomy, laparoscopic 

adrenalectomy or laparoscopic nephrectomy, which can enhance patients’ comfort level and recovery, reduce length of stay and 

hospitalization costs, and save medical costs. 
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1. Introduction 

Indwelling urinary catheter is a common operation in 

surgery which is aimed to avoid accidental injury to bladder 

and monitor urine volume. After operation, the indwelling 

urinary catheters have fulfilled their task and should be 

removed in time. However, due to various reasons, belated 

removal of catheters is a common case. The indwelling 

catheters bring discomfort to patients. Research shows the rate 

of discomfort is up to 73.2% which brings great inconvenience 

to patients’ daily life [1-3] especially their leaving bed 

activities in the early period of postoperation. Long stay in bed 

is likely to cause relative complications, slowing rehabilitation. 

The “Chinese Expert Consensus and Path Management 

Guidelines for Enhanced Recovery after Surgery” points out 

that the catheters should be removed 24 hours after operation 
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and leaving bed activity is advised at the first day 

postoperatively [4, 5]. 

During the operations for urological diseases such as kidney 

neoplasms, cyst of kidney and disease of adrenal gland, 

indwelling urinary catheters are regular device for urine 

drainage, urine monitoring and anesthetic management. For 

operations for urinary calculus, prostatic hyperplasia and 

bladder tumor, intraoperative and postoperative indwelling 

catheters are for keeping low bladder pressure or preventing 

urinary reflux. However, there is no a single standard clinical 

and nursing instruction for the time of removal of 

nontherapeutic indwelling urinary catheters after operation for 

kidney neoplasms, cyst of kidney and disease of adrenal gland. 

Our department has developed the operative treatments 

such as laparoscopic partial nephrectomy, laparoscopic 

adrenalectomy, laparoscopic nephrectomy for urological 

diseases. Regularly, after LPN, LA and LN, the urinary 

catheters are kept for 2 to 3 d. However, the indwelling 

catheters bring discomfort to patients and affect their leaving 

bed activities in the early period of postoperation, causing 

long stay in bed and slowing postoperative recovery. Hence, 

we explore the best time to remove the nontherapeutic 

indwelling urinary catheters after LPN, LA and LN so as to 

reduce postoperative complications and enhance recovery 

after surgery. We conducted the control clinical trial from 

January 2019 to December 2019. During the trial, we found 

that the indwelling catheters for intraoperative needs can be 

removed within 12 h postoperatively, which leads to patients’ 

earlier leaving bed activities and enhances recovery of 

gastrointestinal function. Therefore, the removal of catheters 

within 12 hours postoperatively enhances patients’ 

postoperative recovery, reduces hospital stay and 

hospitalization costs, and saves medical costs. Thus it is worth 

clinical promotion and application. The trial is reported as 

follows. 

2. Data and Methods 

2.1. General Data 

We enrolled 140 patients who were given laparoscopic 

partial nephrectomy, laparoscopic adrenalectomy or 

laparoscopic nephrectomy under general anesthesia and had 

indwelling urinary catheters in the Department of Urinary 

Surgery from January 2019 to December 2019 and averagely 

randomized them into control group and observation group. In 

the control group, there are 41 males and 29 females, aging 

from 20 to 75, with an average age of 45.8±3.6. Among them, 

there are 18 cases of LPN, 23 cases of LA and 29 cases of LN. 

In the observation group, 39 are males and 31 females, aging 

from 22 to 79, with an average age of 47.3±6.7, and there are 

16 cases of LPN, 24 cases of LA, and 30 cases of LN. The 

inclusion criteria are: (1) having received LPN, LN or LA 

under general anesthesia and without serious complications; 

(2) no prostatic hyperplasia in male patients in both groups; (3) 

indwelling urinary catheters for intraoperative needs. There is 

no significant difference in the general data between two 

groups (P>0.05). 

2.2. Methods 

2.2.1. Removal of Catheters in the Control Group 

Doctors advised to remove the urinary catheters within 3 

days postoperatively and nurses follow the doctors’ advice. 

