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Purpose: Transurethral procedures, including transurethral resection of the prostate (TURP) 
and laser prostatectomy, are often linked to emergency room (ER) visits for postoperative 
bleeding. Although some studies have been conducted, the risk factors associated with these 
ER visits are not completely understood. This retrospective cohort study identified potential 
risk factors associated with ER visits for postoperative bleeding.
Patients and Methods: Preoperative assessment data and operational and postoperational 
parameters recorded at Chang Gung Memorial Hospital, Taiwan between December 2015 
and January 2017 for patients who underwent elective transurethral procedures were ana-
lyzed to identify potential risk factors. The primary endpoint was ER visits for gross 
hematuria within three months following operation, and the secondary endpoint was ER 
visits for blood clot-induced urinary retention (clot retention) within three months following 
operation.
Results: A total of 665 patients who underwent elective transurethral procedures were 
enrolled. The transurethral procedures included monopolar transurethral resection of the 
prostate (M-TURP), bipolar TURP (B-TURP), greenlight photoselective vaporization of 
the prostate (PVP), thulium laser enucleation of the prostate (ThuLEP) and thulium laser 
transurethral vaporesection of the prostate (ThuVARP). Regarding ER visits for clot retention 
within three months, multivariable logistic regression revealed significantly lower rates of 
clot retention in patients who received B-TURP than in those who underwent ThuVARP 
(AOR, 0.18; 95% confidence interval [CI], 0.04–0.82, p = 0.027). Moreover, significantly 
higher clot retention was observed in patients who underwent two or more rounds of manual 
irrigation (AOR, 9.51; 95% CI, 1.66–54.43, p = 0.011).
Conclusion: Multiple manual irrigations shortly after operation can be considered a novel 
predictor of postoperative clot retention-related ER visits. Among the transurethral proce-
dures, ThuVARP was associated with a higher risk of clot retention-related ER visits than 
was B-TURP.
Keywords: transurethral resection of prostate, laser prostatectomy, hematuria, clot retention

Introduction
Prevalence rates of benign prostatic hyperplasia (BPH) in patients with lower 
urinary tract symptoms (LUTS) are 50% to 75% among men over the age of 50 
years and 80% among men over the age of 70 years. Overall incidence rates were 
reported to be 8.5 to 41 cases per 1000 people/year.1 In the past 20 years, the gold 
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standard technique for BPH/LUTS surgical treatment has 
been TURP.2 However, TURP has risks of complications 
such as bleeding.

TURP is undertaken according to one of two methods, 
namely M-TURP and B-TURP. Postoperative hematuria is 
reported in 3.5% to 15.7% of patients who undergo 
M-TURP and 1% who undergo B-TURP. Clot retention 
is reported in 4.9% to 7.2% of patients who undergo 
M-TURP and 2.7% to 7.9% who undergo B-TURP.3–6 

Through the use of laser technology, several therapies 
have been developed that can potentially surpass the effi-
cacy of TURP methods and lead to fewer complications.7 

Studies have reported that PVP,8 ThuLEP,9 and 
ThuVARP10 have lower risks of bleeding than that of 
TURP. Zorn and Liberman introduced the use of a 532- 
nm laser with GL 180-W XPS for performing PVP.11 

ThuLEP was first described by Herrmann et al and con-
sists of creating an incision through the surgical capsule 
with a thulium laser and blunt enucleation of the prostatic 
adenoma into the bladder.12 The ThuVARP method com-
prises resection of the prostatic tissue with a thulium laser 
(similar to TURP).13

The complication of bleeding may be associated with 
Foley catheter changing, manual irrigation, transfusion, 
ER visits, or readmission and may ultimately lead to 
increases in medical costs. In our clinic, despite excellent 
urologist training and thorough patient screening, some 
patients return to the ER with postoperative bleeding. 
Research into the risk factors associated with ER visits 
and bleeding complications is lacking. This study identi-
fied the potential risk factors of ER visits for bleeding after 
transurethral procedures in the treatment of BPH/LUTS.

