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Effects of Systematic Nursing on the Stress Response,
Psychological State, Postoperative Complications, and
Nursing Satisfaction of Patients with Ureteral Calculi
Undergoing Holmium Laser Lithotripsy with Flexible
Ureteroscope under General Anesthesia
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Abstract

Objective: To explore the effects of systematic nursing on the stress response,
psychological state, postoperative complications, and nursing satisfaction of patients with
ureteral calculi undergoing holmium laser lithotripsy with flexible ureteroscope under
general anesthesia. Methods: A total of 152 patients with ureteral calculi treated with
holmium laser lithotripsy with ureteroscope in our hospital from July 2017 to June 2019
were enrolled, of which 80 patients were assigned to an observation group nursed under
a systematic nursing mode and 72 patients were assigned to a control group nursed under
a routine nursing mode. Operation indications of the two groups including hospitalization
time and operation time were evaluated and compared and the stone-free rate of the
two groups were compared. The levels of superoxide dismutase (SOD), plasma cortisol
(Cor), and malondialdehyde (MDA) of patients in the two groups were determined, and
the psychological quality of them were scored by the self-rating anxiety scale (SAS) and
self-rating depression scale (SDS), and compared. In addition, the treatment cooperation
degree of patients in the two groups after 24 hours of treatment and the nursing
compliance of them after 7 days of nursing were evaluated, and the complications of the
two groups were compared. Moreover, the nursing satisfaction of the patients was
explored at the discharge of them. Results: The observation group experienced shorter
hospitalization time and operation time and showed higher stone-free rate than the
control group. After treatment, the SOD and Cor levels in the observation group were
lower than those in the control group, while the MDA level in the observation group was
higher than that in the control group. In addition, the observation group got lower SAS
and SDS scores, and showed higher treatment cooperation degree and nursing
compliance, less complications, and higher nursing satisfaction than the control group.
Conclusion: Systematic nursing can effectively improve the stress response and
psychological state of patients with ureteral calculi undergoing holmium laser lithotripsy
with flexible ureteroscope under general anesthesia and reduce the incidence of
postoperative complications in them, which contributes to a higher nursing satisfaction
and is worthy of clinical promotion.
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Introduction

Urinary system stone diseases are common, increased metabolism can all give rise to stone
especially among men(Lei et al.,2016; Curhan,2007; diseases(Meltzer et al.,2019; Tasian et al.,2017),
Anan et al.,2019). Diabetes mellitus, obesity, and which may result in uremia in severe cases
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(Tambo et al.,2014; Papagiannopoulos et al.,2016).
Stone diseases are manifested as symptoms including
pain from groin to external genitalia. Although some
patients with ureteral calculi may not show
symptoms, most of patients will feel pain and seek
treatment and nursing generally(Campschroer et
al.,2018). Clinically, urinary calculi are mainly treated
by extracorporeal shock wave lithotripsy,
ureteroscopy, percutaneous  nephrolithotomy,
laparotomy, laparoscopic surgery or robot-assisted
surgery(Assimos et al.,2016).

In recent years, with the development of flexible
ureteroscopy and auxiliary equipment, the
combination of flexible ureteroscope and holmium
laser lithotripsy has become increasingly mature, and
has gradually become an ideal choice for the
treatment of urinary calculi(Hussain et al.,2019; Xu et
al.,2017). The high-power laser system can realize the
strategies of "dust removal" and "blasting", breaking
stones into submillimeter particles, and then it is
assisted with dust removal measures to remove dust.
However, the heat the system generates will cause
damage to urothelium, renal parenchyma, and
ureter(Aldoukhi et al.,2018), which is due to the fact
that laser treatment is prone to bring about thermal
damage to mucous membranes and
bleeding(Foreman et al.,2014; Binbay et al.,2011).
Therefore, postoperative nursing for patients is
particularly crucial, and systematic nursing is one of
the nursing choices. This kind of nursing is frequent in
psychiatric diseases and pulmonary infection(Li,2018;
Zhang et al.,2017). However, there are few related
clinical studies on the effect of systematic nursing on
patients undergoing laser treatment. Therefore, this
study aimed to explore the effects of systematic
nursing on patients with ureteral calculi undergoing
holmium laser lithotripsy with flexible ureteroscope
under general anesthesia in terms of stress response,
psychological state, postoperative complications, and
nursing satisfaction.

