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Objective: This study aims to investigate the clinical treatment effect of
intelligent pressure-controlled ureteroscopy combined with thulium laser for
patients with isolated kidney upper tract urothelial carcinoma (UTUC).

Methods: This study employed a retrospective analysis approach and focused on
six patients with isolated kidney UTUC admitted to our hospital from June 2018
to May 2023, who underwent tumor resection surgery using intelligent pressure-
controlled ureteroscopy combined with thulium laser. We collected the
perioperative clinical data of these six patients and conducted statistical
analysis of the treatment effects.

Results: The surgeries of all six patients were completed smoothly, without
incidents of surgery termination due to significant bleeding. Postoperative
pathology revealed that four patients had low-grade non-invasive papillary
urothelial carcinoma, while the other two patients had high-grade invasive
urothelial carcinoma. During follow-up period, one patient had a renal pelvis
recurrence three months after the surgery, and subsequently underwent thulium
laser resection. Additionally, another patient experienced bladder recurrence
eight months after the surgery and received transurethral resection of bladder
tumor (TURBT) for treatment. The remaining four patients did not experience
tumor recurrence during the follow-up.

Conclusion: For patients with isolated kidney associated with UTUC, intelligent
pressure-controlled ureteroscopy combined with thulium laser represents a
feasible treatment option, with good therapeutic effects for low-risk upper
tract urothelial carcinoma.

intelligent pressure-controlled, thulium laser, upper tract urothelial carcinoma,
ureteroscopy, treatment
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1 Introduction

Globally, upper tract urothelial carcinoma (UTUC) is a
relatively rare tumor in clinical practice, with an annual incidence
rate of approximately 2 cases per 100,000 people in Western
countries (1). However, in China, due to specific geographical
factors and widespread use of aristolochic acid-containing drugs,
the incidence of UTUC is significantly higher than in European
countries (2). In treatment of UTUC, radical nephroureterectomy is
considered the gold standard treatment for this disease (3).
However, performing radical nephroureterectomy (RNU) on
patients with solitary kidney and UTUC results in loss of renal
function, leading to lifelong dialysis dependency. This significantly
impacts long-term survival rates and quality of life. Common
complications after RNU include infection, bleeding, thrombosis,
and chronic kidney disease due to loss of renal function. These
complications occur more frequently in patients with a solitary
kidney, as their remaining renal function cannot compensate,
failing to significantly improve their overall survival rate (4, 5).

According to the European Association of Urology guidelines on
UTUC, conservative treatment is the preferred strategy for patients
with a solitary kidney. This approach aims to preserve as much renal
function as possible while effectively controlling the tumor.
Conservative treatments include local instillation using drugs such as
radiotherapy and chemotherapy to reduce the risk of recurrence, and
local tumor resection using ureteroscopes or flexible scopes combined
with lasers (1, 6, 7). However, local tumor resection using
ureteroscopes or flexible scopes combined with lasers requires early
repeated ureteroscopic examinations. Studies have shown that early
repeated ureteroscopic examinations can effectively detect tumor
recurrence and help assess the aggressiveness of the disease, which is
crucial for risk stratification in patients undergoing endoscopic
treatment for UTUC (8). Therefore, with the informed consent of
the patients, we employed intelligent pressure-controlled transurethral
flexible ureteroscopy combined with thulium laser for surgical
resection in patients with solitary kidney and UTUC, followed by
early regular follow-up ureteroscopic examinations. This approach has
yielded certain clinical benefits.

