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Abstract: Objective: To investigate the effect of rapid rehabilitation nursing on the improvement of quality of life after 
super-miniPCNL (SMP) and the risk analysis of postoperative complications. Methods: The clinical data of 124 SMP 
patients who were admitted from February 2019 to February 2021 were analyzed retrospectively. Thereinto, 58 
cases received routine nursing were regarded as the control group (CG), and 66 received rapid rehabilitation nurs-
ing were considered as the observation group (OG). The negative emotions, pain relief, incidence of complications 
and quality of life were compared. In view of the occurrence of complications, patients were divided into complica-
tion group and non-complication group, and the risk factors were assessed by logistics regression. Results: The 
time of fluid infusion, exhaust, defecation and hospitalization in the OG were shorter than those in the CG, and the 
difference was statistically remarkable (P<0.05). In the OG, the SF-36 and score of postoperative quality of life were 
obviously higher (P<0.05), while the postoperative visual analogue scale (VAS), self-rating anxiety scale (SAS) and 
self-rating depression scale (SDS) were markedly lower. Logistics regression analysis manifested that the operation 
time, course of disease, stone residue, history of preoperative infection and nursing plan were independently cor-
related with complications. Conclusion: Rapid rehabilitation nursing for SMP patients is beneficial to accelerating 
postoperative recovery, reducing the occurrence of complications and improving quality of life. 
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Introduction

As a common urinary disease, urinary stone 
disease (USD) is putting great pressure on the 
world health system. Statistics show that the 
morbidity of USD has reached 8%-15% [1, 2]. 
Those patients are often accompanied with 
renal colic, urination pain, dysuria and hematu-
ria, which greatly damage their quality of life 
[3]. As a common urolithiasis, the morbidity of 
kidney stone (KS) has obvious regional differ-
ences. With bad living and eating habits, its 
morbidity is showing an increasing trend year 
by year [4]. Surgery is the main treatment for 
KS, through laser, ultrasound and aerodynamic 
trajectory to crush stones [5]. Although it is 
effective, patients are prone to adverse reac-
tions after operation, and the recurrence rate is 
quite high. Postoperative residual crushed 

stones can cause infection, renal colic, stone 
recurrence and obstruction, and eventually 
lead to renal failure [6].

Nowadays, extracorporeal shock wave lithotrip-
sy (ESWL), ureteroscopic lithotripsy (URSL) and 
percutaneous nephrolithotomy (PCNL) play a 
vital role in the treatment of urinary calculi. At 
the same time, more and more improved treat-
ment techniques are emerging, which make it 
easier for us to remove stones in kidney and 
ureter [7, 8]. Although minimally invasive sur-
gery has gradually become the mainstream in 
urolith treatment, open surgery also exerts cru-
cial effects. For some patients with complex 
urolithiasis and abnormal urinary system anato-
my, open surgery may be an essential choice 
[9]. PCNL is the gold standard procedure for 
large KS. Although PCNL has a good effect on 
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patients, the risk of intraoperative and postop-
erative complications still exists [10, 11].

Super-miniPCNL (SMP) with an aperture of 10 
to 12F is effective in KS with larger diameter 
[12]. In view of the nursing model of SMP, 
exploring effective intervention programs that 
can reduce the incidence of postoperative  
complications and stress reaction and improve 
the quality of life of patients has become the 
focus of research. Professional nursing and 
rehabilitation guidance can reduce the trau-
matic stress of patients, shorten the duration 
of hospitalization, and promote the early recov-
ery of physical function of patients [13]. Rapid 
rehabilitation nursing is a new nursing concept 
in recent years, which is scientific, rapid and 
comprehensive. It can optimize many nursing 
measures during hospitalization, so as to 
reduce the stress reaction caused by diseases. 
It has also played a key part for patients with 
cancer, urology, gastrointestinal diseases, etc. 
[14, 15]. Jiang et al. [16] mentioned that rapid 
rehabilitation nursing could not only recover  
the hip function of elderly patients with hip frac-
ture more quickly, but also reduce the postop-
erative complications of patients, so that they 
have shorter hospital stay. Although rapid reha-
bilitation nursing has been validated in many 
surgical procedures, there are no studies to 
explore its effect after PCNL in patients with 
renal calculi. 

