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Abstract: Objective: To determine the effect and advantages of no indwelling catheter during perioperative period of
microvascular decompression for trigeminal neuralgia under the concept of rapid recovery. Methods: 30 patients underwent
microvascular decompression for trigeminal neuralgia at our hospital during February 2017 and December 2019 were collected
and divided into experimental group and control group by whether patients adopted urinary catheter or not at the concept of rapid
recovery. The data of gender, age, operation time, intraoperative blood loss, urine tract infection, incidence of urinary retention,
urinary comfort and average postoperative hospital stay were collected and compared. Results: No significant difference in
gender, age, operation time, intraoperative blood loss (P > 0.05) between those two groups. The intraoperative fluid infusion
and urine output in the control group were significantly higher than those in the experimental group. There was no significant
difference in urine tract infection and urinary retention in these two groups (P > 0.05), comfort level (P < 0.05), and no
significant difference in the average postoperative hospital stay (P > 0.05). Conclusions: Microvascular decompression for
trigeminal neuralgia without urinary catheter during perioperative period under the concept of rapid recovery is feasible and safe,
will not increase risk of urinary retention, improve postoperative comfort and shorten average postoperative hospital stay.
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1. Introduction
Trigeminal neuragia (TN) refers to an acute and electrical
shock-like pain in area of the trigeminal nerve. Microvascular
decompression (MVD) is a non-destructive surgical plan
caused by TN, and can relieve pain by separating the
responsible vessels which pressed the trigeminal nerve root. It
is effective and safe with low recurrence rate, and has been
recognized as the preferred treatment [1, 2] for primary
trigeminal neuralgia.
At present, there is no unified standard for the retention and
removal time of urinary catheter in the concept of Enhanced

recovery after surgery (ERAS), but early removal or no
urinary catheter is the main trend of ERAS [3]. The traditional
micro vascular for trigeminal neuralgia still use painless
indwelling catheters, but studies have shown that with the
development of enhanced recovery surgery, to shorten
anesthesia and surgical time, control intraoperative blood loss,
reduce intraoperative fluid volume and decrease urine output,
there is no need to adot urinary catheters during the surgery.
To further discuss the clinical advantages of no urinary
catheter in patients undergoing microvascular decompression
for trigeminal neuralgia, and to provide reference for the
establishment of rapid recovery procedure, in this study, the
clinical data of 30 patients with and without urinary catheter
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during perioperative period of micro vascular decompression
for trigeminal neuralgia were analyzed. The results are as
follows.

2. Clinical Data
From February 2017 to December 2019, 30 patients in the
same neurosurgical group of our hospital underwent micro
vascular decompression for trigeminal neuralgia were divided
into experimental group (13 cases) and control group (17
cases) by whether adopting urinary catheter or not at the
concept of rapid recovery out of the will of patients. Inclusion
criteria: (i) meet the diagnose of primary trigeminal neuralgia
(ii) volunteer to participate in this study. Exclusion criteria: (i)
patients with diabetes, hypertension and coronary heart
disease. (ii) patients with psychiatric history and cognitive
impairment who can not cooperate. (iii) patients have dysuria
caused by various kinds of serious urinary system diseases
before surgery (including benign prostatic hyperplasia,
urinary stone, infection and tumor, etc.). (iv) patients who had
indwelled urinary catheter before surgery. Patients who meet
the sampling criteria were grouped into study as per their
wishes. Among the 30 patients, 13 were male and the rest 17
were female, aged 41-83 years old, hospitalized for 4-31 days.
All patients complained of persistent or intermittent facial
pain before operation for a period of 2-7 years in form of
pricking or electrical shock-like pain. This study was
approved by the Hospital Ethics Committee with the informed
consent of the patients and their families.