2 Materials and methods
2.1 Study population

This study was approved by the Ethics Committee of Ganzhou
People’s Hospital, and informed consent was obtained from all
patients, who each signed a consent form. We conducted a
retrospective analysis on six cases of isolated kidney UTUC
patients admitted to our hospital from June 2018 to May 2023.All
patients underwent tumor resection using intelligent pressure-
controlled ureteroscopy combined with thulium laser, and
perioperative clinical data were collected for effectiveness
assessment and analysis. This study involved six patients, with
four males and two females. There were four cases of renal pelvis
tumors and two cases of upper ureteral tumors, all with tumor
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diameters less than 3 cm. The average preoperative creatinine level
of the patients was 98.2 umol/L (range 65-135 umol/L), and the
average age of the 6 patients was 58.6 years (ranging from 37 to 76
years). Three patients had hypertension, one had diabetes, and two
had coronary heart disease. Four patients were admitted for painless
gross hematuria, while the remaining two were diagnosed during
routine physical examinations. Preoperative enhanced CT scans
showed that all six patients had solitary tumors with diameters less
than 3cm.Urine cytology examination revealed urothelial
carcinoma cells in two patients. Inclusion criteria for this study: 1.
Patients diagnosed with renal pelvis lesions suggestive of UTUC by
imaging examinations such as CT or MRI; 2. Patients with absent
contralateral kidney or a contralateral kidney GFR <5, indicating
non-functional kidney; 3. Patients without distortion or stenosis of
the affected ureter, allowing for intelligent pressure-controlled
flexible ureteroscopy surgery; 4. Lesions in the affected renal
pelvis or calyces categorized as high-risk according to the Chinese
Urological Association guidelines. Exclusion criteria: 1. Patients
with tumors <2 cm without associated hydronephrosis, categorized
as low-risk UTUC; 2. Patients with advanced-stage tumors
infiltrating the renal parenchyma or renal fat, making complete
resection via flexible ureteroscopy unlikely; 3. Patients with normal
or relatively good function of the contralateral kidney; 4. Patients
with poor physical condition or bleeding disorders unable to
tolerate surgery.

2.2 Surgical methods

All patients underwent surgery under general anesthesia in a
healthy-side oblique supine position (Figure 1). First, a ureteroscope
(7-8.5 Fr, Wolf, USA) was introduced into the patient’s ureter and
renal pelvis under low-pressure, low-flow perfusion. After confirming
the ureter was patent without significant stenosis or distortion, a zebra
guidewire was inserted. Along the guidewire, a 12-14 Fr integrated
pressure-measuring suction ureteroscope sheath was introduced
(Figure 2). The sheath’s pressure measurement and suction ports
were connected to the intelligent perfusion suction pressure control
platform (Figure 3) using pressure and suction tubes, respectively. The
platform zeroed the intracavitary pressure and set the intraoperative
intracavitary pressure control value (-10 mmHg) and perfusion flow
rate (50 ml/min). Then, an electronic flexible ureteroscope (11278VU
8.5 Fr, Storz, Germany) was used. The ureteroscope was connected to
the platform perfusion pump, and the platform’s automatic switch was
activated. The platform could automatically adjust the negative
pressure suction capability based on the set intracavitary pressure
control value. The ureteroscope was introduced into the sheath, and
after locating the tumor (Figure 4), a 200 um thulium laser (Rekon,
China) with a power setting of 25 W was used to enucleate the tumor
from the periphery to the center (Figure 5). The excised tumor tissue
was extracted intact into a specimen collection bottle through the
withdrawal and suction method. The ureteroscope was reintroduced
to treat the wound. If any obvious tumor tissue was found around the
wound, it was ablated and vaporized using the thulium laser, and
thorough hemostasis was ensured. After confirming no significant
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FIGURE 1
The healthy side lying on a running position.

tumor tissue or bleeding (Figure 6), the flexible ureteroscope and
ureteral sheath were withdrawn, a 6 Fr double-J stent was placed, and
a urinary catheter was inserted.

2.3 Postoperative management and
follow-up

The double-J stents were left in place for 2 weeks in all 6
patients. All patients received 30 mg of pirarubicin bladder
instillation within 24 hours postoperatively, with a duration of 30
minutes. Two patients with high-grade infiltrating urothelial
carcinoma received “gemcitabine plus cisplatin® chemotherapy as

adjuvant therapy, while four patients with low-grade non-invasive
papillary urothelial carcinoma did not undergo adjuvant
chemotherapy. Postoperatively, all six patients were followed up,
with a follow-up rate of 100%. The follow-up period ranged from 6
to 39 months, with an average of (16.57 + 4.69) months. During
follow-up period, patients presenting with symptoms such as
hematuria should immediately return to the hospital for
enhanced CT of the urogenital system and cystoscopy. If tumor
recurrence is detected, further treatment should be initiated
promptly. Subsequent arrangements include returning to the
hospital every three months for enhanced CT of the urogenital
system, complete blood count, renal function tests, urine analysis,
and cystoscopy for routine examinations.

FIGURE 2
Medical perfusion attraction platform.
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FIGURE 3
Disposable sterile ureteral catheter introducer sheath.