Thus, the purpose of this research is to explore 
the effect of rapid rehabilitation nursing in 
improving the quality of life of patients with 
renal calculi after SMP treatment, in order to 
provide clinical research basis.

Materials and methods

Patient data

The clinical data of 124 KS sufferers treated 
with SMP in our hospital from February 2019 to 
February 2021 were analyzed retrospectively. 
Thereinto, 58 cases (27 males and 31 females) 
received general perioperative nursing were 
regarded as the control group (CG), with an 
average age of (45.3±8.6) years, while 66 (39 
males and 27 females) received rapid rehabili-
tation nursing were seen as the observation 
group (OG), with an average age of (44.5±10.1) 
years. This research was conducted after being 

approved by the Medical Ethics Committee 
(Approval number: IRB2019020712). Before it, 
all patients and their families were informed 
and explained the research purpose and con-
tent, and the informed consent form was 
obtained. 

Inclusion and exclusion criteria

Inclusion criteria: 1. Patients were diagnosed 
with KS and met the SMP indication; 2. Age  
≥18 years; 3. Mental and language impair-
ments; 4. Patients were informed about the 
research, and then voluntarily signed the 
informed consent form.

Exclusion criteria: 1. Those who received biliary 
surgery in the past; 2. Patients with bleeding or 
severe abnormal blood coagulation; 3. Com- 
plicated with severe heart, lung, liver and kid-
ney insufficiency; 4. Complicated with mental 
abnormality; 5. Pregnant or lactating women; 6. 
Those who failed to adhere to treatment and 
had poor compliance. 

Nursing mode

The routine nursing program was carried out  
for patients in CG. 1. Preoperative nursing: KS 
and SMP were introduced to patients, so that 
they understood the disease and treatment 
plan, and had less preoperative stress. 2. 
Postoperative nursing: Nursing in terms of sur-
gical wound, puncture site and tube drainage 
should be carried out regularly, and informa- 
tion and guidance on related drugs should be 
provided to patients. It was suggested that 
patients should have a balanced diet and ade-
quate rest to maintain postoperative recovery. 
3. Complication nursing: We informed patients 
about the occurrence of postoperative compli-
cations, actively observed their condition and 
the occurrence of complications, and inter-
vened immediately if complications occur. 

The rapid rehabilitation nursing was imple-
mented for patients in OG. 1. Psychological 
nursing: After admission, the nurses paid close 
attention to and understood the psychological 
changes of patients. When patients had anxi-
ety, fear, tension and other negative emotions, 
the nursed timely enlightened them, and publi-
cized the past successful rehabilitation cases 
to improve their confidence. Besides, the nurs-
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es also introduced the etiology, corresponding 
treatment methods, efficacy and prognosis to 
patients and their families, so that they under-
stood the disease. 2. Preoperative preparation: 
Patients’ condition was evaluated regularly, 
and the possible postoperative complications 
were predicted. 3. Intraoperative nursing: 
During the operation, patients’ characteristic 
indicators were closely observed, and the doc-
tor was notified immediately once the indica-
tions became abnormal, and measures were 
taken to intervene. 4. Postoperative nursing: 
The nurses in the operating room had good 
communication with those in the ward about 
the condition of patients, and guided the eligi-
ble patients to carry out rehabilitation training 
to ensure that they maintained a scientific,  
balanced and nutritious diet. 5. Complication 
nursing: After the operation, the vital indexes 
such as blood oxygen saturation, pulse, com-
plexion and heart rate were closely monitored, 
and the drainage fluid and urine of patients 
were monitored regularly, and the abdominal 
wall incision and drainage tube were paid close 
attention to maintain the wound hygiene. Once 
they showed symptoms, timely and effective 
treatment was performed. 6. Pain nursing: For 
patients with strong pain, they were injected 
with analgesics to relieve pain, and massage 
and oxygen inhalation were used to relieve pain 
and discomfort. 