Materials and Methods
This was a retrospective cohort study of patients who 
underwent elective transurethral procedures for the treat-
ment of BPH/LUTS at a single tertiary center (Chang 
Gung Memorial Hospital, Taiwan). The data were col-
lected between December 30, 2015, and January 4, 2017 
(Ethics Committee approval: 201900001B0C102). 
Patients diagnosed as having genitourinary tract cancer, 
neurogenic LUTS, bladder neck contracture, or urethral 
stricture were excluded from the study. Preoperative 
assessment of age, Charlson Comorbidity Index (CCI) 
score, International Prostate Symptom Score (IPSS), pros-
tate-specific antigen level (PSA), prostate volume, platelet 
count, international normalized ratio (INR), activated par-
tial thromboplastin time (aPTT), length of hospital stay, 

and catheterization time was performed. Prostate volume 
was measured through transrectal ultrasonography 
(TRUS). Medication history, including the use of platelet 
aggregation inhibitors (PAIs), anticoagulants, and 5α- 
reductase inhibitors (5-ARIs), was collected. Operative- 
and postoperative-related parameters, including the 
seniority of the urologist, timing of operation (eg, first 
operation of the day, afternoon operation), weight and 
percentage of resected prostate, the use of Foley traction 
immediately after operation, repeated Foley traction after 
release, and the number of rounds of manual irrigation 
were recorded. The percentage of resected prostate was 
defined as the weight of the resected prostate divided by 
the prostate volume (as measured through TRUS). The 
percentage of resected prostate following PVP was not 
included in the analysis because no specimens were col-
lected. The primary endpoint was defined as an ER visit 
for gross hematuria within three months following opera-
tion. The secondary endpoint was defined as an ER visit 
for urinary retention as a result of a blood clot within three 
months following operation.

Transurethral procedures included ThuVARP, ThuLEP, 
PVP, M-TURP, and B-TURP, and all operations were 
performed by experienced urological physicians. The 
patients on anticoagulants would stop the medication 
three days before surgery and restart before discharge 
from the hospital. Patients on PAIs were instructed to 
cease taking the medication 7 days prior to the operation 
and be resumed before discharge. Empiric antibiotics with 
cefazolin were prescribed if urinary tract infection was 
noted before surgery. Foley traction with balloon compres-
sion was performed on patients with all nonlaser proce-
dures. All patients received continuous postoperative 
irrigation with a 22- or 24-Fr three-way Foley catheter 
for at least 8 h until the urine was sufficiently clear. 
Manual irrigation was arranged if a clot-related obstruc-
tion was noted. The Foley catheters were removed before 
the patients were discharged, and outpatient department 
(OPD) follow-ups were arranged.

Univariate and multivariable analyses were conducted 
through logistic regression. The parameters with p value 
less than 0.1 in univariable analysis were selected in the 
multivariable analysis. Subgroup analysis between meth-
ods was conducted with a chi-squared test. All tests were 
two-tailed, and p < 0.05 was considered statistically sig-
nificant. Data analyses were conducted using SPSS v. 25 
(IBM, Armonk, NY, USA).
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Results
Of the 665 patients who underwent transurethral proce-
dures, the percentage of patients who returned to our ER 
for gross hematuria in the first, second, and third month 
following operation was 5.3%, 5.7%, and 5.9%, respec-
tively. The percentage of patients who returned to our ER 
for clot retention in the first, second, and third month 
following operation was 3.2%, 3.3%, and 3.3%, respec-
tively (Figure 1). Thulium prostatectomy was performed 
on 43.5% of patients, 17.7% received ThuLEP, and 25.7% 
received ThuVARP. Manual irrigation was performed 
more than twice on 1.4% of patients (Table 1).

Regarding ER visits for gross hematuria within three 
months, the odds ratio (OR) was significantly lower for 
PVP than for ThuVARP procedures (0.24; 95% confidence 
interval [CI], 0.07–0.84, p = 0.025). However, multivari-
able logistic regression revealed no significant difference 
in the adjusted odds ratios (AORs; Table 2). In the sub-
group analysis of the different methods, significantly 
higher levels of gross hematuria were noted for 
ThuVARP than for PVP (p = 0.016; Figure 2).