3 Results

The surgeries of all 6 patients were successfully completed, with
an average operation time of (43 + 13.45) minutes, and an estimated
average intraoperative blood loss of (10 + 2.26) milliliters.
Postoperative pathological examination results showed that 4
patients had low-grade non-invasive papillary urothelial
carcinoma, and 2 patients had high-grade invasive urothelial
carcinoma. During the follow-up period, one patient with high-
grade invasive urothelial carcinoma was found to have renal pelvis
recurrence 2 months after the surgery and underwent thulium laser
resection treatment. Additionally, one patient with low-grade non-
invasive papillary urothelial carcinoma was found to have bladder
recurrence 8 months after the surgery, and after transurethral
resection and intravesical chemotherapy, the condition was well
controlled. The preoperative average serum creatinine level was
98.2umol/L (range 65-135umol/L), while it was 102.4umol/L (range
68-168umol/L) postoperatively. There was no significant statistical
difference in serum creatinine changes pre- and postoperatively
(p<0.05). The recurrence rate of low-grade non-invasive urothelial
carcinoma was 14%, with a relatively good prognosis, while the

postoperative recurrence rate for patients with high-grade invasive
urothelial carcinoma was as high as 50%.

4 Discussion

In recent years, due to unique geographical factors and the use
of aristolochic acid medications, the incidence of UTUC in China
accounts for approximately 18% of urothelial carcinoma cases,
higher than the 5%-10% in Western countries (9). Radical
nephroureterectomy is considered the “gold standard” for treating
this disease, but for some patients with a solitary kidney or impaired
renal function, undergoing radical surgery would lead to lifelong
hemodialysis, severely impacting the quality of life (10). Therefore,
for such patients, minimally invasive tumor resection via a natural
orifice approach is considered an alternative treatment modality
(11). With the advancement of ureteroscopy and laser technology,
minimally invasive surgery through natural orifice for treating
UTUC is becoming increasingly common (12-14).

During the procedure, the intelligent pressure-controlled
ureteroscope utilized a self-developed intelligent pressure control
device, which includes an intelligent irrigation and suction pressure
monitoring platform and an integrated pressure-sensing
ureteroscope insertion sheath for guidance. The functions of the

FIGURE 4
Tumor at the top of the renal pelvis.
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FIGURE 5
Thulium laser resection of the tumor.
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FIGURE 6
The tumor has been removed.

intelligent pressure control platform include: setting the required
irrigation flow rate for surgery, controlling the renal pelvic pressure,
setting the warning pressure for renal pelvic pressure, and the upper
limit of renal pelvic pressure. It also receives pressure data from the
ureteroscope suction sheath for renal pelvic pressure monitoring
and, utilizing pressure feedback control technology based on the set
renal pelvic pressure control value, automatically adjusts negative
pressure suction to maintain the renal pelvic pressure within the
predetermined safe range (15, 16). Internal diameter of the
ureteroscope insertion sheath is 12Fr, the external diameter is
14Fr, and the length ranges from 20 to 45cm. It integrates
pressure sensing and suction devices, enabling connection to the
pressure control instrument for real-time monitoring of renal pelvic
pressure during stone retrieval using negative pressure suction. The
sheath is made of transparent material, facilitating observation of
the surroundings during surgery and aiding in tumor localization.