2.2.2. Removal of Catheters in the Observation Group 

We made evidence-based urination training guide, 

assessment sheet for indications of removal, removal 

procedure guide, recording sheet and supervisory system for 

removal of urinary catheters. The guides include: (1) the 

on-duty nurse gave urination training in bed for patients 

according to the guides until the patients could urinate 

without difficulty; (2) the on-duty nurse assessed the 

indications of removal of catheters of the patients according 

to the assessment sheet 6 hours after the patients were sent 

back to the wards, and assessed every 2 hours until the 

catheters were removed; (3) nurses filled the recording sheet 

for removal of urinary catheters; (4) the charge nurse 

checked the condition of removal every day and checked the 

recording sheet for removal at an irregular interval every 

week. The content of assessment sheet for indications of 

removal of urinary catheters include: a. clear consciousness; 

b. stable vital signs; c. no need for precise monitoring of 

urine volume; d. no bladder outlet obstruction (no prostatic 

hyperplasia under B-ultrasonic examination of urinary 

system); e. no blood urine; f. less-than-4 pain score or 

analgesic intervention for over-4 pain score. When all the 

above indications are met and doctors approve of removal, 

the catheters can be removed. 

2.3. Outcome Measurements 

(1) The average time of keeping the indwelling urinary 

catheters of both groups after operation; (2) the time of first 

leaving bed activity; (3) the time of first passage of gas by 

anus; (4) constipation (no defecation for three days after 

operation); (5) length of stay; (6) hospitalization costs; (7) 

comfort level of urination after removal of catheters which is 

graded with numerical rating scales (NRS) (0 means no pain; 

1-3 means mild pain and no impact on sleep; 4-6 moderate 

pain and mild impact on sleep; 7-9 severe pain causing that 

patients cannot fall asleep or wake up from the pains; 10 

means sharp pain). 

2.4. Statistical Analysis 

We used SPSS 17.0 for statistical analysis. The 

measurement data were shown as mean±standard deviation 

and tested by t-test. Enumeration data were tested by χ
2
 and 

p<0.05 means significant difference. 

3. Results 

3.1. Comparison of Outcome Measurements Between Two 

Groups 

In the observation group, the time of keeping the indwelling 
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urinary catheters ranges from 4 to 12 hours, with an average of 

7.94±1.54 h; the time of first leaving bed activity ranges from 

10.0 to 29.0 hours, with an average of 18.65±6.14 h; the time 

of first passage of gas by anus ranges from 12.0 to 23.0 hours 

with an average of 16.18±2.44 and the length of stay ranges 

from 2 to 12 d with an average of 5.71±1.93 d. In the 

observation group, the time of keeping the indwelling urinary 

catheters is from 25 to 26 h and the average time is 40.4±7.75 

h; the time of first leaving bed activity from 18.0 to 68.0 hours 

with an average of 41.24±10.33 h; the time of first passage of 

gas by anus from 21.0 to 35.0 h and average time 28.31±3.75 h; 

and the length of stay from 4 to 11 days with an average of 

7.26±1.63 d. There is a significant difference in these four 

outcome measurements between control group and 

observation group (P< 0. 05). The data are shown in the Table 

1. There is also a significant difference in the occurrence of 

constipation with no occurrence in the observation group and 

6 cases in the control group (χ
2
=4.353, p=0.037). 

Table 1. Comparison of Outcome Measurements between Two Groups. 

Outcome measurements Control group Observation group t P 

Average time of keeping catheters postoperatively (h) 40.4±7.75 7.94±1.54 34.357 0.000 

Average time of first leaving bed activity postoperatively (h) 41.24±10.33 18.65±6.14 15.721 0.000 

Time of first passage of gas by anus postoperatively (h) 28.31±3.75 16.18±2.44 22.628 0.000 

Average length of stay (d) 7.26±1.63 5.71±1.93 5.102 0.000 

Average hospitalization costs RMB (10 thousand) 23583.02±1818.54 20242.79±1019.78 13.341 0.000 

 

3.2. Comparison of Urination Pain Score After Removal of 

Catheters Between Two Groups 

Patients in both groups have urination discomfort to 

different degrees. In the observation group, there are 2 cases of 

mild pain, 1 case of moderate pain while in the control group, 

there are 7 cases of mild pain and 4 cases of moderate pain. 

There is a significant difference in the urination pain score 

between the two groups (χ
2
=5.079, p=0.024) which is shown 

in the Table 2. 

Table 2. Comparison of Urination Pain Score after Removal of Catheters 

between Two Groups. 