Regarding ER visits for clot retention within three months, 
the OR was significantly lower for B-TURP than for 
ThuVARP procedures (OR, 0.18; 95% CI, 0.04–0.83, p = 
0.028). Additionally, repeated Foley traction after release 
(OR, 10.143; 95% CI, 1.01–101.63, p = 0.049) and two or 
more rounds of manual irrigation (OR, 9.086; 95% CI, 1.77– 
46.53, p = 0.008) were associated with a significantly increased 
risk of clot retention. Multivariable logistic regression revealed 
significantly lower rates of clot retention in patients who under-
went B-TURP than in those who underwent ThuVARP (AOR, 

0.18; 95% CI, 0.04–0.82, p = 0.027) and significantly higher 
rates of clot retention in patients who received two or more 
rounds of manual irrigation (AOR, 9.51; 95% CI, 1.66–54.43, 
p = 0.011; Table 3). In the subgroup analysis of different 
methods, significantly higher rates of clot retention were 
noted in patients who underwent ThuVARP than in those 
who underwent B-TURP (p = 0.014; Figure 3).

No significant differences were noted between both 
end points with respect to age; CCI score; the use of 
antiplatelets, anticoagulants, or 5-ARIs; prostate volume; 
length of hospital stay; timing of operation; percentage of 
resected prostate; or catheterization time.

Table 4 shows the early postoperative complications 
within 30-day. Gross hematuria and urge urinary inconti-
nence found in 208 and 76 patients. All patients recovered 
spontaneously under conservative treatment. Urinary tract 
infection was noted in 201 patients and improved after 
antibiotics and hydration. 50 patients were diagnosed 
with acute urinary retention, who needed catheterization 
either Foley or cystostomy. All of them achieved catheter- 
free status within 3 months follow-up. 21 patients with clot 
retention went to our ER. All of them received Foley 
insertion with manual and continuous irrigation. 6 of 
them received cystoscopy for transurethral coagulation. 
There was no patient suffered from stroke or acute myo-
cardial infarction in our clinical practice.

Discussion
To our knowledge, this is the first study to compare five 
transurethral procedures performed in the treatment of 
BPH/LUTS and investigate postoperative bleeding 
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Figure 1 Trend of ER visits for hematuria and clot retention within six months following operation.
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Table 1 Patient Characteristics

Variables Mean/Number (N=665) SD Range/Percentage

General parameter

Age 71 8 64–76 Year-old

CCI categorized 0 243 36.5%

≥ 1 422 63.5%

IPSS 24 5 21–27

Recurrent BPH/LUTS Yes 71 10.7%

No 594 89.3%

Antiplatelet Yes 93 14.0%

No 572 86.0%

Anticoagulant Yes 17 2.6%

No 648 97.4%

5-ARIs Yes 105 16.7%

No 523 83.3%

Admission with Foley Yes 124 18.7%

No 540 81.3%

PSA 7.18 7 2.73–9.01 ng/mL

Prostate volume 59.66 26 42.41–72.99 gm

Platelet 216.0 60 175–245 1000ul

INR 1.0 0.1 1–1.1

aPTT 28.2 2.3 26.8–29.3

Length of stay 3.5 3.3 3.0–4.0 Days

Operation

Procedures

ThuVARP 171 25.7%

ThuLEP 118 17.7%

PVP 125 18.8%

M-TURP 70 10.6%

B-TURP 181 27.3%

Seniority of urologist 18.0 7 10–20 Years

First OP Yes 234 35.2%

No 431 64.8%

Last OP Yes 117 17.6%

No 548 82.4%

OP started in the afternoon Yes 291 43.8%

No 374 56.2%

Weight of resected prostate 24.89 23 8.4–32.4 gm

Percent of resected prostate 34 2 19–47 %

Foley Traction immediate after OP Yes 430 64.7%

No 235 35.3%

Repeated Foley Traction after release Yes 4 0.6%

No 660 99.4%

Manual irrigation ≧ 2 9 1.4%

< 2 656 98.6%

(Continued)
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Table 1 (Continued). 