Evaluation criteria

The quality of life of patients was evaluated by 
SF-36 score, and the score was evaluated  
one day before operation and one week after 
operation. The quality of life was evaluated 
from eight aspects: physiological function, role-
physical, bodily pain, health, energy, social 
function, emotional function and mental health. 
The total score of each item was 100 points, 
and the final score was taken as the average of 
8 items, the higher the score, the better the 
quality of life [17]. The pain of 24 h after opera-
tion was evaluated by visual analogue scale 
(VAS). The total score was 10 points, the higher 
the score, the more severe the pain [18]. Self-
rating anxiety scale (SAS) and self-rating 
depression scale (SDS) were used to evaluate 
the anxiety and depression of patients 7 days 
after operation. The total scores were 100 

points, the higher the score, the more serious 
the anxiety and depression symptoms [19].

Complications

The postoperative complications (bleeding, low 
back colic, urinary tract infection, perirenal 
hematoma, etc.) were recorded. 

Statistical methods 

The collected data were assessed via SPSS 
19.0 statistical analysis software. The utiliza-
tion rate of counting data (%) was evaluated  
via chi-square test, expressed by X2. The mea-
surement data in accordance with the normal 
distribution were represented by mean ±  
standard deviation (Mean ± SD). The indepen-
dent sample t-test was used for the compari-
son between the two groups, marked by t. 
Multivariate logistic regression equation was 
used to analyze the risk factors of postopera-
tive complications. P<0.05 was regarded as 
statistically significant.

Results

Clinical baseline data

By comparing the clinical baseline data of 
patients, we found that the two groups had no 
obviously different in age, sex, BMI, course of 
disease, operation time, smoking history, drink-
ing history, preoperative infection, catheter 
intubation, and stone diameter, position, loca-
tion and residue (P>0.05) (Table 1).

Comparison of surgical clinical indicators

Comparing the stone residual rate between the 
two groups, it was found that there was no sig-
nificant difference in the stone residual rate 
between the two groups (P>0.05). Although the 
amount of surgical bleeding and operation time 
in the observation group were lower than those 
in the control group, there was also no signifi-
cant difference (P>0.05), as shown in Table 2.

Incidence of postoperative complications in 
patients

As shown in Table 3, postoperative complica-
tions in both groups included postoperative 
bleeding, low back colic, urinary tract infection 
and perirenal hematoma, and the total inci-
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Table 1. Clinical baseline data

Factor Observation 
group (n=66)

Control 
group (n=58)

t/χ2 
value

P 
value

Age (year) 44.5±10.1 45.3±8.6 0.471 0.638
Sex 1.950 0.163
    Male 39 (59.09) 27 (46.55)
    Female 27 (40.91) 31 (53.45)
BMI (kg/m2) 21.22±2.42 21.57±2.47 0.796 0.428
Course of disease (month) 10.5±5.1 11.0±5.1 0.545 0.587
Operation time (min) 57.27±8.25 55.29±7.82 1.366 0.174
History of smoking 1.189 0.276
    Yes 18 (27.27) 11 (18.97)
    No 48 (72.73) 47 (81.03)
History of alcoholism 0.123 0.726
    Yes 13 (19.70) 10 (17.24)
    No 53 (80.30) 48 (82.76)
History of preoperative infection 0.046 0.830
    Yes 10 (15.15) 8 (13.79)
    No 56 (84.85) 50 (86.21)
Catheter intubation 0.154 0.695
    Yes 25 (37.88) 20 (34.48)
    No 41 (62.12) 38 (65.52)
Stone diameter (cm) 1.74±0.62 1.62±0.68 1.028 0.306
Stone position 0.946 0.623
    Left kidney 31 (46.97) 32 (55.17)
    Right kidney 27 (40.91) 21 (36.21)
    Double kidneys 8 (12.12) 5 (8.62)
Stone location 1.486 0.476
    Upper calyx 32 (48.49) 30 (51.72)
    Lower calyx 22 (33.33) 14 (24.14)
    Renal pelvis 12(18.18) 14 (24.14)
Stone residue 0.295 0.587
    Yes 5 (7.58) 3 (5.17)
    No 61 (92.42) 55 (94.83)
BMI: Body Mass Index.