3. Methods
Both groups underwent micro vascular decompression for
trigeminal neuralgia, and the facial pain was stopped or
alleviated to different extent after surgery.
3.1. Group Status
30 patients were divided into 13 in experimental group and
17 in control group. The control group adopted traditional
perioperative management method: micro vascular
decompression for trigeminal neuralgia under general
anesthesia for endotracheal intubation, routine perioperative
care, preoperative fasting for 8 hours, routine doctor advice
and daily nursing work including admission education,
pre-operation nursing, post-operation guidance and health
education, etc. In the experimental group, the perioperative
management was based on the concept of rapid recovery:
conscious sedation and scalp nerve block anesthesia for
trigeminal neuralgia micro vascular decompression,
preoperative evaluation and education, treatment process and
surgerial plan were explained to the patients, so that the
patients knew their important role played in this plan.
Preoperative fluid replacement method: oral carbohydrate
drinks, usually 800 mL of 12.5% carbohydrate drank 10h
before surgery, and ≤400 mL [6] drank 2h before surgery, to
reduce preoperative thirst, hunger and irritability and the
incidence of postoperative insulin resistance [7]. In this study,

5% GNS500ML + 50% GS40ml was given orally 10h before
surgery, and 5% GS250ml was given 2h before surgery.
3.2. Optimal Management Plan of Urinary Catheter During
Perioperative Period
Bladder of both groups were emptied before entering the
operation room. Control group: routine fluid replacement
during surgery, catheter (14F Foley Catheter) inserted after
anesthesia and extubated 1 day after surgery on the doctors’
advice. Patients could urinate if they have urine after
extubation with the family members’ good cooperation.
Experimental group: (i) emptied bladder before entering the
operation room without catheter by diaper for urine. (ii)
Objective-oriented fluid management during operation: avoid
perioperative fluid overload and cardiopulmonary overload;
after establishing hemodynamics monitoring (Stroke volume,
cardiac output, systolic blood pressure variability, pulse
pressure variability and stroke volume variability, etc.),
rehydration tests based on 1-2 ml * kg / h balanced salt
crystalloid fluid were performed according to the monitoring
index. Exampled with stroke volume, 200-250 ml of colloidal
fluid or balanced salt crystal fluid was given when stroke
volume decreased; 200 ml of fluid was added if the stroke
volume increased by 10-15% or more; if the stroke volume
increased less than 10%, the rehydration test would stop and
continue with basal infusion. Postoperation: No indwelling
catheter, observe whether the bladder fills and the weight of
diaper after returning to the ward. From the time the patient
returned to the ward until the first urination, the nurses began
to assess bladder fullness and whether the patient had a desire
to urinate. Intermittent sterile catheterization was performed
once for patients with urinary retention due to bladder fullness
but unable to urinate spontaneously. Education to patients: (i)
encourage to urinate spontaneously; (ii) try not to urinate in
bed, urinate in the toilet with assistance; (iii) if there is a sense
of urination but difficult to urinate, will induce urination with
the family members’ good cooperation.
3.3. Observe Index
3.3.1. Time of Operation
From the beginning to the end of anesthesia time.
Intraoperative infusion volume: total infusion volume starts
from anesthesia and ends upon operation. Intraoperative urine
volume: All patients empty the bladder before entering the
operating room. The total volume of urine for indwelling
catheter group measured from indwelling catheter to end of
operation, and judged by weight of diaper before and after
operation for patients use diaper.
3.3.2. Complication of Indwelling Catheter
Urinary retention: Patients, averagely urinated within 3.5
hours in experimental group, who could not urinate if there is
a sense of urination and could not urinate spontaneously after
induce treatment; Patients in the control group, after
extubating catheter, could not urinate if there is a sense of
urination and could not urinate spontaneously after induce
treatment, and should reindwell catheter [8] due to full
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bladder.
Urinary Tract Infection: Patients in the control group had
midstream urine test after extubating catheter, and patients in
the experimental group had midstream urine test after
operation. According to the clinical diagnostic criteria of
Diagnostic Criteria for Nosocomial Infection (Trial) in 2006,
if the leukocyte in urine are ≥ 5 /HPF in males or ≥ 10 /HPF in
females, with urinary tract irritation symptoms as frequent
urination, urgent urination and painful urination, percussive
pain in renal area or tenderness in lower abdomen,
accompanying with or without fever, were diagnosed as
urinary tract infection [9].
3.3.3. Urination Comfort Score
Visual simulation score (0-10) was applied to record the
incidence and degree of pain according to patients' subjective
feeling. 0 degree: No frequent urination, urgent urination,
painful urination; I degree: Pain scores 1-3, accompanied with
frequent urination, urgent urination, sense of urination; II
degree: Pain scores 4-7, accompanied with frequent urination,
urgent urination, sense of urination; III degree: Pain scores 8-10,
accompanied with frequent urination, urgency, urinary sense
[10].
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3.4. Statistic Analysis
The data were displayed by average ±standard deviation
(mean±SD), and Wilcoxon rank sum test was used for
comparison between groups. The statistic test uses bilateral
examination, and the standard level α=0.05. The data were
processed by SPSS20.0, p < 0.05 indicating the deviation has
statistic value.