Variables Mean/Number (N=665) SD Range/Percentage

Catheterization time 2.6 4.6 1.1–2.0 Days

ER visits for gross hematuria within 3 months Yes 39 5.9%

No 626 94.1%

ER visits for clot retention within 3 months Yes 22 3.3%

No 643 96.7%

Abbreviations: CCI, Charlson Comorbidity Index; IPSS, International Prostate Symptom Score; TURP, transurethral resection of the prostate; 5-ARI, 5α-reductase 
inhibitors; PSA, prostate specific antigen; INR, international normalized ratio; M-TURP, monopolar transurethral resection of the prostate; B-TURP, bipolar transurethral 
resection of the prostate; Green, greenlight photoselective vaporization of the prostate; ThuLEP, thulium laser enucleation of the prostate; ThuVARP, thulium laser 
transurethral vaporesection of the prostate; First OP, first operation of the day; Last OP, last operation of the day.

Table 2 Analysis of Predictors of ER Visits for Gross Hematuria Within Three Months

Univariate Analysis Multi-Variate Analysis

Exp(B) 95% CI for Exp(B) p-value Exp(B) 95% CI for Exp(B) p-value

General parameter

Age 1.00 0.96–1.04 0.926

CCI categorized

CCI = 0 1.00

CCI ≥ 1 0.92 0.47–1.78 0.797

IPSS 1.04 0.97–1.11 0.283

Recurrent BPH/LUTS 0.95 0.33–2.77 0.930

Antiplatelet 0.90 0.34–2.36 0.829

Anticoagulant 1.00 0.13–7.77 0.997

5-ARIs 0.93 0.38–2.28 0.874

Admission with Foley 0.95 0.41–2.21 0.905

PSA 1.00 0.95–1.04 0.875

Prostate volume 1.00 0.99–1.02 0.664

Platelet 1.00 1.00–1.01 0.772

INR 7.21 0.24–215.45 0.255

aPTT 1.05 0.92–1.20 0.436

Length of stay (days) 0.93 0.74–1.16 0.522

Operation

Procedures

ThuVARP 1.00 1.00

ThuLEP 0.61 0.24–1.54 0.294 0.85 0.30–2.43 0.760

PVP 0.24 0.07–0.84 0.025* 0.45 0.19–1.08 0.072

M-TURP 0.84 0.29–2.38 0.736 0.65 0.26–1.63 0.355

B-TURP 0.45 0.19–1.08 0.072 0.30 0.09–1.01 0.051

Seniority of urologist 1.00 0.96–1.05 0.979

First OP 0.54 0.25–1.15 0.108

Last OP 0.84 0.35–2.06 0.709

OP started in the afternoon 1.38 0.72–2.64 0.331

Weight of resected prostate 0.99 0.98–1.01 0.380

Percent of resected prostate 0.89 0.17–4.70 0.891

Foley Traction immediate after OP 1.25 0.62–2.51 0.539

Repeated Foley Traction after release 5.46 0.55–53.70 0.146

Manual irrigation ≧ 2 4.78 0.96–23.82 0.056 4.09 0.79–21.06 0.092

Catheterization time 1.02 0.96–1.07 0.591

Note: *Correlation is significant at the 0.05 level (two-tailed).
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associated with ER visits. Our study results indicate that 
the need for two or more rounds of manual irrigation 
during the hospital stay is a potential indicator of clot 
retention within 3 months following operation. No pre-
vious study has reported on this topic. A possible explana-
tion for this finding is that the first round of manual 
irrigation may be related to residual blood clots or small 
prostate fragments after the operation instead of active 
bleeding events; thus, a single round of manual irrigation 
is sufficient. However, the need for additional manual 
irrigation may be an indicator of active bleeding and is 
a potential risk factor for postoperative bleeding–related 
ER visits. The results indicate that a second look surgery 
with transurethral procedure to check bleeding is optimal 
treatment rather than manual or continuous irrigation only 
for a patient requiring multiple postoperative manual irri-
gation for blood clots retention.