Comparison of clinical 
indexes of patients after 
operation

It was found that the time 
of fluid infusion, exhaust 
and hospitalization in the 
OG were markedly lower 
than those in the CG 
(P<0.05) (Figure 1).

Comparison of quality of 
life, negative emotions and 
pain management in pa-
tients after operation

SF-36 score was used to 
compare the changes of 
quality of life between 
groups before and after 
treatment. The quality of 
life was improved after 
treatment, and the score in 
the OG was higher than 
that in the CG (P<0.05). 
There was no marked dif-
ference in VAS, SAS and 
SDS scores between both 
groups before operation. It 
was found that the VAS, 
SAS and SDS scores in the 
OG were lower than that  
of the CG after operation 
(P<0.05) (Figure 2).

Analysis of risk factors of 
postoperative complica-
tions in patients

We re-divided the patients 
into two groups based on 
whether there were po- 
stoperative complications: 
22 cases in the unfavor-
able group and 102 in  
the favorable group. There 
were remarkable differenc-
es in age, course of dis-
ease, operation time, pre-
operative infection history, 
stone residue and nursing 

Table 2. Comparison of surgical clinical indexes
Observation 
group (n=66)

Control group 
(n=58) χ2 P value

Stone residue 0.295 0.587
    Yes 5 (7.58) 3 (5.17)
    No 61 (92.42) 55 (94.83)
Surgical bleeding (ml) 114.61±20.11 120.64±18.67 1.723 0.088
Operation time (min) 91.24±19.13 95.84±18.64 1.352 0.179

dence of complications in the OG was markedly 
lower than that of the CG (P<0.05). 

methods between the two groups (P<0.05) 
(Table 4). 
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Table 3. Incidence of postoperative complications
Observation 
group (n=66)

Control  
group (n=58)

t 
value

P 
value

Postoperative bleeding 2 (3.03) 3 (5.17) 4.923 0.027
Low back colic 3 (4.55) 6 (10.34)
Urinary tract infection 1 (1.51) 3 (5.17)
Perirenal hematoma 1 (1.51) 3 (3.45)
Total incidence of complications 7 (10.61) 15 (24.14)

Multivariate analysis

Through logistics regression analysis of the dif-
ferent factors in Table 4, we discovered that 
nursing mode, course of disease, stone resi-
due, preoperative infection and operation time 
were the independent risk factors of patients 
(Table 5). 

Discussion

With the increasing morbidity of KS, more and 
more patients develop into recurrent diseases 
and even renal failure [20]. It is found that the 
formation of KS is often related to patients’ 
age, diet, environment and heredity, etc., result-
ing in the deposition of calcium, oxalic acid, uric 
acid, cystine and other crystal substances in 
the kidney [21, 22]. 

There are many treatment methods for patients 
with KS. In the past, open surgery was used for 
severe KS, but the postoperative recovery was 
often slow, so more patients tend to choose 
less invasive treatment [23]. ESWL is a classic 
method for KS, but it is not effective in some 
hard stones, and the residual stones can also 
cause perirenal edema and adhesion of sur-
rounding tissue [24]. As a minimally invasive 
endoscopic surgery, URSL has less trauma  
and quick recovery, but it is more suitable for 
stones with a diameter of less than 20 mm 
[25]. PCNL is effective in large stones, with  
less trauma. The aperture of SMP is 10-12F. 
Because the diameter of endoscope is small,  
it can also pass through some narrow parts 
smoothly. Therefore, compared with traditional 
PCNL, it can reduce the probability of complica-
tions such as renal trauma bleeding, inflamma-
tion, and abdominal pain and distension [26]. 
Meanwhile, ultrasound-guided puncture can 
help the operator to grasp the location, angle 
and depth and prevent damage to the nearby 
pleura and spleen [27].

