
INTRODUCTION

Transrectal ultrasound-guided biopsy (TRUS-

Bx) plays an important role in the detection 

of prostate cancer in patients with increased 

prostate-specific antigen (PSA) levels or palpable 

nodule on a digital rectal exam.1,2 However, 

several studies have reported the limitations of 

TRUS-Bx, such as difficult access for cancers 

located anteriorly or at the apex, high rate of 

complications such as infection, and procedural 

difficulty in patients with rectal problems.3-8

Transperineal template mapping biopsy (TTMB) 

overcomes the shortcomings of the conventional 

TRUS-Bx, and can provide access to the entire 

prostate gland regardless of the location of cancer.3 

Moreover, with the perineal approach, the risk 

of infection is lower than that with conventional 

TRUS-Bx, and it can also be performed in patients 

with anal anomalies.4-6,8 However, many studies 

have shown that the incidence of acute urinary 

retention (AUR) after TTMB is higher than that 

following TRUS-Bx.4,6,7

Multiparametric magnetic resonance imaging 

(mpMRI) provides more detailed images of the 

prostate than those provided by standard MRI. 
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Purpose: We investigated the predictive factors for acute urinary retention (AUR) after trans-
perineal template-guided mapping biopsy (TTMB).
Materials and Methods: We retrospectively reviewed the records of 459 patients who had 
undergone TTMB between May 2017 and July 2020. Overall complications after TTMB were 
analyzed and categorized according to the Clavien-Dindo classification. Factors that were likely 
to affect AUR were analyzed using a logistic regression model.
Results: Overall complications after TTMB were observed in 95 of the 459 patients (20.7%), 
of which AUR was the most commonly reported (17.4%, n=80), followed by hematuria (3.1%, 
n=14). Hematuria in one patient was categorized as Clavien-Dindo grade IIIa. All remaining 
complications were Clavien-Dindo grade I. In the multivariate regression model, age ≥65 (odds 
ratio, 2.44; 95% confidence interval [CI], 1.42–4.17; p=0.001), prostate volume ≥30 mL (odds ra-
tio, 3.72; 95% CI, 1.19–11.62; p<0.02), and number of biopsy cores ≥30 (odds ratio, 2.89; 95% CI, 
1.29–6.43; p=0.01) were identified as the predictors for AUR after TTMB.
Conclusions: AUR is the most common complication after TTMB. Age ≥65 years, prostate 
volume ≥30 mL, and number of biopsy cores ≥30 were significant predictors of AUR following 
TTMB.
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mpMRI is expected to overcome the limitations 

of conventional biopsy methods for detecting 

prostate cancer. There are some reports that MRI-

targeted biopsy has similar or better results than 

systemic biopsy. Based on these reports, several 

guidelines recommend mpMRI before prostate 

biopsy.2,3 However, even if there are no suspicious 

lesions on mpMRI, cancers can be detected by 

TTMB.3 Furthermore, when administering focal 

therapy such as high-intensity focused ultrasound, 

the role of TTMB is reportedly essential for the 

confirmation of the target area.9

Despite the importance of TTMB, clinicians 

should be aware of the complications following 

TTMB. Many studies about the complications 

after TTMB have been conducted, and AUR was 

reported as the most common complication after 

TTMB.10-15 Additionally, studies have assessed the 

factors predictive of AUR after TTMB.6,13,16 The 

factors identified include advanced age, large 

prostate volume, greater number of biopsies 

performed, higher severity of lower urinary 

tract symptoms before biopsy, and diabetes.13,16 

However, previous studies were conducted on 

Western populations, and there has been no study 

involving Korean patients.

Asians have a smaller prostate volume than 

Westerners.17 Therefore, we hypothesized that 

the incidence of AUR and risk factors for AUR 

in Asians might be different from those in the 

Western populations. In this study, we investigated 

the complications after TTMB and the risk factors 

for AUR after TTMB in Korean patients.

MATERIALS AND METHODS

1. Ethics Approval

This study was approved by the Institutional 

Review Board of Samsung Medical Center (IRB No. 

2021-01-074), and performed in accordance with 

the principles of the Declaration of Helsinki.

2. Study Population

We retrospectively reviewed 500 consecutive 

patients who underwent TTMB between May 

2017 and July 2020 in a single tertiary center. 

We excluded 41 patients who were not removed 

urinary catheter day after TTMB by clinicians’ 

decision. Finally, 459 patients were selected for 

this study.

The cases were categorized into 3 groups: (1) 

255 cases in whom confirmatory biopsy after 

TRUS-Bx was performed for active surveillance 

(AS); (2) 176 cases with PSA elevation despite 

negative biopsy results on TRUS-Bx; (3) 28 cases 

that were biopsy-naive. Our institute performs 

AS only for very low-risk prostate cancers. TTMB 

was also performed in patients with increasing 

or persistently high PSA levels despite the prior 

negative TRUS-Bx results. TTMB was performed as 

the first biopsy in patients with rectal anomalies 

and in those susceptible to infectious disease.