Notably, the multivariable logistic regression and sub-
group analysis in our study indicated that postoperative 
clot retention–related ER visits occurred more frequently 
among patients who received ThuVARP than among those 
who received B-TURP. This may be attributable to the 
exposure of some uncoagulated microvascular during 
visual resection of prostatic tissue, which may lead to 
further clot retention–related ER visits. The findings of 
a randomized prospective trial conducted in China by 
Xia et al13 and the European Association of Urology 
guidelines on laser technologies10 indicate that ThuVARP 
has shorter catheterization and hospitalization times and 
lower transfusion rates than those of TURP. However, 
a randomized controlled trial conducted in the United 
Kingdom did not corroborate these findings of shorter 

hospital stays and lower rates of postoperative hemorrhage 
among patients undergoing ThuVARP compared with 
among those undergoing TURP, and ThuVARP was 
reported to be inferior in terms of maximum urinary flow 
rate.14 Our results indicate that ThuVARP has a higher 
bleeding risk, which warrants further study.

Early postoperative bleeding is considered to occur 
within one month after surgery.15 In a pilot study of 
TURP by Olapade-Olaopa et al, at the end of the 
first, second, third, and fourth weeks, gross hematuria 
stopped in 47%, 73%, 96%, and 97% of patients, 
respectively.16 However, in a study on the healing 
response of the prostatic urethra following TURP, com-
plete wound sealing and re-epithelialization was not 
observed within the first three months postoperatively.17 

Additionally, a population-based cohort study conducted 
in Canada by Shamout et al reported that 15.4% of patients 
visited the ER with gross hematuria within 90 days after 
TURP.18 In our study, the number of ER visits related to 
gross hematuria stabilized in the third month, and the 
number of patients with clot retention stabilized in 
the second month during six months of postoperative 
follow-up. The incidence of postoperative bleeding– 
related ER visits was lower in the present study than in 
other studies, which may be related to longer hospital stays 
in Taiwan compared with in western countries.

Delayed hematuria following PVP during an average 
follow-up of 33 months was reported by Jackson et al. 
They suggested anticoagulation, larger prostate size and 
longer follow-up were associated with delayed gross 
hematuria. On the other hand, the use of 5-ARI and 
older age were protective factor.19 In our study, we did 
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Figure 2 Incidence of ER visits for hematuria within three months for different methods.
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not see the difference in those parameters between bleed-
ing–related ER visits or not within 3 months. A long-term 
follow-up after five transurethral procedures is needed.

Following TURP, 5-ARI was considered a suitable 
preventor of postoperative bleeding. In a randomized 
controlled study conducted by Ozdal et al, a 4-week 
prescription of finasteride used before TURP reduced 
perioperative bleeding.20 In a prospective, randomized, 
double-blind placebo-controlled trial conducted by 

Bansal and Arora, 4-week administration of 5-ARIs 
prior to the operation was associated with lower rates of 
perioperative bleeding for TURP, indicating that it may 
reduce the risk of perioperative bleeding complications.21 

By contrast, a population-based cohort study indicated 
that the use of 5-ARIs before TURP was not related to 
rates of postoperative blood transfusion, clot retention, or 
subsequent ER visits.22 In our study, 5-ARIs did not 
affect the rate of postoperative bleeding–related ER 

Table 3 Analysis of Predictors of ER Visits for Clot Retention Within Three Months

Univariate Analysis Multi-Variate Analysis

Exp(B) 95% CI for Exp(B) p-value Exp(B) 95% CI for Exp(B) p-value

General parameter

Age 0.98 0.93–1.04 0.529

CCI categorized

CCI = 0 1.00
CCI ≥ 1 0.68 0.29–1.60 0.380

IPSS 0.96 0.88–1.04 0.315
Recurrent BPH/LUTS 0.83 0.19–3.64 0.807

Antiplatelet 0.97 0.28–3.35 0.962

Anticoagulant 1.87 0.24–14.74 0.554
5-ARIs 1.11 0.37–3.35 0.852

Admission with Foley 0.43 0.10–1.85 0.255

PSA 0.97 0.90–1.05 0.493
Prostate volume 1.00 0.99–1.02 0.849

Platelet 1.00 0.99–1.01 0.837

INR 14.91 0.26–844.56 0.190
aPTT 1.10 0.94–1.28 0.249

Length of stay (days) 0.91 0.67–1.25 0.570

Operation

Procedures

ThuVARP 1.00 1.00

ThuLEP 0.71 0.24–2.14 0.546 0.67 0.20–2.24 0.519
PVP 0.26 0.06–1.22 0.087 0.30 0.06–1.41 0.126

