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ABSTRACT 

Objective: To explore the efficacy and feasibility of self-made negative 

pressure reflux system combined with rigid ureteroscopy in the treatment of 

upper ureteral calculi. 

Methods The clinical data of 379 Exercise-minded patients with upper 

ureteral calculi treated in our hospital from January 2018 to August 2022 were 

analyzed retrospectively. F8.0/9.8STORZ ureteroscope was used to explore 

the ureteral opening on the affected side, and then the 200μm wavelength 

holmium laser fiber and F4 ureteral catheter were inserted into the stone 

incarceration site through the rigid ureteroscope, and the residual stone 

fragments which were clinically meaningless (the maximum diameter of the 

stone < 2mm) were completely sucked out by negative pressure reflux 

system. 

Results A total of 379 Exercise-minded patients were included in this study, 

with a one-time success rate of 97.1% (368/379), aged 26 to 76 years, with an 

average of (47.5) years. Most of the Exercise-minded patients (63.2%) had 

low back pain and hematuria before operation. The average diameter of stone 
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was 0.8cm~2.8cm, the mean diameter of the stone was 1.8±1.0 cm.The 

operation time ranged from 18min to 52min, with an average of 

(37.86±25.64)min.The average length of hospital stay was (2.7±1.7) days 

(range, 1-8 days). On the first day after operation, the stone clearance rate 

was 84.43% (320/379), and the stone clearance rate was 90.77% (344/379) 3 

months after operation. Among them, 4 Exercise-minded patients developed 

fever and 6 Exercise-minded patients had mild urinary fistula or renal pelvis 

perforation. Stone composition analysis was mainly ammonium phosphate 

stones and calcium oxalate stones. 

Conclusion The treatment of upper ureteral calculi with self-made negative 

pressure reflux system combined with hard ureteroscope has the advantages 

of high stone clearance rate, low complications and greatly reducing the 

utilization rate of soft lens，and had high clinical promotion value. 

KEY WORDS: Self-made negative pressure reflux system；Rigid 

ureteroscope；Upper ureteral calculi 

INTRODUCTION 

Urolithiasis is a common disease in urology, which is divided into upper 

urinary tract calculi and lower urinary tract calculi. In China, the main 

symptoms are low back pain, frequent urination, urgent urination, fever and 

hematuria(Lai et al., 2021). Upper ureteral calculi are the most common in 

upper urinary tract calculi, and the most common clinical treatment is 

transurethral soft ureteroscopic lithotripsy（Retrograde Intrarenal Surgery，

RIRS）(J. Zhang et al., 2022). However, RIRS requires a high level of 

operation for clinicians, and lithotripsy should be performed after the ureteral 

sheath is placed under the action of safety guide wire(Liu et al., 2013). If the 

number of stones in the patient is relatively large, the load is large, and the 

lithotripsy time is longer, it is easy to lead to serious complications such as 

water poisoning, septic shock, or even death(Hu et al., 2018). At the same 

time, this operation results in more expensive medical expenses for Exercise-

minded patients than other similar operations, and the damage rate of soft 

ureteroscope is higher than that of hard ureteroscope (Gan et al., 

2020).Therefore, this study used a retrospective analysis of the clinical data of 

379 Exercise-minded patients with upper ureteral calculi treated by self-made 

negative pressure reflux system (F4 ureteral catheter, 200um wavelength 

holmium laser, negative pressure suction tube(Choi, Seo, Kwon, & Kim, 

2019), negative pressure suction bottle) combined with single instrument 

channel 8.0/9.8FSTORZ ureteroscope from January 2018 to August 2022, in 

order to obtain a more optimal clinical treatment(Gao et al., 2021). 

Materials and methods 

Clinical data 
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In this study, the clinical data of 379 Exercise-minded patients with upper 

ureteral calculi treated with self-made negative pressure reflux system 

combined with rigid ureteroscope in our hospital from January 2018 to August 

2022 were analyzed retrospectively. all patients need to be diagnosed by 

urinary color ultrasound or urinary CT before operation and there were 202 

males and 177 females, aged from 26 to 76 years old, with an average age of 

(46.5 ±1.2) years.63.2% of the exercise-minded patients were treated with low 

back pain and hematuria. The average body mass index (BMI) of the 

exercise-minded patients included in the study was (24.5 ±3.6) kg/m2.Case 

inclusion criteria: there were surgical indications, renal function, blood 

coagulation and other related preoperative examinations were not significantly 

abnormal. All Exercise-minded patients need to be evaluated by ASA grade 

before operation, most of them are grade I ~ II, a few exercise-minded

patients are ASA grade III and the coexisting disease has been stable for 

more than 3 months and all Exercise-minded patients can tolerate operation 

after strict evaluation by anesthesiologist. 