Many patients experience 
fear, anxiety, and sleep dis-
turbance due to the symp-
toms before and after uro-
logical surgery. Simultan- 
eously, some patients also 
have fear and lack of confi-
dence in the efficacy of 
treatment because of their 
lack of understanding of 
the treatment method. In 

order to reduce the fear and anxiety of patients 
before and after surgery, our rapid rehabilita-
tion nursing model explains the corresponding 
conditions and treatment plans, and strength-
ens the emotional care and pain management 
of patients. Furthermore, poor surrounding 
environmental conditions during the treatment 
period and postoperative recovery period, or 
poor medical care may affect patients’ postop-
erative recovery. Traditional nursing methods 
are often difficult to deal with these psychologi-
cal burdens of patients. Rapid rehabilitation 
nursing will formulate a more accurate and suit-
able preoperative and postoperative nursing 
plan based on the actual situation, physical 
and psychological conditions and individual 
needs of each patient.

We used SF-36 score to evaluate the quality of 
life of patients after operation, and found that 
the quality of life in the OG was higher than that 
of the CG, indicating rapid rehabilitation nurs-
ing could improve their quality of life more than 
traditional nursing methods. The 24-hour VAS, 
7-day SAS and SDS scores of patients in the  
OG were lower than those of the CG. Rapid 
rehabilitation nursing had a better effect on the 
pain management in patients with KS, and fur-
ther improved their negative emotions by 
strengthening the pain management. In the 
meantime, the clinical indexes of fluid infusion 
time, exhaust time and hospital stay in the OG 
were shorter than those of the CG, indicating 
that the postoperative recovery of patients 
received rapid rehabilitation nursing was faster 
than that of those received traditional nursing. 
Patients often need to use some antibiotics to 
prevent postoperative infection, and supple-
ment with some balance fluid to maintain water 
and electricity medium balance, so as to pro-
vide body energy. Patients received rapid reha-
bilitation nursing recovered faster and had 
reduced time of postoperative fluid replace-
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Figure 1. Comparison of postoperative clinical indexes. A. The time of postoperative fluid infusion in the observation 
group was remarkably lower than that in the control group. B. The postoperative exhaust time in the observation 
group was remarkably lower than that in the control group. C. The postoperative hospital stay in the observation 
group was remarkably lower than that in the control group. *P<0.05, **P<0.01, ***P<0.001.

Figure 2. Comparison of quality of life, negative emotions and pain man-
agement in patients after operation. A. Changes of patients’ quality of life 
before and after nursing. B. There was no significant difference in VAS score 
between both groups before operation, but the score decreased after opera-
tion. The postoperative VAS in the observation group was obviously lower 
than that in the control group. C. There was no significant difference in SAS 
score between both groups before operation, but the score decreased after 
operation. The postoperative SAS in the observation group was obviously 
lower than that in the control group. D. There was no significant difference in 
SDS score between both groups before operation, but the score decreased 
after operation. The postoperative SDS in the observation group was obvi-
ously lower than that in the control group. *P<0.05, **P<0.01, ***P<0.001.

ment. We speculate that the reason is that the 
rapid rehabilitation nursing guides patients to 
carry out postoperative rehabilitation training, 
observes their wound condition all the time, 
and understands the current rehabilitation pro-
cess through inquiry and observation. Xu et al. 

[28] and Ding et al. [29] found 
that rapid rehabilitation nurs-
ing could better reduce their 
negative emotions by str- 
engthening care and respect-
ing patients. At the same ti- 
me, perioperative nursing can 
reduce patients’ intraopera-
tive and postoperative ad- 
verse reactions, so that they 
can recover faster after opera-
tion, which is similar to our 
research findings. Compared 
with their research, the post-
operative trauma in our study 
is relatively small. This nursing 
model also reduced the inci-
dence of postoperative com-
plications. Postoperative bl- 
eeding, low back colic, urinary 
tract infection and perirenal 
hematoma occurred in both 
groups, but the incidence of 
postoperative complications 
in the OG was obviously lower 
than that of the CG. Finally, 
through the risk analysis of 
postoperative complications, 
we found that nursing mode, 
course of disease, stone resi-
due, history of preoperative 

infection and operation time were indepen-
dently correlated to postoperative compli- 
cations. 