Previous studies have shown that among UTUC patients who
underwent minimally invasive treatment via the urethra, the
postoperative upper urinary tract tumor recurrence rate was 65%
(range 15% to 90%), and the bladder tumor recurrence rate was 44%
(range 19% to 70%). In comparison, patients undergoing standard
radical surgery had a bladder recurrence rate of 11% to 36% (17, 18).
Regarding survival rates, studies have indicated that patients
undergoing nephron-sparing surgery had a 2-year overall survival
rate of 35% to 100% and a tumor-specific survival rate of 70% to 100%
(19, 20). In this study, we utilized a self-developed intelligent pressure
control device in conjunction with ureteroscopy and thulium laser
therapy for six elderly UTUC patients. Postoperative pathological
results revealed that 4 cases were low-grade non-invasive papillary
urothelial carcinoma, of which 1 case had a bladder tumor recurrence
18 months after the surgery. Additionally, 2 cases were high-grade
invasive urothelial carcinoma, with 1 case experiencing renal pelvis
recurrence 3 months postoperatively. During the follow-up period,
none of the six patients experienced distant organ metastasis, and they
were still in good health with a tumor-specific survival rate of 100%.
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In this study, we achieved high-volume irrigation under
ureteroscopy using an intelligent pressure control device, which
continuously applied negative pressure to actively remove irrigating
fluid containing blood and tumor cells in real-time, promoting fluid
circulation within the cavity. This approach not only maintained a
clear surgical field but also prevented iatrogenic tumor dissemination
due to leakage of irrigating fluid caused by high renal pelvis pressure,
and reduced laser-related collateral damage resulting from severe
hematuria. Thulium laser is currently the shallowest penetrating laser
in medical use, with a depth of penetration of only 0.2 mm. It enables
precise tissue cutting, rapid hemostasis, and efficient vaporization (21).
As a continuous-wave laser, compared to conventional holmium lasers,
thulium lasers have a faster tissue heating rate, better vaporization
effect, and superior hemostatic performance (22). When performing
thulium laser ablation and vaporization therapy, we used a low power
setting of 25W.arefully cutting along the tumor edge towards the
tumor base and laser cauterizing visible vessels under the scope to
prevent bleeding, thereby occluding the blood supply around the
tumor and avoiding severe bleeding caused by direct tumor excision,
which may impact surgical outcomes. When resecting upper ureteral
tumors, avoid cutting too deeply to prevent ureteral perforation that
could facilitate tumor implantation and metastasis, excessive damage
to the muscle layer of the ureter may lead to ureteral stricture. In this
study, leveraging the advantages of two devices and unique positioning,
none of the 6 patients experienced major bleeding, ureteral perforation,
tearing, renal rupture, or severe infection during the surgical
procedures. During the follow-up period, no distant organ
metastases to the liver, lungs, or other organs were observed in these
6 patients. Therefore, it can be concluded that combining intelligent
pressure-controlled ureteroscopy with thulium laser therapy for upper
urinary tract urothelial carcinoma in solitary kidney patients is a safe
and reliable treatment method. However, following UTUC nephron-
sparing treatment, patients require long-term intensive imaging and
endoscopic follow-up (23). Hence, the overall treatment costs and
duration are also important considerations.

This study has the following limitations: Firstly, the number of
cases is relatively small, the follow-up period is short, and it is a
retrospective study. Although the results show some efficacy, the
small sample size introduces selection bias, which is an unavoidable
limitation of retrospective studies. Additionally, the equipment used
is currently only available in China and has not yet been approved
by the FDA, potentially leading to regional limitations of the
findings. Furthermore, during intraoperative procedures, the
completeness of tumor ablation was judged solely based on
endoscopic appearance, which cannot accurately determine
whether the tumor was entirely resected, thus affecting the
assessment of postoperative tumor staging. Lastly, intraluminal
nephron-sparing surgery for solitary kidney high-risk urothelial
carcinoma is still in the exploratory stage, with large-scale clinical
studies being rare both domestically and internationally. Despite
these limitations, this small retrospective study suggests that this
technique can achieve clinical efficacy in managing relatively early
high-risk upper tract urothelial carcinoma. We plan to apply for a
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multi-center clinical study in the future to further demonstrate the
safety and efficacy of this technique.

In summary, for patients with UTUC, intelligent pressure-
controlled flexible ureteroscopy combined with thulium laser is
an effective treatment option that clinicians can consider. However,
close imaging and endoscopic follow-up are necessary after
the procedure.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving humans were approved by Ethics
Committee of Ganzhou People’s Hospital. The studies were
conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study. The animal study was
approved by Ethics Committee of Ganzhou People’s Hospital. The
study was conducted in accordance with the local legislation and
institutional requirements. Written informed consent was obtained
from the individual(s) for the publication of any potentially
identifiable images or data included in this article.

References

1. Rouprét M, Seisen T, Birtle AJ, Capoun O, Compérat EM, Dominguez-Escrig JL,
et al. European association of urology guidelines on upper urinary tract urothelial
carcinoma: 2023 update. Eur Urol. (2023) 84:49-64. doi: 10.1016/j.eururo.2023.03.013

2. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA: Cancer J Clin. (2015)
65:5-29. doi: 10.3322/caac.21254

3. Yakoubi R, Colin P, Seisen T, Léon P, Nison L, Bozzini G, et al. Radical
nephroureterectomy versus endoscopic procedures for the treatment of localised
upper tract urothelial carcinoma: a meta-analysis and a systematic review of current
evidence from comparative studies. Eur J Surg oncology: ] Eur Soc Surg Oncol Br Assoc
Surg Oncol. (2014) 40:1629-34. doi: 10.1016/j.€js0.2014.06.007