Groups N 
Pain 

No pain Mild pain Moderate pain 

Control group 70 59 (84.3) 7 (10.0) 4 (5.7) 

Observation group 70 67 (95.7) 2 (2.9) 1 (1.4) 

χ2   5.079 

P   0.024 

4. Discussion 

During operations for renal tumor, renal cyst, diseases of 

adrenal gland and other urological diseases, indwelling 

urinary catheters for drainage of urine, monitoring urine 

volume and convenient management of anesthetists is a 

common procedure. Indwelling urinary catheters for 

intraoperative needs have fulfilled their tasks and should be 

removed at the end of the operation. However, patients under 

anesthesia are unconscious of micturition desire and cannot 

urinate voluntarily because their sensory and motor functions 

have not recovered, or the postoperatively vital signs are not 

stable, so the indwelling urinary catheters are kept and brought 

to the wards. 

Some research show that a longer time of keeping 

indwelling urinary catheters results in higher incidence of 

bacteriuria and blood urine and more severe pain in first 

urination [6]. In USA, among all the infections, incidence of 

catheter-associated urinary tract infection (CAUTI) is up to 

34% [7-9]. The urinary tract infection takes up 40% of all 

that iatrogenic infections and indwelling urinary catheter is a 

major risk factor of that [10-11]. Therefore, to explore a best 

time for removal of urinary catheters is very important. 

In our department, indwelling catheters received during 

LPN, LA or LN have been regularly kept for 3 days 

postoperatively and nurses remove the catheters following 

doctor’s advice. Nurses seldom assess and discuss with 

doctors the necessity of indwelling catheters for patients. This 

will cause that the catheters are kept for an unnecessarily 

longer time. The urinary tract contains many nerves, and the 

sympathetic and parasympathetic nerves are located 

throughout the urinary tract, so the indwelling urinary 

catheters will induce discomfort and pain to different degrees 

[12, 13], especially when patients move. As a result, patients 

are reluctant or even afraid to leave bed for activities. 

However, when staying in bed for a long time patients’ 

gastrointestinal function may recover slowly which has a 

negative impact on their appetite and insufficient supply of 

nutrition is unfavorable to the healing of wound and recovery 

of body. Besides, staying in bed for a long time is very likely 

to lead to pressure sores and deep venous thrombosis which 

are also unfavorable to patients’ recovery. Chinese Expert 

Consensus and Path Management Guidelines for Enhanced 

Recovery after Surgery points out earlier leaving bed activity 

can promote recovery of breath, gastrointestinal system, 

musculoskeletal system and other systems. Also, it is 

favorable to the prevention of pulmonary infection, pressure 

sores and deep venous thrombosis [6, 12]. 

In the current research, we found that the indwelling time of 

urinary catheters in the observation group was 10.2±1.8 h, 

time of first leaving bed activity was 18.0 ±5.5 h, time of first 

passage of gas by anus was 17.0±5.0 h, and average length of 

stay was 8 ±0.5 d, which were all shorter than those in the 

control group. Besides, the incidence of postoperative 

complications and hospitalization costs of observation group 

were lower than those of control group, and pain on urination 

was milder than that of control group. There was a significant 

difference (P<0.05), which was consistent with other relevant 

research. Catheters could be removed 23 h after 
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retroperitoneal laparoscopic surgery [14]. In the present 

research, the longer time of first leaving bed activity, of first 

passage of gas by anus and slower recovery of gastrointestinal 

function in the control group are because of longer time of 

keeping indwelling urinary catheters which brings discomfort 

to patients. Some patients may be afraid of defecating because 

the discomfort in urinary tract will be aggravated when trying 

hard to defecate, which may affect the recovery and prolong 

length of stay. Sympathetic and parasympathetic nerves that 

control detrusor of bladder and sphincter vesicae have 

recovered 4 to 6 h after operation, and urination has also 

recovered from anesthetic state. Hence, nurses can assess 

patients’ function of urination 6 h after operation [15-16]. We 

found that removal of catheters within 12 h can enhance 

comfort level, reduce hospitalization costs, nurses’ work and 

improve nursing efficiency. 

5. Conclusions 

In conclusion, that nurses make assessment sheet and 

procedure guide for removal of urinary catheters according to 

Chinese Expert Consensus and Path Management Guidelines 

for Enhanced Recovery after Surgery can ensure 

implementation rate and patients’ safety and at the same time 

promote recovery of patients. Despite too small sample size, 

the current research suggests that indwelling urinary catheters 

for intraoperative needs can be removed within 12 h after 

operation, which can reduce postoperative complications, 

enhance patients’ comfort level and promote their recovery. 

As a result, removal within 12 h can reduce length of stay, save 

medical costs and thus is worth clinical promotion. 
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