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Abstract
Objective: The objective of this study is to assess the effectiveness and safety of ureteroscopic lithotripsy and flexible ureteroscopy
(fURS) for treating patients on anticoagulant (AC) or antiplatelet (AP) medications.
Patients andMethods: The study included 213 patients with urinary stoneswho underwent ureteroscopic lithotripsy or fURSbetween
January 2019 and October 2022 at the Shanghai Municipal Hospital Urology Specialist Alliance. Among these patients, 15 received AC
therapy, 193 received AP therapy, and 5 received both AC and AP therapy. Patients were divided into 3 groups based on the real-world
management of antithrombotic drugs: the continuation group (n = 62), the discontinuation group (n = 91), and the discontinuation and
bridge heparin group (n = 60). Intraoperative and postoperative outcomes were compared among the 3 groups.
Results: Age, sex, body mass index, stone location, stone size, stone side, and residual fragments were not different among the
groups. None of the patients received blood transfusions or had thromboembolic events, emergencies for gross hematuria, significant
bleeding-related complications, or unplanned secondary ureteroscopic surgery. The mean duration of hospital stay of the continuation
group (3.97 days) was significantly lower than that of the discontinuation group (5.99 days) and the discontinuation and bridge heparin
group (5.75 days) (p < 0.001).
Conclusions: Ureteroscopic lithotripsy and fURS can be performed safely and effectively in patients on AC or AP drugs, resulting in
reduced duration of hospital stay.
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1. Introduction

The prevalence of urolithiasis has been increasing in China. The
Chinese Epidemiological Survey of urolithiasis showed that the stan-
dardized prevalence rate in the national population was 6.06%.[1]
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As the use of anticoagulant (AC) and antiplatelet (AP) therapy
increases,[2] Daels et al.[3] reported that 6% of patients with renal
stones who require ureteroscopic lithotripsy (URL) or flexible
ureteroscopy (fURS) take AC or APmedications. Assessing the risk
of perioperative bleeding and thromboembolic events is necessary.
The American Urological Association guidelines state that ureter-
oscopy can be performed without discontinuation of AC or AP
medications.[2,4–7] Although the Chinese Urological Association
guidelines state that the URL is a surgery with a low risk of bleed-
ing, it is unclear whether the medication should be stopped before
the operation.[8,9] However, there are limited current data on pa-
tients undergoing lithotripsy for urolithiasis treated with AC or
AP, and most of the available data are from single-center studies.
According to a recent survey, 20.5% of Chinese urologists be-

lieved that AP drugs can be continued, and 14.7% believed that
AC drugs can be continued before the patient underwent URL
and fURS.[10] In addition, the urologists' experience is the influenc-
ing factor; those who performed more than 100 URL and fURS
surgeries each year are more likely to continue using AC or AP
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drugs.[10] Thus, the safety of lithotripsy in patients who are taking
AC or AP drugs remains controversial. It is unclear whether AC or
AP drugs should be discontinued during the perioperative period.

This multicenter retrospective real-world study in Shanghai
Municipal Hospital Urology Specialist Alliance was conducted
to evaluate the safety and efficacy of URL and fURS in patients
with stones who underwent active AC or AP therapy.
Table 1

Indications for chronic AC and AP therapy.

Indications Total

AC AP

Warfarin Rivaroxaban Aspirin Clopidogrel
Clopidogrel
and aspirin

Atrial fibrillation 16 5 8 2 1 -
Mechanical
prosthetic heart
valve

1 1 - - - -

Deep vein
thrombosis

1 - 1 - - -

Arterial disease 6 - - 2 3 1
Cerebrovascular
accident

26 - - 20 6 -

Coronary artery 114 5 - 71 8 30
2. Methods

2.1. General information
A total of 213 patients with stones who underwent URL or fURS
between January 2019 and October 2022 were identified from
the Shanghai Municipal Hospital Urology Specialist Alliance.
Among them, 40 patients were from Shanghai General Hospital,
58 from Xin Hua Hospital, 28 from Huadong Hospital, 22 from
Ruijin Hospital, 18 from Shanghai Ninth People's Hospital, 15
from Shuguang Hospital, 11 from Changhai Hospital, 11 from
Shanghai Changzheng Hospital, 7 from Shanghai Sixth People's
Hospital, and 3 from Shanghai Tenth People's Hospital (clinical
trial no. ChiCTR2200065923).

All patients underwent computed tomography (CT) before sur-
gery. The size of the stone was determined by measuring the longest
diameter of the stone in the axial dimension from a CT scan, con-
ducted by an experienced endourologist. Patients were divided into
3 groups based on the retrospective management of antithrombotic
drugs: the continuation group (n = 62), the discontinuation group
(n = 91), and the discontinuation and bridge heparin group
(n = 60). The mean stone size was 10.81 ± 4.28 mm in the continu-
ation group, 11.45 ± 4.88 mm in the discontinuation group, and
12.35 ± 5.04 mm in the discontinuation and bridge heparin group.