4. Seisen T, Peyronnet B, Dominguez-Escrig JL, Bruins HM, Yuan CY, Babjuk M, et al.
Oncologic outcomes of kidney-sparing surgery versus radical nephroureterectomy for upper
tract urothelial carcinoma: A systematic review by the EAU non-muscle invasive bladder
cancer guidelines panel. Eur Urol. (2016) 70:1052-68. doi: 10.1016/j.eururo.2016.07.014

5. Bin X, Roy OP, Ghiraldi E, Manglik N, Liang T, Vira M, et al. Impact of tumour
location and surgical approach on recurrence-free and cancer-specific survival analysis
in patients with ureteric tumours. BJU Int. (2012) 110:E514-9. doi: 10.1111/j.1464-
410X.2012.11199.x

6. Matsunaga T, Komura K, Hashimoto T, Muraoka R, Satake N, Tsutsumi T, et al.
Adjuvant chemotherapy improves overall survival in patients with localized upper tract
urothelial carcinoma harboring pathologic vascular invasion: a propensity score-
matched analysis of multi-institutional cohort. World J urology. (2020) 38:3183-90.
doi: 10.1007/s00345-020-03118-x

7. Hoffman A, Yossepowitch O, Erlich Y, Holland R, Lifshitz D. Oncologic results of
nephron sparing endoscopic approach for upper tract low grade transitional cell
carcinoma in comparison to nephroureterectomy - a case control study. BMC
urology. (2014) 14:97. doi: 10.1186/1471-2490-14-97

8. Villa L, Cloutier J, Letendre J, Ploumidis A, Salonia A, Cornu JN, et al. Early
repeated ureteroscopy within 6-8 weeks after a primary endoscopic treatment in

Frontiers in Oncology

10.3389/fonc.2024.1406031

Author contributions

HC: Writing - original draft, Writing - review & editing. TL:
Validation, Writing - review & editing. JX: Formal analysis, Writing
— original draft. JG: Writing - original draft.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study
was funded by Ganzhou Municipal Science and Technology Project
(2022—YB1288).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

patients with upper tract urothelial cell carcinoma: preliminary findings. World ]
urology. (2016) 34:1201-6. doi: 10.1007/s00345-015-1753-7

9. Gao J, Liu J, Liu J, Lin S, Ding D. Survival and risk factors among upper tract
urothelial carcinoma patients after radical nephroureterectomy in Northeast China.
Front Oncol. (2022) 12:1012292. doi: 10.3389/fonc.2022.1012292

10. Tada Y, Yokomizo A, Koga H, Seki N, Kuroiwa K, Tatsugami K, et al.
Transurethral endoscopic treatment of patients with upper tract urothelial
carcinomas using neodymium-YAG and/or holmium-YAG laser ablation. BJU Int.
(2010) 106:362-6. doi: 10.1111/j.1464-410X.2009.09131.x

11. Scotland KB, Kleinmann N, Cason D, Hubbard L, Tanimoto R, Healy KA, et al.
Ureteroscopic management of large >2 cm upper tract urothelial carcinoma: A comprehensive
23-year experience. Urology. (2018) 121:66-73. doi: 10.1016/j.urology.2018.05.042

12. Seisen T, Nison L, Remzi M, Klatte T, Mathieu R, Lucca I, et al. Oncologic
outcomes of kidney sparing surgery versus radical nephroureterectomy for the elective
treatment of clinically organ confined upper tract urothelial carcinoma of the distal
ureter. J urology. (2016) 195:1354-61. doi: 10.1016/j.juro.2015.11.036

13. Browne BM, Stensland KD, Moynihan M]J, Canes D. An analysis of staging and
treatment trends for upper tract urothelial carcinoma in the national cancer database.
Clin Genitourin Cancer. (2018) 16:743-¢50. doi: 10.1016/j.clgc.2018.01.015

14. Villa L, Haddad M, Capitanio U, Somani BK, Cloutier J, Doizi S, et al. Which
patients with upper tract urothelial carcinoma can be safely treated with flexible
ureteroscopy with holmium : YAG laser photoablation? Long-term results from a high
volume institution. J urology. (2018) 199:66-73. doi: 10.1016/j.juro.2017.07.088

15. Zhu X, Song L, Xie D, Peng Z, Guo S, Deng X, et al. Animal experimental study
to test application of intelligent pressure control device in monitoring and control of
renal pelvic pressure during flexible ureteroscopy. Urology. (2016) 91:242.e11-5.
doi: 10.1016/j.urology.2016.02.022