3. Biopsy Protocol

TTMB was routinely performed under general 

anesthesia and guided by a 5-mm distance biopsy 

trial through a brachytherapy grid template. 

When the prostate volume was <30 mL, 24-core 

biopsy was performed. When the prostate volume 

exceeded 30 mL, 36-core biopsy was performed 

under the “Ginsburg Protocol.” Furthermore, if 

magnetic resonance imaging or ultrasonography 

results revealed suspicious lesions, a target biopsy 

core was added. Prostate biopsy cores were 

analyzed by a urologic pathologist.

Prophylactic IV antibiotics (fluoroquinolones) 

were injected before and one day after TTMB. 

Oral antibiotics were prescribed for 3 days after 

the patients were discharged. A urinary catheter 
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was inserted after the TTMB procedure and was 

removed the day after TTMB. Clean intermittent 

catheterization (CIC) was performed when the 

patients failed to void after removal of the urinary 

catheter. A urinary catheter was reinserted if 

the patients failed to void after CIC. The urinary 

catheter was removed 1–2 days after reinsertion 

and hospitalization. In another case, the urinary 

catheter was removed 1 week later in the out

patient department.

4. Definition of Complications

We defined AUR as the need for reinsertion of 

the urinary catheter within 3 days after TTMB. 

Though retention was occurred after removal of 

urinary catheter, and it resolved by only 1 CIC, we 

did not define this event as AUR. Hematuria as a 

complication was defined as a patient visiting the 

emergency room or outpatient and readmission 

due to hematuria.

5. Statistical Analysis

The following descriptive statistics were used 

for continuous data: mean, standard deviation, 

and 95% confidence interval (CI) or median 

and interquartile range. Predictive factors for 

complications after TTMB were determined using 

a multivariate logistic regression model, and the 

odds ratio (OR) and 95% CI were calculated. We 

chose cutoff values for each variable as mean 

values. Multivariate analyses were performed 

using factors found to be significant on univariate 

analysis. All statistical analyses were performed 

using IBM SPSS Statistics ver. 23.0 (IBM Co., 

Armonk, NY, USA). All p-values below 0.05 (p<0.05) 

were considered statistically significant.

RESULTS

1. Patient Characteristics

The patients’ median (range) age at TTMB was 65 

years (range, 37–82 years). The median PSA was 5.7 

ng/mL (0.03–42.7 ng/mL). The wide variation in PSA 

levels was because some patients were diagnosed 

with prostate cancer after transurethral resection 

of the prostate or Holmium laser enucleation of 

the prostate. Some patients were on 5-alpha-

reductase inhibitor for a long duration, and some 

underwent androgen deprivation therapy before 

TTMB. The median prostate volume was 38 mL 

(12.3–233 mL), and the median PSA density was 0.15 

ng/mL2 (0.00–0.96 ng/mL2). The median number of 

total biopsy cores was 36 (24–40), and the median 

number of target biopsy cores was 2 (1–4). The 

median number of biopsies before TTMB was 1 

(0–6). The indications for TTMB were categorized 

into 3 groups. Biopsy naive patients were 28 (6.1%), 

patients with PSA elevation after negative TRUS-Bx 

was 176 (38.3%) and patients with confirmative Bx 

after TRUS-Bx was 255 (55.6%) (Table 1).

2. Complications After TTMB

Complications occurred in 95 patients (20.7%). 

AUR occurred in 81 patients (17.7%), and 14 

patients (3.1%) had hematuria. Clavian-Dindo grade 

IIIa complications occurred in only 1 patient with 

hematuria. The remaining 94 patients had Clavian-

Dindo grade I complications (Table 2).

The patient with Clavian-Dindo grade IIIa 

complication had severe hematuria. Hence, the 

patient was not discharged, and the hemoglobin 

level decreased from 10.5 to 5.8 g/dL. Computed 

tomography angiography was performed, and 

contrast leakage was observed in the inferior vesical 

artery. The hematuria improved after immediate 

embolization.
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3. Predictors of AUR After TTMB

Logistic regression univariate analysis showed 

that age ≥65 years (OR, 2.44; 95% CI, 1.46–4.07; 

p=0.001), PSA level ≥7 ng/mL (OR, 1.98; 95% CI, 

1.21–3.21; p=0.006), prostate volume ≥30 mL (OR, 

8.44; 95% CI, 3.34–21.38; p<0.001), and number of 

biopsy cores ≥30 (OR, 6.26; 95% CI, 3.28–11.93; 

p<0.001) were significant predictors associated 

with AUR following TTMB. On multivariate 

analysis, age ≥65 years (OR, 2.44; 95% CI, 1.42–
4.17; p=0.001), prostate volume ≥30 mL (OR, 

3.72; 95% CI, 1.19–11.62; p<0.02), and total biopsy 

cores ≥30 (OR, 2.89; 95% CI, 1.29–6.43; p=0.01) 

were significant predictors associated with AUR 

following TTMB (Table 3).