There are some limitations in this study. First of 
all, given the low incidence of the complica-
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Table 4. Univariate analysis
Factor Unfavorable group (n=22) Favorable group (n=102) t/χ2 value P value
Age (year) 49.2±11.6 43.8±8.6 2.501 0.014
Sex 0.019 0.891
    Male 12 (54.55) 54 (52.94)
    Female 10 (45.45) 48 (47.06)
BMI (kg/m2) 21.38±2.44 21.48±2.51
Course of disease (month) 12.9±5.7 10.3±4.8 2.227 0.028
Operation time (min) 103.10±15.75 90.91±18.75 2.839 0.005
History of smoking 0.225 0.635
    Yes 6 (27.27) 23 (22.55)
    No 16 (72.73) 79 (77.45)
History of alcoholism 1.583 0.208
    Yes 2 (9.09) 21 (20.59)
    No 20 (90.91) 81 (79.41)
History of preoperative infection 10.288 0.001
    Yes 8 (36.36) 10 (9.80)
    No 14 (63.64) 92 (90.20)
Catheter intubation 0.247 0.619
    Yes 9 (40.91) 36 (35.29)
    No 13 (59.09) 66 (64.71)
Stone diameter (cm) 1.69±0.65 1.67±0.66
Stone position 0.437 0.803
    Left kidney 10 (45.45) 53 (51.96)
    Right kidney 9 (40.91) 39 (38.24)
    Double kidney 3 (13.64) 10 (9.80)
Stone location 0.646 0.724
    Upper calyx 10 (45.46) 52 (50.98)
    Lower calyx 6 (27.27) 30 (29.41)
    Renal pelvis 6 (27.27) 20 (19.61)
Stone residue 6.097 0.014
    Yes 4 (18.18) 4 (3.92)
    No 18 (81.82) 98 (96.08)
Nursing mode 4.923 0.027
    Rapid rehabilitation nursing 7 (31.82) 59 (57.84)
    Routine nursing 15 (68.18) 43 (42.16)

Table 5. Multivariate analysis

B S.E Wals Sig. Exp (B)
95% C.I. of EXP (B) 

upper limit upper limit
Nursing mode 1.764 0.713 6.122 0.013 5.834 1.443 23.586
Age 0.064 0.033 3.808 0.051 1.066 1.000 1.137
Course of disease 0.145 0.069 4.395 0.036 1.156 1.009 1.324
Stone residue 2.404 1.078 4.979 0.026 11.071 1.340 91.492
Preoperative infection history 2.49 0.746 11.15 0.001 12.056 2.796 51.98
Operation time 0.053 0.018 8.331 0.004 1.055 1.017 1.094

tions, there is no subdivision of postoperative 
complications to explore the risk factors of the 

high incidence of complications. Secondly, 
patients were treated with SMP, and other 
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treatments were not included to compare the 
improvement of KS treatment. In addition, 
whether the effect of rapid rehabilitation nurs-
ing is also suitable for other treatment schemes 
needs further investigation. 

To sum up, rapid rehabilitation nursing for 
patients with KS treated by SMP is beneficial to 
accelerating postoperative recovery, reducing 
the occurrence of complications, and improving 
their quality of life.

Dislcosure of conflict of interest

None.

Address correspondence to: Jingjing Li, Urology 
Surgery, Qingdao Hospital of Traditional Chinese 
Medicine (Qingdao Hiser Hospital), No. 4 Renmin 
Road, Shibei District, Qingdao 266033, Shan- 
dong, P. R. China. Tel: +86-13656425015; E-mail: 
Jioagg999@126.com

References

[1] Akpayak IC, Agbo CA and Nabasu LE. Retro-
grade ureteroscopy in the management of dis-
tal ureteric stones: a retrospective analysis of 
outcome and complications. Ann Afr Med 
2020; 19: 258-262.

[2] Bao Y, Tu X and Wei Q. Water for preventing 
urinary stones. Cochrane Database Syst Rev 
2020; 2: CD004292.

[3] Hoffman A, Braun MM and Khayat M. Kidney 
disease: kidney stones. FP Essent 2021; 509: 
33-38.