2.2. Surgical procedures
All ureteroscopic and flexible URL procedures were performed by
experienced urologists. A ureteral access sheath was used during
fURS. A holmium laser was performed using a 200-micron/NA
0.22 laser fiber set at 0.6–1.2 J and a pulse rate of 20–30Hz. Stone
fragments were removed using a nitinol stone basket during fURS.

All patients underwent an abdominal plain film or CT scan
1 month after surgery. Complications within 30 days were re-
corded. Significant bleeding-related complications included (1) ter-
mination of procedure because of poor visibility caused by bleed-
ing, (2) unplanned second flexible ureteroscopic procedure, (3)
emergency department visit for hematuria, (4) readmission for he-
maturia, (5) transfusion because of bleeding, and (6) unplanned re-
turn to the operating room for evaluation of ongoing bleeding and
selective renal artery embolism.

2.3. Statistical analysis
Continuous data were recorded as mean ± standard deviation. The
independent samples analysis of variance test was used to examine
the differences in means among the 3 groups. Categorical variables
were recorded as percentage, and a chi-square test was used to com-
pare the differences. When the distribution of differences deviated
significantly from normality, a Fisher exact test was performed.
disease
Hyperlipidemia or
hypertension

10 - - 2 8 -

Unspecified 44 - - 30 3 11
Total 218* 11 9 127 29 42

AC = anticoagulant; AP = antiplatelet.
*Among 213 patients, 5 received both AC and AP therapy.
3. Results

3.1. General and stone characteristics of the patients
In this study, 213 patients were enrolled, including 62 in the
continuation group, 91 in the discontinuation group, and 60 in
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the discontinuation and bridge heparin group. Indications for AC
therapy included 13 cases of atrial fibrillation, 1 case ofmechanical
prosthetic valves, 1 case of deep vein thrombosis, and 5 cases of
coronary artery disease. Indications for AP therapy included 3
cases of atrial fibrillation, 6 cases of arterial disease, 26 cases of
cerebrovascular accident, 109 cases of coronary artery disease,
10 cases of hyperlipidemia or hypertension, and 44 unspecified
cases (Table 1). Active AC therapy includedwarfarin in 11 patients
(5%) and rivaroxaban in 9 patients (4%). Active AP therapy in-
cluded aspirin in 127 patients (58.4%), clopidogrel in 29 patients
(13.3%), and combined clopidogrel and aspirin in 42 patients
(19.3%) (Table 1). Age, sex, body mass index, stone location,
stone size, and the side where the stone was present were not statis-
tically significant between the groups (Table 2).

3.2. Surgical parameters and postoperative complications of
the patients
All patients in the 3 groups were successfully treated without any
intraoperative complications. The prothrombin time, international
normalized ratio, activated partial thromboplastin time, fibrino-
gen, mean decrease in hemoglobin, and mean creatinine change
were not statistically significant among the 3 groups. The mean
duration of hospital stay of the continuation group (3.97 ± 2.11 d)
was significantly lower than that of the discontinuation group
(5.03 ± 2.91 d) and the discontinuation and bridge heparin group
(5.67 ± 3.00 d). Themean operative time of the continuation group
(44.82 ± 27.81) was significantly lower than that of the discontin-
uation group (58.88 ± 36.35 min) and the discontinuation and
bridge heparin group (56.67 ± 32.91 min) (Table 3).

Perioperative complications were rare in the continuation
group, discontinuation group, and discontinuation and bridge
heparin group. None of the patients received blood transfusions
or had thromboembolic events, emergencies for gross hematuria,
significant bleeding-related complications, or unplanned second-
ary ureteroscopic surgery. Residual fragments larger than 4 mm
were observed in 5 patients in the continuation group, 2 in the
discontinuation group, and 3 in the discontinuation and bridge
heparin group, with no significant differences among the groups
(Table 4).
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Table 2

Patient demographics.

Variables
Continuation
(n = 62)

Discontinuation
(n = 91)

Discontinuation
and bridge
heparin (n = 60) p

Mean age, yr, mean ± SD 67.34 ± 8.77 66.16 ± 8.82 66.75 ± 7.39 0.717
Sex, n (%) 0.189
Female 19 (30.65) 28 (30.77) 11 (18.33)
Male 43 (69.35) 63 (69.23) 49 (81.67)

Body mass index, kg/m2,
mean ± SD

23.70 ± 3.59 24.26 ± 3.56 24.28 ± 2.75 0.662

Stone location, n 0.129
Bladder 1 (1.61) 12 (13.19) 7 (11.67)
Ureter 37 (59.68) 43 (47.25) 29 (48.33)
Kidney 17 (27.42) 31 (34.07) 21 (35.00)
Ureter and kidney 7 (11.29) 5 (5.49) 3 (5.00)

Stone side, n (%) 0.090
Left 37 (60.66) 41 (51.90) 32 (60.38)
Right 24 (39.34) 29 (36.71) 18 (33.96)
Both 0 9 (11.39) 3 (5.66)

Stone size, mm,
mean ± SD

10.88 ± 4.37 12.54 ± 5.41 12.35 ± 4.74 0.105

Table 4

Postoperative complications.