1 Objects and methods

1.1 General information of nursing objects

A total of 152 patients with ureteral calculi
admitted to our hospital from July 2017 to June 2019
were enrolled, and treated with holmium laser
lithotripsy with ureteroscope. Eighty patients were
assigned to an observation group, including 59 males
and 21 females between 35 and 74 years old, with an
average age of (49.97%2.79) years, and 72 patients
were assigned to a control group, including 54 males
and 18 females between 38 and
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72 years old, with an average age of (50.78+2.55)
years.

1.2 Inclusion and exclusion criteria

The inclusion criteria of the patients: Patients
meeting surgical indications, patients without other
diseases that affected the study, patients without
communication obstacle, patients whose stone was
located in the middle and upper ureter according to
X-ray irradiation, and those whose family members
agreed to participate in the study and signed relevant
agreements. The exclusion criteria of the patients:
Patients suffering from severe heart or lung function
diseases and unable to endure surgery, patient with
other diseases that affected the study, patients who
could not lie prone due to severe kyphosis, and those
who were so obese that it was difficult to establish a
percutaneous renal access. This study was approved
by the Ethics Committee of our hospital.

1.3 Nursing methods

Patients in both groups were treated with
holmium laser lithotripsy with flexible ureteroscope
under general anesthesia. Patients in the control
group were given routine nursing mainly as follows:
Nursing staff were arranged to give health education
to the patients, impart knowledge related to urinary
system stone diseases to them so that they can get
familiar to the matters needing attention in the
operation and fully cooperate in the operation
process. The nursing staff were also arranged to
guide the patients in body position, complications,
and diet after the operation. Patients in the
observation group were given systematic nursing as
follows: The nursing staff were arranged to help each
patient complete routine examination and
specialized examination to determine the location
and size of his/her stone and renal function of
him/her, and ask him/her to have a light high-density
diet containing no crude fiber and lie down to avoid
stone movement after the stone location was
determined. In addition, the nursing staff were
arranged to take care of patient's mental health and
given explanation to him/her patiently to eliminate
his/her doubts and anxieties about surgery. During
lithotripsy, the nursing staff were also arranged to
help each patient keep in a trendelenburg position,
take routine sterilization measures, set the holmium
laser parameter at 6-12 Hz, and monitor the vital
signs of the patient with the anesthesiologist.
Moreover, the nursing staff were arranged to
observe and control various procedures during the
operation, adopt physiological saline for continuous
flushing to
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ensure a clear operative field and smooth operation
during the operation, and the nursing staff were

also arranged to monitor and handle the changes of
vital signs of each patient after operation. The patient
was allowed to eat when his/her intestinal peristalsis
recovered after operation, and he/she was
encouraged to drink more water to reduce urinary
tract infection and discharge residual stones. The
nursing staff were arranged to observe the urine
color, urine volume, nature and abdominal signs of
the patient to prevent massive hemorrhage and
urinary extravasation caused by ureteral perforation,
and encourage the patient to get out of bed and
move moderately 1-2 days after operation to prevent
complications including pressure score, retrograde
urinary tract infection, ureteral perforation, and
bladder irritation sign.

Operation indications of the two groups including
hospitalization time and operation time were
evaluated and compared and the stone-free rate of
the two groups were compared. The levels of
oxidative stress parameters including superoxide
dismutase (SOD), plasma cortisol (Cor), and
malondialdehyde (MDA) of patients in the two
groups were determined, and the psychological
quality of them were scored by the self-rating anxiety
scale (SAS) and self-rating depression scale
(SDS)(Dunstan and Scott,2020; Chung et al.,2018),
and compared. In addition, the treatment
cooperation degree of patients in the two groups
during treatment and after 24 hours of treatment
was evaluated. The situation where the patient
actively cooperated with clinical treatment was
considered as complete cooperation. The situation
where the patient occasionally showed non-standard
compliance behavior during surgical treatment, but
showed compliance after being given reminding or
explanation was considered as partial cooperation,
and the situation where the patient often did not
follow clinical surgical
treatment or the treatment was interrupted halfway
due to his/her non-cooperation was considered as
non-cooperation. Afterwards, the nursing
compliance of them after 7 days of nursing was
evaluated. The situation where the patient actively
and strictly followed the doctor's advice and actively
cooperated with nursing was considered as complete
compliance. The situation where the patient
occasionally disobeyed the doctor’s advices during
treatment, but obeyed them after being reminded
was considered as partial compliance, and the
situation where the patient often did not follow the
doctor's advice or refuse nursing was considered as
non-compliance. Moreover, the incidence of
complications such as
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pressure score, retrograde urinary tract infection,
ureteral perforation, and bladder irritation sign of the
two groups were compared. Finally, the satisfaction
degree of the patients was investigated using a self-
made questionnaire at the time of discharge of them.
The questionnaire was designed to use a score of
100-90 points for satisfaction, a score of 70-90 points
for moderate satisfaction, and a score less than 70
points for dissatisfaction.