[4] Wiener SV, Stoller ML, Boscardin J and Sus-
kind AM. Factors associated with regional 
adoption of ureteroscopy in California from 
2005 to 2016. J Endourol 2019; 33: 9-15.

[5] Scarcella S, Tiroli M, Torino G, Mariscoli F, Co-
bellis G and Galosi AB. Combined treatment of 
ureteropelvic junction obstruction and renal 
calculi with robot-assisted laparoscopic pyelo-
plasty and laser lithotripsy in children: case 
report and non-systematic review of the litera-
ture. Int J Med Robot 2021; 17: e2246.

[6] Cicerello E, Ciaccia M, Cova GD and Mangano 
MS. The new patterns of nephrolithiasis: what 
has been changing in the last millennium? 
Arch Ital Urol Androl 2021; 93: 195-199.

[7] Chen Y, Wen Y, Yu Q, Duan X, Wu W and Zeng 
G. Percutaneous nephrolithotomy versus flexi-
ble ureteroscopic lithotripsy in the treatment of 
upper urinary tract stones: a meta-analysis 
comparing clinical efficacy and safety. BMC 
Urol 2020; 20: 109.

[8] Rao D, Yu H, Zhu H, Yu K, He Y and Duan P. 
Percutaneous nephrostomy via the central ve-
nous catheter in combination with selective 
ureteroscopic lithotripsy for the treatment of 
ureteral stones in the middle-upper segment. J 
Cancer Res Ther 2018; 14: 567-569.

[9] Yang X, Huang P, Cao J, Cao Z and Nie Y. Appli-
cation of percutaneous holmium laser litho-
tripsy in the treatment of bladder calculi with 
lower urinary tract obstruction or pelvic joint 
disease. Urol Int 2021; 105: 581-586.

[10] Wang MR, Wang Q, Hu H, Lai JH, He YX, Xiong 
J, Liu XH, Liu SJ, Xu KX and Xu T. Long-term 
analysis of safety and efficacy of standard per-
cutaneous nephrolithotomy in patients with 
solitary kidneys. Beijing Da Xue Xue Bao Yi Xue 
Ban 2020; 52: 663-666.

[11] Su B, Hu W, Xiao B, Ding T, Liu Y and Li J. Nee-
dle-perc-assisted endoscopic surgery for pa-
tients with complex renal stones: technique 
and outcomes. Urolithiasis 2022; 50: 349-
355. 

[12] Pillai SB, Chawla A, de la Rosette J, Laguna P, 
Guddeti R, Reddy SJ, Sabnis R, Ganpule A, De-
sai M and Parikh A. Super-mini percutaneous 
nephrolithotomy (SMP) vs retrograde intrare-
nal surgery (RIRS) in the management of renal 
calculi ≤2 cm: a propensity matched study. 
World J Urol 2021; 40: 553-562.

[13] Liang J, Tian X and Yang W. Psychological care 
can reduce pain intensity, relieve negative 
emotions, and improve the quality of life of pa-
tients with advanced gastrointestinal cancer. J 
Mod Nurs Pract Res 2020; 1: 4.

[14] Xie R, Chen Y, Chen K and Chen Z. Intervention 
effect of rapid rehabilitation nursing combined 
with continuous nursing after discharge on pa-
tients with cerebral infarction in recovery peri-
od and the changes in motor function, mental 
state, and quality of life. Evid Based Comple-
ment Alternat Med 2021; 2021: 8065868.

[15] Xia LL, Su T, Li Y, Mao JF, Zhang QH and Liu YY. 
Improving rehabilitation and quality of life after 
percutaneous transhepatic cholangiography 
drainage with a rapid rehabilitation model. 
World J Clin Cases 2021; 9: 10530-10539.

[16] Jiang M, Liu S, Deng H, Liang X and Bo Z. The 
efficacy and safety of fast track surgery (FTS) 
in patients after hip fracture surgery: a meta-
analysis. J Orthop Surg Res 2021; 16: 162.

[17] Sonmez G, Demir F, Keske M, Karadag MA and 
Demirtas A. Comparison of the effects of four 
treatment techniques commonly used in ure-
teral stone treatment on patients’ daily physi-
cal functioning: an observational randomized-
controlled study. J Endourol 2021; 35: 8-13.