DISCUSSION

TRUS-Bx has played an important role in the 

detection of prostate cancer.1 However, there 

is a risk of infection after TRUS-Bx due to the 

anal approach, and infection after TRUS-Bx can 

progress to sepsis.3-8 TTMB can reduce the risk 

of urosepsis due to urinary tract infection (UTI), 

which is advantageous compared to TRUS-Bx, 

especially considering an increase in the number 

of antibiotic-resistant strains.18 In a study by 

Huang et al.,5 12% of the patients who underwent 

TRUS-Bx, developed UTI while the incidence was 

2.2% in the TTMB group. The incidence of sepsis 

was 6.4% in the TRUS-Bx group and 0% in the 

TTMB group. In a study by Skouteris et al.,6 UTI 

occurred in 4.2% of the patients who underwent 

TRUS-Bx and in only 0.79% of those who 

underwent TTMB. According to Berry et al.,4 the 

TTMB group had a lower rate of hospitalization 

due to sepsis at 1.0% and compared to 1.4% in the 

TRUS-Bx group. However, TTMB also has some 

limitations. Several studies have reported that 

TTMB has a higher rate of AUR than TRUS-Bx. 

According to Skouteris et al.,6 AUR did not occur 

in patients who underwent TRUS-Bx, but was seen 

in 7.9% of those who underwent TTMB.

In our study, a total of 459 patients who underwent 

TTMB were examined for post-TTMB complications. 

In terms of overall complications, our study showed 

that 95 of the 459 patients (20.7%) experienced 

complications. According to Hara et al.,19 23 out of 

Table 2. Complications after transperienal template-guided 
mapping biopsy

Complication Value

Acute urinary retention 81 (17.7)
   Clavian-Dindo grade Ⅰ 81 (17.7)
Hematuria 14 (3.1)
   Clavian-Dindo grade Ⅰ 13 (2.8)
   Clavian-Dindo grade Ⅲa 1 (0.2)
No complications 364 (79.3)

Values are presented as number (%).

Table 1. Patient demographics and characteristics

Variable Value

Age (yr)
   Median (range) 65 (37–82)
   Mean±SD 64.5±7.8
PSA (ng/mL)
   Median (range) 5.7 (0.03–42.7)
   Mean±SD 7.1±5.3
Prostate volume (mL)
   Median (range) 38 (12.3–233)
   Mean±SD 43.0±21.5
PSA density (ng/mL2)
   Median (range) 0.15 (0–0.96)
   Mean±SD 0.18±0.13
No. of biopsy cores
   Median (range) 36 (24–40)
   Mean±SD 31.2±5.9
No. of previous prostate biopsies
   Median (range) 1 (0–6)
   Mean±SD 1.1±0.6
Additional target biopsy core
   Yes, n (%) 131 (28.5)
      No. of target biopsy cores
      Median (range) 2 (1–4)
      Mean±SD 2.1±0.6
   No, n (%) 328 (71.5)
TTMB indications
   Initial TTMB, n (%) 28 (6.1)
   Previous negative TRUS-Bx, n (%) 176 (38.4)
   Confirmative biopsy after TRUS-Bx, n (%) 255 (55.6)

SD: Standard deviation, PSA: prostate-specific antigen, TTMB: 
transperineal template-guided mapping biopsy, TRUS-Bx: Transrectal 
ultrasound-guided biopsy.
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126 patients (18.3%) had post-TTMB complications. 

According to Takenaka et al.,20 19 out of 100 

patients (19%) who underwent TTMB biopsy had 

complications. According to Tsivian et al.,11 16 out of 

84 patients (19%) had complications after TTMB. Our 

study showed a similar overall rate of complications 

as that reported in several studies.

AUR was the most common complication and 

was seen in 81 patients (17.7%) in our study. 

According to Kum et al.,16 31 of the 243 patients 

(12.8%) developed urinary retention. In a study by 

Buskirk et al.,13 11.5% of the patients developed 

AUR within 48 hours of the biopsy. According 

to Miah et al.,15 among a total of 249 patients 

who underwent TTMB, 24% experienced AUR. 

According to Skouteris et al.,6 7.9% of the total 379 

patients, had post-TTMB AUR. Our study showed 

a somewhat higher rate of AUR than that reported 

in the aforementioned studies.