1.4 Statistical analysis

The data were analyzed comprehensively and
statistically using SPSS19.0 (Asia Analytics Formerly
SPSS, China). The enumeration data were analyzed
using X2, and measurement data were expressed as
the (X1S), and analyzed by t test. P<0.05 suggests a
significant difference.

Results
2.1 General data

There was no significant difference between the
two groups in general data including sex, age, body
mass index (BMI), stone location, stone size, and
obesity (all p>0.05). Table 1.

2.2 Operation indications of the observation group
are better than those of the control group

The hospitalization time and operation time of the
observation group were (5.28+1.13) d and
(48.65%6.08) min, respectively, and the
hospitalization time and operation time of the
control group were (7.65+3.87) d and (63.59+8.34)
min, respectively, so the observation group
experienced shorter hospitalization time and
operation time than the control group (both p<0.05).
Figure 1.
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Figure 1. Operation indications of the two groups. A,
Hospitalization time of the two groups: The
observation group experienced shorter
hospitalization time than the control group (p<0.05).
B, Operation time of the two groups: The
observation group experienced shorter operation
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time than the control group (p<0.05). Note: A
indicates p<0.05 vs. the control group.

2.3 The stone-free rate of the observation group is
higher than that of the control group

The observation group showed a stone-free rate of
97.50%, with 59 cases of middle ureteral stones

Table 1. General data of the two groups

removed and 17 cases of upper ureteral stones
removed, while the control group showed a stone-
free rate of 83.33%, with 49 cases of middle ureteral
stones removed and 11 cases of upper ureteral
stones removed, so the stone-free rate of the
observation group was significantly higher than that
of the control group (p<0.05). Table 2.

Item The observation group (n=80) The control group (n=72) t/X* P-value
Sex 0.03 0.860
Male 59 (73.75) 54 (75.00)
Female 21 (26.25) 18 (25.00)
Age (Y) 49.97+2.79 50.78+2.55 1.86 0.065
BMI (kg/m2) 22.2143.48 21.86+4.12 0.57 0.571
Stone site 0.31 0.577
Middle ureteral stone 18 (22.50) 19 (26.39)
Upper ureteral stone 62 (77.50) 53 (73.61)
Stone size 0.02 0.892
<20mm 14 (17.50) 12 (16.67)
>20mm 66 (82.50) 60 (83.33)
Hyperlipidemia 0.17 0.679
Yes 46 (57.50) 39 (54.17)
No 34 (42.50) 33 (45.83)
Hypertension 0.02 0.878
Yes 41 (51.25) 36 (58.33)
No 39 (48.75) 36 (41.67)
Diabetes mellitus 0.04 0.847
Yes 31(38.75) 29 (40.28)
No 49 (62.25) 43 (59.72)
Table 2. Stone-free rate of the two groups
Item The observation group (n=80)  The control group (n=72) x? P-value
Middle ureteral stone 59 (73.75) 49 (68.05)
Upper ureteral stone 17 (23.75) 11 (15.28)
Total stone-free rate 76 (97.50) 60 (83.33) 5.48 0.02

2.4 The levels of oxidative stress parameters in the
observation group were better than those in the
control group

The SOD level in the observation group before
operation and at 24 h after operation was
(213.78+21.23) ng/ml and (232.97+24.59) ng/ml,

respectively; the Cor level in the observation group
before operation and at 24 h after operation was
(3.40+0.67) nmol/l and (6.26%£1.48) nmol/l,
respectively, and the MDA level in the group before
operation and at 24 h after operation was
(82.76+20.34) NU/ml and (69.24+16.64) NU/ml,
respectively. In contrast, the SOD level in the control
group before operation and at 24 h after operation
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was (209.86+24.57) ng/ml and (245.56+24.59) ng/ml,
respectively; the Cor level in the control group before
operation and at 24 h after operation was (3.23+0.78)
nmol/l and (8.36+2.15) nmol/l, respectively, and the
MDA level in the control group before operation and
at 24 h after operation was (83.43+21.67) NU/ml and
(60.45+13.57)NU/ml, respectively. Therefore, before
operation, there was no significant difference
between the two groups in the levels of oxidative
stress parameters, while after operation, the levels of
SOD and Cor in the observation group were lower
than those in the control group, while the level of
MDA was higher than that in the control group (all
p<0.05). Figure 2.
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Figure 2. The levels of oxidative stress parameters in the two groups. A, before operation, there was no
significant difference between the two groups in the level of SOD, while after operation, the SOD level in the
observation group was lower than that in the control group (p<0.05). B, before operation, there was no
significant difference between the two groups in the level of Cor, while after operation, the Cor level in the
observation group was lower than that in the control group (p<0.05). B, before operation, there was no
significant difference between the two groups in the level of MDA, while after operation, the MDA level in
the observation group was higher than that in the control group (p<0.05). Note: A indicates P<0.05 vs. the
situation before treatment, and & indicates P<0.05 vs. the control group.