M-TURP 0.81 0.21–3.03 0.748 0.83 0.22–3.19 0.792

B-TURP 0.18 0.04–0.83 0.028* 0.18 0.04–0.82 0.027*

Seniority of urologist 1.01 0.95–1.07 0.734

First OP 0.53 0.19–1.46 0.220
Last OP 0.46 0.11–1.99 0.298

OP started in the afternoon 1.07 0.46–2.52 0.871

Weight of resected prostate 0.99 0.97–1.01 0.445
Percent of resected prostate 1.58 0.20–12.68 0.665

Foley Traction immediate after OP 1.18 0.47–2.93 0.726

Repeated Foley Traction after release 10.14 1.01–101.63 0.049* 9.08 0.77–107.75 0.080
Manual irrigation ≧ 2 9.09 1.77–46.53 0.008* 9.51 1.66–54.43 0.011*

Catheterization time 1.03 0.98–1.09 0.262

Note: *Correlation is significant at the 0.05 level (two-tailed).
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visits. It can be reasoned that our study included the 
patients used of 5-ARIs within 4 weeks.

The relationship between PAIs and postoperative 
bleeding was studied by Yee et al, who reported that 
ceasing consumption of PAIs 5 days before operation 
was associated with early postoperative bleeding.23 

However, a European single-center study revealed 
that B-TURPs can be performed under ongoing admin-
istration of PAIs with acetylsalicylic acid and do not 
increase the risk of bleeding complications. However, 
ongoing intake of clopidogrel may increase the risks 
of bleeding complications and need for blood 
transfusions.24 We did not distinguish between acetyl-
salicylic acid and clopidogrel groups in our study. In 
addition, we routinely cease patients’ PAI intake 7 
days before operation. No significant difference in 
rate of postoperative bleeding–related ER visits was 
noted between patients who used PAIs and those who 
did not.

A single-center study proposed that age and comorbid-
ities should be considered indicators of the likelihood of 
postoperative ER visits,25 and a population-based cohort 
study offered similar conclusions.18 However, these stu-
dies assessed patients with ER visits related to all types of 
complications and urgent surgery. In our study, age and 
comorbidities were not determined to be indicators of the 
likelihood of postoperative bleeding–related ER visits fol-
lowing elective transurethral procedures.

Strengths and Limitations
A key strength of our study is that we enrolled all patients 
who underwent elective surgery, with approximately 10% 
repeated surgery, which is reflective of general clinical 
practice. We also compared five transurethral procedures 
in a single center, which potentially reduced the systemic 
bias between centers.
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Figure 3 Incidence of ER visits for clot retention within three months for different methods.

Table 4 Early Postoperative Complications Within 30-Day

Complications The Clavien-Dindo 
Classification Grade

Numbers 
(Percentage)

Gross hematuria (N=208)

Grade I 208(31.8)

Clot retention (N=21)

Grade III 21(3.2)

Urinary tract infection (N=201)

Grade II 201(30.7)

Acute urinary retention (N=50)

Grade III 50(7.6)

Urge urinary incontinence (N=76)

Grade I 76(11.6)

Stroke (N=0)

All grade 0(0)

Acute myocardial infarction (N=0)

All grade 0(0)
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This study had some limitations. First, this was 
a retrospective study with a relatively small sample size. 
Second, urological and cost-effective outcomes were not eval-
uated. A third potential limitation is the diverse experience of 
the surgeons performing the different methods evaluated. 
Further studies with larger sample sizes and a randomized 
controlled design are necessary to confirm our findings.

Conclusion
Multiple manual irrigations shortly after operations can 
be considered a novel predictor for postoperative clot 
retention–related ER visits and is an indicator for 
a second look surgery with transurethral procedure to 
check bleeding. Among the transurethral procedures, 
compared with B-TURP, ThuVARP was associated with 
a higher risk of clot retention–related ER visits.

Ethical Approval
This research was approved by the Chang Gung Medical 
Foundation Institutional Review Board. Informed consent 
was waived due to the retrospective study design. This 
study has been conducted in accordance with the ethical 
principles mentioned in the Declaration of Helsinski 
(2013).
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