Operation methods 

After taking the lithotomy position after general anesthesia, using 

8.0/9.8FSTORZ ureteroscope to explore the ureteral opening on the affected 

side, retrograde endoscopy from the distal end of the ureter to the proximal 

end under the guidance of zebra guide wire was used to observe the course 

of the ureter and whether there was any stricture. If there was any stricture, 

after relevant treatment, through the stricture, after reaching the stone 

incarceration. 200 µm holmium laser fiber and F4 ureteral catheter were 

inserted into the stone incarceration site through the ureteroscopic operation 

channel for lithotripsy. The water intake channel is F4 ureteral catheter, and 

the tail end of F4 ureteral catheter is connected with scalp needle by 

assistant, and silk thread is knotted and fixed. The outlet channel is the water 

inlet switch on the right side of the ureteroscope, which opens the water inlet 

switch on the right side and connects the negative pressure suction tube and 

the negative pressure suction bottle. The left ureteroscopic water intake 

switch can be controlled by itself, which is completely open without negative 

pressure suction, and the negative pressure suction is maximum when 

completely closed. 200µm holmium laser fiber was used to crush the stone 

into clinically meaningless residual stone fragments (the maximum diameter 

of the stone < 2mm), and then sucked out under negative pressure. If in the 

process of lithotripsy, large stone fragments fall into the lower renal calyx or 

the renal calyx outside the field of vision of hard endoscope, then change to 

RIRS, and the stone is dragged into the upper ureter by using a set of stone 

net basket and then broken again. Most of the postoperative exercise-minded

patients with routine indwelling catheterization were removed 1-2 days after 

operation if there were no obvious bleeding, fever and other abnormalities. 

After operation (before discharge), the stones on abdominal plain film 
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(Kidneys Ureter Bladder, KUB) were basically removed, and the ureteral stent 

tube was not twisted, discounted or protruded. 

Result 

All the exercise-minded patients included in this study completed the 

operation successfully. The success rate of one entry was 97.1% (368/379). 

The diameter of the stone was 0.8~2.8cm, and the average diameter was 

(1.80 ±1.0) cm.The operation time was 18min～52min, with an average of 

37.86 ±25.64min.The average hospital stay was 1 to 8 days, and the average 

hospital stay was 2.7 ±1.7 days.The stone clearance rate was 84.43% 

(320/379) on the first day after operation, and the stone clearance rate was 

90.77% (344/379) 3 months after operation. Among them, 4 exercise-minded

patients had fever after operation, and the highest body temperature was 

40℃, which was considered as urogenic bacteremia. They were treated with 

symptomatic rapid fluid replacement such as anti-infection for 1 day and 3 

days, and were discharged after improvement. Six exercise-minded patients 

had slight urinary fistula or renal pelvis perforation without special treatment. 

The main stone composition analysis was ammonium phosphate stone and 

calcium oxalate stone. The proportion of preoperative indwelling ureteral 

stents was 25.6% (97/379). Because of the large stone fragments falling into 

the lower renal calyx or the renal calyx outside the visual field of hard 

endoscope, 10 exercise-minded patients underwent stone removal by soft 

ureteroscope. The current subjects were followed up 3 months after 

operation, there were no serious complications such as ureteral stricture and 

septic shock, and most patients only had mild hematuria, frequent urination 

and urgent urination. All the patients in this study returned to hospital one 

month after operation, and the ureteral stent was removed immediately after 

reexamination of kidneys ureter bladder (KUB） on the affected side. In 7 

patients, stone fragments were not excreted at the end of the ureter 3 months 

after operation, and ureteroscopic forceps were used to remove the ureteral 

stent under local anesthesia. 

Conclusion 

At present, there are many methods for the treatment of urolithiasis. 