2.5 The psychological quality of the observation
group is better than that of the control group
After 3 months of nursing, the SAS and SDS scores

of both groups decreased, and the scores of the
Figure 3
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observation group were both significantly lower than
those of the control group (both p<0.05). Figure 3.
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Figure 3. Psychological quality of the two groups. A, after 3 months of nursing, the SAS score of both groups
decreased, and the score of the observation group was significantly lower than that of the control group
(p<0.05). B, after 3 months of nursing, the SDS score of both patient groups decreased, and the score of the
observation group was significantly lower than that of the control group (p<0.05). Note: A indicates p<0.05
vs. the situation before treatment, and & indicates p<0.05 vs. the control group.

2.6 The cooperation degree and compliance of the
observation group are both better than those of
the control group
(1) Cooperation degree during operation

The observation group showed a total
cooperation rate of 97.50%, with 62 cases of
complete cooperation, 16 cases of partial
cooperation, and 2 non-cooperation cases, while the
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control group showed a total cooperation rate of
84.72%, with 48 cases of complete cooperation, 13
cases of partial cooperation, and 11 non-cooperation
cases, so the cooperation degree of the observation
group was significantly higher than that of the control
group (p < 0.05). Table 3.

(2) Nursing compliance after operation
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The observation group showed a total compliance
rate of 92.50%, with 65 cases of complete
compliance, 9 cases of partial compliance, and 6 non-
compliance cases, while the control group showed a
total compliance rate of 77.78%, with 44 cases of

Table 3. Cooperation degree of the two groups

complete compliance, 12 cases of partial compliance,
and 16 non-compliancecases, so the overall
compliance rate of the observation group was
significantly higher than that of the control group (p
< 0.05). Table 4.

Item The observation group (n=80) The control group (n=72) X? P-value
Complete cooperation 62 (77.50) 48 (66.67) - -
Partial cooperation 16 (20.00) 13 (18.05) - -
Non-cooperation 2 (2.50) 11 (15.28) - -
Cooperation degree (%) 78 (97.50) 61 (84.72) 7.91 0.005
Table 4. Compliance of the two groups
Item The observation group (n=80)  The control group (n=72) X? P-value
Complete compliance 65 (70.42) 44 (61.11) - -
Partial compliance 9 (27.46) 12 (16.67) - -
Non-compliance 6(2.12) 16 (22.22) - -
Overall compliance rate (%) 74 (92.50) 56 (77.78) 6.64 0.01

2.7 The incidence of complications in the
observation group was lower than that in the
control group

The observation group showed an incidence of
complications of 3.52%, with 3 cases of pressure
score, 1 case of retrograde urinary tract infection, 0
cases of ureteral perforation and bladder irritation

Table 5. Incidence of complications of the two groups

sign, while the control group showed an incidence of
complications of 16.67%, with 6 cases of pressure
score, 4 cases of retrograde urinary tract infection, 1
cases of ureteral perforation, and 1 case of bladder
irritation sign, so the postoperative complication rate
of the observation group was significantly lower than
that of the control group (p<0.05). Table 5.

Item The observation group  The control group X2 P-value
Pressure sore (%) 3(0.70) 6 (8.33) - -
Retrograde urinary tract infection (%) 1(0.70) 4 (5.56) - -
Ureteral perforation (%) 0 (0.00) 1(1.39) - -
Bladder irritation sign (%) 0 (0.00) 1(1.39) - -
Incidence of complications (%) 4 (5.00) 12 (16.67) 5.48 0.02
Table 6. Satisfaction of the two groups
Item The observation group (n=80) The control group (n=72) X2 P-value
Satisfaction 60 (75.00) 42 (58.33) - -
Moderate satisfaction 15 (27.46) 17 (23.61) - -
Dissatisfaction 5 (6.25) 13 (18.06) - -
Overall satisfaction rate (%) 75 (93.75) 59 (81.94) 5.06 0.02