Hematuria was the second most common com

plication in our study. Hematuria was identified 

in 14 patients (3.1%). In the previous studies, 

complications other than AUR have also been 

reported. According to Wang et al.,21 5 out of 60 

patients (8.3%) had severe hematuria. According 

to Tsivian et al.,11 prostatitis was 4%. According to 

Pepe et al.,10 total of 3,000 patients were separated 

to 12,18,24 cores biopsy group, hematuria was 

found to be 8.1%, 9.7%, and 10.4%, respectively. 

Our study showed a relatively lower rate of 

complications except for AUR; however, Clavien-

Dindo grade IIIa hematuria required intervention 

occurred in one patient.

In our study, age ≥65 years, prostate volume ≥

30 mL and total biopsy cores ≥30 were identified as 

factors that had a statistically significant effect on 

AUR. The OR of age ≥65 years was 2.44 (95% CI, 

1.42–4.17; p=0.001), for prostate volume ≥30 mL it 

was 3.72 (95% CI, 1.19–11.62; p<0.01), and it was 2.89 

(95% CI, 1.29–6.43; p=0.01) for total biopsy cores ≥

30. According to Buskirk et al.,13 only the biopsy 

core numbers showed a statistically significant 

difference in multivariate analysis about urinary 

retention (p=0.003). According to Kum et al.,16 there 

was a statistically significant difference in age 

between the urinary retention and nonretention 

groups (mean, 68.7 vs. 65.8 years, p=0.034). The 

prostate volume also showed a statistically signi

ficant difference between the urinary retention 

and nonretention groups (mean, 75.4 vs. 57.2, 

p=0.0016). Biopsy core also had a statistically 

significant difference between the urinary reten

tion group and non retention group. (median, 35 

biopsies vs. 32 biopsies, p=0.045). According to 

Table 3. Logistical regression model to identify predictive factors for AUR after transperienal template-guided mapping biopsy

Variable
Univariable analysis Multivariable analysis

OR (95% CI) p-value OR (95% CI) p-value

Age (yr)
   <65 Reference Reference
   ≥65 2.44 (1.46–4.07) 0.001 2.44 (1.42–4.17)   0.001
PSA (ng/mL)
   <7 Reference Reference
   ≥7 1.98 (1.21–3.21) 0.006 1.44 (0.86–2.42)   0.166
PSA density (ng/mL2) 0.9 (0.14–6.03) 0.916
Prostate volume (mL)
   <30 Reference Reference
   ≥30 8.44 (3.34–21.38) <0.001 3.72 (1.19–11.62)   0.024
No. of biopsy cores
   <30 Reference Reference
   ≥30 6.26 (3.28–11.93) <0.001 2.89 (1.29–6.43) 0.01

AUR: acute urinary retention, OR: odds ratio, CI: confidence interval, PSA: prostate-specific antigen.
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Skouteris et al.,6 results of the linear regression 

analysis about AUR factor showed statistically 

significant differences in age and prostate volume. 

Patients with prostate volume greater than 42 mL 

(median size) showed higher retention incidence 

for men with smaller prostates (13.4% vs. 2.7%; OR, 

5.7; 95% CI, 2.1–15.1). Compared to cutoff value 

of prostate volume in this study (30 mL), other 

studies showed larger cutoff value of prostate 

volume. This result might be caused by smaller 

prostate volume in Korean population compared 

with Westerners.

There are some limitations to our study. First, 

this was a retrospective study with a relatively small 

sample size of 459 patients. Second, selection bias 

cannot be ruled out in a study conducted in a 

single tertiary center. Third, there is a possibility 

that the procedure was less consistent because 

TTMB was performed by several surgeons. Another 

study reported that a high International Prostate 

Symptom Score (IPSS) result before TTMB was a 

risk factor for AUR; however, we did not check 

the IPSS result before the procedure.7 Finally, 

according to the Ginsberg protocol, 24 biopsy 

cores were allocated if the prostate volume was 

less than 30 mL, and 36 cores were allocated for 

prostate volumes larger than 30 mL, which does 

not fully reflect the diversity of the volume state.

Despite these limitations, to the best of our 

knowledge, our study is the first to investigate 

the risk factors for AUR after TTMB in a Korean 

population. Compared to foreign data, our study 

showed that there was no significant difference 

in risk factors of AUR, but there were differences 

in specific values on risk factors. That might be 

caused by difference of prostate size between 

Westerners and Korean. Through these results, this 

study can serve as a reference for physicians to 

reduce the risk of AUR after TTMB in the Korean 

population.

CONCLUSIONS

AUR is the most common complication after 

TTMB. Age ≥65 years, prostate volume ≥30 mL, 

and number of biopsy cores ≥30 were significant 

predictors of AUR following TTMB. Our results 

provide valuable information that may help 

clinicians to reduce the risk of complications 

following TTMB.
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