Ureteroscopic lithotripsy (Ureteroscopic Lithotripsy,URL), as one of the most 

common endoscopic procedures for the treatment of urolithiasis through 

natural cavity(Y. Yang et al., 2020), has the advantages of mild postoperative 

pain, shorter postoperative hospital stay(Wang et al., 2017), higher stone 

clearance rate than extracorporeal shock wave lithotripsy, and higher than 

laparoscopic ureterolithotomy (Laparoscopic Ureterotomy And 

Lithotomy,LUAL) and percutaneous nephrolithotomy (Percutaneous 
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Nephrolithotomy). PNL) has the advantages of less postoperative 

complications (Alkan et al., 2015). However, hard ureteroscopy still has some 

limitations in the treatment of upper ureteral calculi. Therefore, at present, 

hard ureteroscopy combined with soft ureteroscopic lithotripsy is mostly used 

to treat upper ureteral calculi (Yao, Jiang, Xie, & Liu, 2021). In China, the 

expensive hospitalization expenses that exercise-minded patients are difficult 

to pay is one of the shortcomings of RIRS, so there are still great limitations in 

the development of RIRS in grass-roots hospitals. Therefore, this study 

explores a new method for the treatment of upper ureteral calculi through self-

made negative pressure reflux system combined with hard ureteroscope, 

which can significantly reduce the consumption of soft ureteroscope and 

intraluminal retrograde infection, reduce the economic burden of exercise-

minded patients and other advantages. it provides a new method for grass-

roots hospitals to treat upper ureteral calculi through rigid ureteroscope

(Librenjak, Šitum, Gugić, Milostić, & Duvnjak, 2011). 

The advantages and disadvantages of several surgical methods for the 

treatment of upper ureteral calculi were compared: (1) URL: simple, low cost 

and short hospital stay, but there was no reflux in the process of lithotripsy, 

and the broken stones were easy to block the visual field of ureter and lead to 

non-continuous lithotripsy. At the same time, it was also easy to cause 

complications of long-term ureteral stricture caused by ureteral edema. And 

the upper stone is easy to escape, so it is necessary to change the mode of 

operation (P. Zhang et al., 2021). (2). RIRS: there are some differences in the 

technical level of soft ureteroscope among different doctors, and it is easy to 

damage the ureter by establishing a channel under non-direct vision; the 

efficiency of lithotripsy is slow; the equipment is easy to be damaged and the 

cost is high(Darwish et al., 2019). (3) .PNL: it requires very fine surgical skills 

and high lithotripsy efficiency, but it may cause serious complications such as 

massive hemorrhage, septic shock, arteriovenous fistula, peripheral organ 

injury and so on(Asutay et al., 2022). (4). Self-made negative pressure reflux 

system combined with ureteroscopic lithotripsy:①. It can be removed by 

lithotripsy under endoscope without repeatedly going in and out of ureter to 

reduce ureteral spasm, injury, edema and other related complications(Zhan et 

al., 2021).②. Easy to operate, safe, no need to use high-end equipment and 

consumables, easy to carry out widely. ③. The chief surgeon controlled 

negative pressure suction combined with assistant controlled infusion of 

normal saline to keep the surgical field continuous and clear, effectively 

prevent water poisoning and reduce infection(Jung, Hong, Lee, & Lee, 2021), 

but also reduce the probability of stone escape and avoid ureteral edema.④. 

Reduce the consumption rate of percutaneous nephroscope, soft endoscope 

and laparoscopy. ⑤.F4 ureteral catheter not only has the function of entering 

water, but also helps to incite the calculi at the incarcerated ureteropelvic 

junction, pick the stones into a suitable place in the upper segment of the 

ureter for lithotripsy(Astroza et al., 2019), and further insert into the marginal 
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renal calyx, assistant pressure to draw water, the stones outside the field of 

vision of ureteroscope can be washed out under pressure, and lithotripsy in 

the visual field can be carried out(J. Yang, Huang, Li, Tang, & Ai, 2022). 

In conclusion,the self-made negative pressure reflux system combined with 

hard ureteroscope is safer and more effective than other operations in the 

treatment of upper ureteral calculi, has a higher stone clearance rate, and 

improves the efficiency of the use of medical resources(Resorlu et al., 2013). 

reduce postoperative hospital stay and hospitalization costs, greatly reduce 

the utilization rate of soft ureteroscope, and have high clinical promotion 

value(Landman, Lee, Lee, & Monga, 2003). 
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