16. Huang J, Xie D, Xiong R, Deng X, Huang C, Fan D, et al. The application of
suctioning flexible ureteroscopy with intelligent pressure control in treating upper

frontiersin.org


https://doi.org/10.1016/j.eururo.2023.03.013
https://doi.org/10.3322/caac.21254
https://doi.org/10.1016/j.ejso.2014.06.007
https://doi.org/10.1016/j.eururo.2016.07.014
https://doi.org/10.1111/j.1464-410X.2012.11199.x
https://doi.org/10.1111/j.1464-410X.2012.11199.x
https://doi.org/10.1007/s00345-020-03118-x
https://doi.org/10.1186/1471-2490-14-97
https://doi.org/10.1007/s00345-015-1753-7
https://doi.org/10.3389/fonc.2022.1012292
https://doi.org/10.1111/j.1464-410X.2009.09131.x
https://doi.org/10.1016/j.urology.2018.05.042
https://doi.org/10.1016/j.juro.2015.11.036
https://doi.org/10.1016/j.clgc.2018.01.015
https://doi.org/10.1016/j.juro.2017.07.088
https://doi.org/10.1016/j.urology.2016.02.022
https://doi.org/10.3389/fonc.2024.1406031
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Chen et al.

urinary tract calculi on patients with a solitary kidney. Urology. (2018) 111:44-7.
doi: 10.1016/j.urology.2017.07.042

17. Petros FG, Li R, Matin SF. Endoscopic approaches to upper tract urothelial
carcinoma. Urologic Clinics North America. (2018) 45:267-86. doi: 10.1016/
j.ucl.2017.12.009

18. Matsuoka K, Lida S, Tomiyasu K, Inoue M, Noda S. Transurethral endoscopic
treatment of upper urinary tract tumors using a holmium:YAG laser. Lasers Surg Med.
(2003) 32:336-40. doi: 10.1002/1sm.10184

19. Grasso M, Fishman AI, Cohen J, Alexander B. Ureteroscopic and extirpative
treatment of upper urinary tract urothelial carcinoma: a 15-year comprehensive review
of 160 consecutive patients. BJU Int. (2012) 110:1618-26. doi: 10.1111/j.1464-
410X.2012.11066.x

Frontiers in Oncology

07

10.3389/fonc.2024.1406031

20. Fajkovic H, Klatte T, Nagele U, Dunzinger M, Zigeuner R, Hiibner W, et al. Results
and outcomes after endoscopic treatment of upper urinary tract carcinoma: the Austrian
experience. World ] urology. (2013) 31:37-44. doi: 10.1007/s00345-012-0948-4

21. Wen J, Ji ZG, Li HZ. Treatment of upper tract urothelial carcinoma with
ureteroscopy and thulium laser: a retrospective single center study. BMC cancer. (2018)
18:196. doi: 10.1186/512885-018-4118-y

22. Musi G, Mistretta FA, Marenghi C, Russo A, Catellani M, Nazzani S, et al. Thulium
laser treatment of upper urinary tract carcinoma: A multi-institutional analysis of surgical
and oncological outcomes. ] Endourol. (2018) 32:257-63. doi: 10.1089/end.2017.0915

23. Pak RW, Moskowitz EJ, Bagley DH. What is the cost of maintaining a kidney in
upper-tract transitional-cell carcinoma? An objective analysis of cost and survival. ]
Endourol. (2009) 23:341-6. doi: 10.1089/end.2008.0251

frontiersin.org


https://doi.org/10.1016/j.urology.2017.07.042
https://doi.org/10.1016/j.ucl.2017.12.009
https://doi.org/10.1016/j.ucl.2017.12.009
https://doi.org/10.1002/lsm.10184
https://doi.org/10.1111/j.1464-410X.2012.11066.x
https://doi.org/10.1111/j.1464-410X.2012.11066.x
https://doi.org/10.1007/s00345-012-0948-4
https://doi.org/10.1186/s12885-018-4118-y
https://doi.org/10.1089/end.2017.0915
https://doi.org/10.1089/end.2008.0251
https://doi.org/10.3389/fonc.2024.1406031
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Clinical efficacy analysis of intelligent pressure-controlled ureteroscopy combined with thulium laser in the treatment of isolated upper urinary tract urothelial carcinoma
	1 Introduction
	2 Materials and methods
	2.1 Study population
	2.2 Surgical methods
	2.3 Postoperative management and follow-up

	3 Results
	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