[18] Li Q, Wan L, Liu S, Li M, Chen L, Hou Z and 
Zhang W. Clinical efficacy of enhanced recov-
ery after surgery in percutaneous nephrolitho-

mailto:Jioagg999@126.com


Rapid rehabilitation nursing can speed up the postoperative recovery of SMP patients

5154 Am J Transl Res 2022;14(7):5146-5154

tripsy: a randomized controlled trial. BMC Urol 
2020; 20: 162.

[19] Mastalerz K, Kenig J, Olszewska U and Michal-
ik C. The surgical apgar score and frailty as 
outcome predictors in short- and long-term 
evaluation of fit and frail older patients under-
going elective laparoscopic cholecystectomy - 
a prospective cohort study. Wideochir Inne 
Tech Maloinwazyjne 2018; 13: 350-357.

[20] Li X, Li B, Meng Y, Yang L, Wu G, Jing H, Bi J and 
Zhang J. Treatment of recurrent renal trans-
plant lithiasis: analysis of our experience and 
review of the relevant literature. BMC Nephrol 
2020; 21: 238.

[21] Ying Q, Liu G, Zhou W, Lan J, Du J, Tang X and 
Xu X. The rs13347 polymorphism of the CD44 
gene is associated with the risk of kidney 
stones disease in the Chinese Han Population 
of Northeast Sichuan, China. Comput Math 
Methods Med 2022; 2022: 6481260.

[22] Deshpande G, Tonannavar J, Tonannavar J, Pa-
til SB, Kundargi VS, Patil S, Mulimani BG, Na-
rayana Kalkura S, Ramana Ramya J and Thani-
gai Arul K. Detection of the mineral constituents 
in human renal calculi by vibrational spectro-
scopic analysis combined with allied tech-
niques powder XRD, TGA, SEM, IR imaging and 
TXRF. Spectrochim Acta A Mol Biomol Spec-
trosc 2022; 270: 120867.

[23] Singal R and Dhar S. Retroperitoneal laparo-
scopic pyelolithotomy in renal pelvic stone ver-
sus open surgery - a comparative study. Clujul 
Med 2018; 91: 85-91.

[24] Yao F, Jiang X, Xie B and Liu N. Comparison of 
ureteroscopy (URS) complementary treatment 
after extracorporeal shock wave lithotripsy fail-
ure with primary URS lithotripsy with holmium 
laser treatment for proximal ureteral stones 
larger than 10 mm. BMC Urol 2021; 21: 126.

[25] Mishra AK, Kumar S, Dorairajan LN, Manikan-
dan R, Ramkumar G, Sreerag KS and Mittal JK. 
Study of ureteral and renal morphometry on 
the outcome of ureterorenoscopic lithotripsy: 
the critical role of maximum ureteral wall thick-
ness at the site of ureteral stone impaction. 
Urol Ann 2020; 12: 212-219.

[26] Torricelli FCM. Editorial comment: manage-
ment of large renal stones with super-mini per-
cutaneous nephrolithotomy: an international 
multicentre comparative study. Int Braz J Urol 
2021; 47: 1065-1066.

[27] Simayi A, Liu Y, Yiming M, AlSmadi J, Yusufu A, 
Alimu Y, Lei P, Zhang X, Wen B, Zeng G and Wu 
W. Clinical application of super-mini PCNL 
(SMP) in the treatment of upper urinary tract 
stones under ultrasound guidance. World J 
Urol 2019; 37: 943-950.

[28] Xu F, Yu P and Li L. Rapid rehabilitation nursing 
in postoperative patients with colorectal can-
cer and quality of life. Oncol Lett 2019; 18: 
651-658.

[29] Ding Q, Zhang W, Wei L, He S, Yang F, Ning Y, 
Liu Q and He Y. Application of rapid rehabilita-
tion surgical concept in perioperative nursing 
of patients undergoing single-port thoraco-
scopic lobectomy. Minerva Med 2020; [Epub 
ahead of print].