4. Result
4.1. Clinical Information Comparison of Patients in Two
Groups
There was no significant difference in sex, age, operation
time and intraoperative blood loss between the two groups
(Table 1, P > 0.05). The volume of intraoperative fluid infusion
and urine output in the control group were significantly more
than those in the experimental group. There was no significant
difference in urinary tract infection, urinary retention (P > 0.05),
comfort level (P < 0.05), no significant difference in
postoperative average in-patient days (P > 0.05). See table 2.

Table 1. Comparison of general data between the two groups.
Clinical Information
Sex (male/female)
Age
Intraoperative fluid infusion (ml)
Operation time (h)
Intraoperative blood loss (ml)
Intraoperative urine output

Experimental Group (n=13)
3/10
58.62±10.33
550.77±203.73
4.57±0.81
88.46±21.15
0

Control Group (n=17)
13/4
68.71±9.78
1861.76±92.12
4.29±0.91
59.41±14.34
844.12±395.23

P
0.65
0.85
0.00
0.034
0.08
-

Table 2. Clinical observation between the two groups.
Index Related
Average catheter indwelling time (day)*
Urinary tract infection
Urinary retention
Comfort level
0
I
II
III
Average number of days in hospital after operation

Experimental Group (n=13)
0
0
0

Control Group (n=17)
3.29±1.04
0
3

0
0
0
0
9.23±2.89

1
8
5
3
10.23±7.63

P
0.116
< 0.05

0.48

* No comparison between two groups

4.2. Analysis on Urinary Retention and Urinary Tract
Infection of Two Groups After Operation
There was no significant difference in the incidence of
urinary retention between the experimental group (0%) and
the control group (17%)(P = 0.116, > 0.05). In the
experimental group, 13 cases had no urinary retention and all
of them urinated by themselves, while in the control group, 2
cases out of the 17 cases had urinary retention after extubation
of catheter and urinated by themselves after one intermittent
catheterization. The incidence of urinary tract infection was 0,
but there was no significant difference between the two groups
(P = 0.050, Table 2).