Variables, n
Continuation
(n = 62)

Discontinuation
(n = 91)

Discontinuation and
bridge heparin
(n = 60) p

Required blood
transfusion

0 0 0 /

Thromboembolic 0 0 0 /
Residual fragments
>4 mm

5 2 3 0.240

Emergency for gross
hematuria

0 0 0 /

Significant bleeding-
related complications

0 0 0 /

Unplanned secondary
ureteroscopic surgery

0 0 0 /
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4. Discussion

There are two main findings of the present study. First, continuing
the use of AC or AP drugs during URL and fURS can significantly
reduce the duration of hospital stay and the operative time. The
mean duration of hospital stay of the continuation group
(3.97 ± 2.08 d) was significantly lower than that of the discontinu-
ation group (5.99 ± 3.55 d) and the discontinuation and bridge
heparin group (5.75 ± 3.38 d) (p < 0.001). This could reduce the
preoperative waiting time and simplify the preoperative prepara-
tion process. The other URL and fURS can be performed safely
and effectively in patients with cardiovascular and cerebrovascular
diseases, who are administered active AC or AP therapy. None of
the patients in our study received blood transfusions or had throm-
boembolic events, emergencies for gross hematuria, significant
Table 3

Surgery parameters.

Variables Continuation Discontinuation
Discontinuation and
bridge heparin p

Mean operative
time, min,
mean ± SD

44.82 ± 27.81 58.88 ± 36.35 56.67 ± 32.91 0.030*

Duration of
hospital stay, d,
mean ± SD

3.97 ± 2.08 5.99 ± 3.55 5.75 ± 3.38 0.000**

PT, mean ± SD 11.92 ± 2.90 12.05 ± 1.36 12.10 ± 1.58 0.875
INR, mean ± SD 1.03 ± 0.28 1.01 ± 0.11 1.02 ± 0.14 0.682
APTT, mean ± SD 29.07 ± 4.54 30.55 ± 5.14 30.33 ± 6.70 0.243
FIB, mean ± SD 3.58 ± 1.06 3.51 ± 1.08 3.52 ± 1.42 0.933
Hb drop, g/L,
mean ± SD

2.55 ± 10.29 6.37 ± 7.21 5.67 ± 11.55 0.067

Creatinine change,
μmol/L,
mean ± SD

−2.87 ± 21.95 −0.33 ± 19.58 −3.80 ± 22.65 0.640

APTT = activated partial thromboplastin time; FIB = fibrinogen; Hb = hemoglobin; INR = international
normalized ratio; PT = prothrombin time.
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bleeding-related complications, or unplanned secondary ureter-
oscopic surgery.
At present, it is challenging for urologists to manage patients

with renal stones who are under AC or AP therapy. Hiller et al.[11]

reported that continuous use of AC or AP agents for ureteroscopic
surgery did not increase the incidence of bleeding-related compli-
cations. However, continuous use of AP increased the risk of re-
hospitalization. Daels et al.[3] reported that ureteroscopy for pa-
tients with stones who are on continuous AC or AP medications
increases the risk of bleeding. The overall percentage of complica-
tions after ureteroscopy was 3.5%, with the highest rate (7%) ob-
served among patients on continuous AC. The incidence of bleed-
ing complications in patients receiving continuous AC therapy was
1.1%, compared with 0.4% in patients not receiving AC therapy.
This difference was statistically significant (p < 0.01). However, our
study showed a contradictory result that continuous AC use did not
increase the rate of bleeding complications. On the other hand, there
was a 1% to 2% probability of thrombotic events occurring during
perioperative heparin bridging.[12] Meanwhile, the cost and time of
surgical treatment in patients with AC or AP medications are much
higher than in patients without AC or AP medications.[13] Our study
found that continuous AC therapy could decrease the length of hospi-
tal stay, which may benefit patients.
Our study was a multicenter study indicating a comprehensive

data collection and outputs. Furthermore, few similar studies that
have compared intraoperative and postoperative outcomes in pa-
tients are divided into 3 groups: continuation group, discontinua-
tion group, and discontinuation and bridge heparin group. Ac-
cording to our study, we believe that the continuation of AC or
AP drugs during URL and fURS can still be performed safely and
effectively. This practice can also reduce the preoperative waiting
time and simplify the preoperative preparation process providing
significant benefits to these patients.

Limitations
However, this study has inherent limitations. First, the mean stone
size was 10.81 ± 4.28, 11.45 ± 4.88, and 12.35 ± 5.04mm. Further
comprehensive and multicenter studies are needed to investigate
the safety and effectiveness of URL and fURS in patients undergo-
ing active AP orAC therapy and have large (>15mm) and complex
stones. Second, as the study was conducted in a clinical setting, the
decision to discontinue drugs or bridge certain patients with hepa-
rin depended on the surgeons' preference. Last, because of inade-
quate collection of follow-up data on patients, we are unable to ac-
curately calculate data on the stone-free rate.
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5. Conclusions

Ureteroscopic lithotripsy and fURS can be safely and effectively per-
formed in patients who continue treatment with AC or AP drugs,
which can lead to a reduced duration of the hospital stay.
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