2.8 The nursing satisfaction of the observation
group is higher than that of the control group

The observation group showed a satisfaction of
92.50%, with 65 cases satisfied with nursing, 15 cases
moderately satisfied with nursing, and 5 cases
dissatisfied with nursing, while the control group
showed a nursing satisfaction of 81.94%, with 42
cases satisfied with nursing, 17 cases moderately
satisfied with nursing, and 13 cases dissatisfied with
nursing, so the nursing satisfaction of the observation
group was significantly higher than that of the control
group (p<0.05). Table 6.
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3 Discussion

Ureteroscopy is the gold standard treatment for
urinary calculi, and ureteroscopy combined with
holmium laser is more effective(Mullerad et
al.,2017). However, the combination use of them will
bring about a series of problems such as pain and
ureteral perforation after the operation(Zheng et
al.,2020). Therefore, it is extremely crucial to nurse
the patients before, during, and after the operation.
In this study, we compared the operation time and
hospitalization time of the two groups, finding that
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the observation group nursed under systematic
nursing mode experienced shorter operation time.
Ureteroscopy combined with holmium laser therapy
is a greatly efficient treatment method itself, under
which high-power laser activation-based pulse action
is applied for 5 to 10 seconds, and pulses are utilized
in a rapid and continuous manner to fracture
stones(Humphreys et al.,2018; Aldoukhi et al.,2017).
Moreover, ureteroscope can contribute to a better
visibility, increase stone-free rate, reduce the risks of
infection and hemorrhage, lower pelvic flushing
pressure, and further shorten the total operation
time(Breda et al.,2016; Zilberman et al.,2019).
Therefore, combination of the two can shorten the
hospitalization time and operation time for patients.
In addition, the difference of the two groups in
hospitalization time and operation time can be
analyzed based on the cooperation degree and
nursing compliance of the two groups during
operation. The cooperation degree during operation
and nursing compliance of the observation group
were both higher than those of the control group.
Moreover, it can be seen that for patients in the
observation group, during the operation, the nursing
staff had a relatively high degree of control over each
step of the patients’ operation process, and the staff
had patiently given each patient an explanation of
the operation steps before the operation, which
helped the patient eliminate all doubts about the
operation. Therefore, during the operation, the
patients would cooperate more with the operation
measures of the medical staff, which could explain
why the operation time and hospitalization time of
the observation group were shorter. Moreover,
although the occurrence probability of various
complications will be reduced, if the operation
procedures are improper during operation, some
complications will still occur after the operation, such
as mild mucosal injury, calculus migration, slight
hematuria, ureteral perforation, ureteral rupture,
serious septicemia, and even death (Dogan et
al.,2011; Topaktas et al.,2019). In this study, the
observation group had fewer complications. From
the perspective of the nursing compliance and the
cooperation degree of the observation group during
operation, the doubts of patients in the observation
were dispelled before the operation and they
cooperated well during the operation, so there were
not many complications.

We also compared the levels of oxidative stress
parameters and the stone-free rate of the two
groups, and found that the levels of oxidative stress
parameters in the observation group were better
than those in the control group, and the stone-free
rate of the observation group was higher than that of
the control group. The changes of Cor, MDA and SOD
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and the level of blood pressure index can partly
reflect the stress level of human body. Surgery and
trauma can cause the release of these factors, which
in turn can result in endothelial dysfunction and
hemorheological changes. If the changes are large, it
means that the stress response is strong(Liu and
Zhang,2009; TKuang et al.,2012). One study has
verified that ureteroscopic laser lithotripsy gives rise
to less stress reaction and side effects, which is
beneficial to postoperative recovery(Chen et
al.,2012). According to our study, under the effective
nursing and the better cooperation degree of
patients during operation, the stress response of
patients nursed under systematic nursing mode was
weaker. From the previous content, it can be
acquired that this lithotripsy technology was efficient
and rapid, and the stone-free rate of patients in the
observation group under systematic nursing was
significantly higher, so patients in the observation
group were more satisfied with nursing. However,
due to some restrictions, we have not determined
the molecules behind the control of the
corresponding oxidative stress parameters, such as
miRNA, and we have also not further studied the
molecular mechanism of calculus, which is indeed a
deficiency of this study. In future experiments, the
specific molecular mechanism of calculus and
molecules including miRNA that affect oxidation
indicators under systematic nursing will be studied,
so as to better improve the clinical effects of the
nursing method.

To sum up, systematic nursing can effectively
improve the stress response and psychological state
of patients with ureteral calculi undergoing holmium
laser lithotripsy with flexible ureteroscope under
general anesthesia and reduce the incidence of
postoperative complications in them, which
contributes to a higher nursing satisfaction and is
worthy of clinical promotion.
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