4.3. The Postoperative Comfort level and Average Length of
Hospital Stay of the Two Groups
The postoperative comfort level 0 degree was significantly
higher in the experimental group (13 cases) than in the control
group (1 case). The urethral symptoms (Grade I, Grade II,
Grade III) in the control group were significantly higher than
those of patients without indwelling catheter, there were
significant difference in comfort level between two groups (p
< 0.05). The average length of hospital stay after operation
was shortened by 5 days, but no significant difference between
the two groups (p > 0.05).
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5. Discussion
Fast-track surgery (FTS), also known as Enhanced
Recovery After Surgery (ERAS), refers to the combination
of optimization measures for perioperative treatment with
evidence-based medical evidence, and the adoption of an
optimized clinical path through multidisciplinary teamwork,
in order to reduce the physical and psychological trauma
stress of surgical patients, reduce complications and shorten
hospital stays, and accelerate the recovery of patients [11];
FTS was first advocated by Danish physician Kehlet [12, 13],
and has been widely used in countries around the world
[14-18].
A goal-oriented restrictive volume therapy strategy can
maintain a balance between access and intake, avoid too
much or too little infusions, reduce the load on the heart,
lungs and kidneys, and reduce the patient's urine output
during the operation, which may be one of the reason for no
urination in the experimental group. In recent years, the
domestic ERAS concept has been applied to Thoracic
Surgery [19], Gastrointestinal Surgery [20], Urology [21,
22], Obstetrics and Gynecology [23], Orthopedics [24-26]
and other fields with good clinical effect. Accelerated
Rehabilitation Surgery Chinese Expert Consensus and Path
Management Guide (2018 Edition) advocates the concept
and measures of goal-directed fluid therapy (GDFT) to guide
fluid therapy. The goal of ERAS fluid management is try to
minimize changes in body fluid volume. Insufficient
capacity can lead to insufficient perfusion and organ
dysfunction, and water and sodium retention is the main
reason for postoperative intestinal paralysis and related
complications. Therefore, the balance fluid should be used to
maintain the balance of amount in and out during the
operation, to avoid excessive and insufficient infusion [11].
In this study, we adopted a goal-oriented restrictive volume
treatment strategy to maintain the balance of input and
output and to avoid to much or too little infusion, emptied the
bladder before surgery, used diapers during surgery, and the
operation time in the experimental group was 2. 5-4 hours.
None of the observed cases urinated during operation. A
goal-oriented restrictive volume therapy strategy to reduce
the load on the heart, lungs, and kidneys may be one of the
reasons to avoid patients urinate and indwelling catheters
during surgery, and further research is needed for
confirmation.
At present, no indwelling urinary catheter during
perioperative period has been used in other neurosurgery
operations [27], which shows that no indwelling catheter can
not only improve patients' postoperative comfort, but also
shorten the average hospital stay, which is consistent with
the results of this study. In related research [28], trigeminal
neuralgia has applied the rapid recovery concept combined
with the clinical path during the perioperative period, but
still uses painless indwelling catheter during operation,
which is removed 2-3 hours after the operation. This will
increase the cost of patients and lower patients’ comfort.
This study suggests that trigeminal neuralgia microvascular

decompression surgery is safe and feasible without urinary
catheters throughout the perioperative period, and will
further improve patients’ comfort, shorten hospital stay,
reduce hospitalization costs, and increase patients’
satisfaction.
Urinary catheter management is one of the management
core of rapid rehabilitation. Indwelling urinary catheters
during surgery can lead to intraoperative blood pressure and
heart rate increase [29], urinary tract infection, urinary
retention [30], urethral irritation, dysuria [31] and other
related complications. Indwelling catheters> 2 days can
significantly increase the incidence of urinary tract infections.
Alyami etc.[32] reported 65 patients undergoing elective
colon surgery had unconventional indwelling catheters after
surgery with a urinary retention rate of 9.0% and a urinary
tract infection rate of 1.5%. In the sample included in this
study, the experimental group had no urinary catheter
throughout the perioperative period bur used diapers to
receive urine during the operation; and the urinary catheter
was indwelled after anesthesia in the control group and was
extubated after 2-5 days of operation following the doctors’
advice. The rate of urinary retention in the control group was
11%, which was almost consistent with the results of Alyami
and other studies. The incidence of urinary tract infection in
the control group was inconsistent with the results of Alyami
and other studies, which may be related to a fewer of sample
size.
The difference in the average length of hospital stay
between the two groups of patients in this study was relatively
meaningless, but the average length of hospital stay in the
experimental group was 5 days less than that in the control
group. The main reason is that the experimental group adopted
the concept of rapid rehabilitation to avoid complications after
general anesthesia. Two patients developed pulmonary
infections in the control group, which led to longer hospital
stays.

6. Conclusion
Under the concept of rapid rehabilitation, patients of
trigeminal neuralgia microvascular decompression applied no
indwelling catheter during perioperative period have not
increase the risk of urinary retention, and can reduce the
incidence of urinary retention and urinary tract infection,
improve postoperative comfort, shorten postoperative average
hospital stay, reduce hospital costs and improve patients’
satisfaction. However, the current study is only a single-center
study, multi-center, multi-angle and large sample studies are
still needed to confirm.
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