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Background: To illustrate the transperitoneal laparoscopic unroofing (TLU) and compare the efficacy and safety of TLU to
fenestration under seminal vesiculoscopy (FUSV) in treating symptomatic seminal vesicle cyst (SVC).
Methods: We retrospectively reviewed all patients with symptomatic SVC who underwent TLU or FUSV between 2008 and 2020 at
3 institutions in Hunan. The two groups were evaluated with reference to radiological failure-free survival (R-FFS), fertility outcome,
symptoms, and complications at a median 33.5-month follow-up.
Results: Of the 98 males, 58 (59.2%) received TLU, and 40 (40.8%) underwent FUSV. Baseline characteristics were comparable.
Semen analysis, prostatitis-like symptoms, and the maximum diameter of cyst were partially improved after both surgeries at
12-month follow-up. The TLU groups suggested a higher incidence rate of fertility for SVC patients with comorbid infertility
compared with the FUSV group (82.4% vs 70.3%, p = 0.041), as well as better R-FFS of cysts at five-year follow-up (Log rank test,
p = 0.021). In addition, the number of patients with NIH-CPSI (National Institutes of Health Chronic Prostatitis Symptom Index)
scores higher than 15 decreased more significantly after TLU (p = 0.004). Except for hematospermia within 3 months, no significant
difference in adverse events was observed in the two groups during the long-term follow-up.
Conclusion: TLU was superior for patients with large and symptomatic SVC to FUSV, with more relieved symptoms, better R-FFS
of cysts and fertility outcomes.
Registration Number of Clinical Trial: ChiCTR2100053850 in Chinese Clinical Trial Registry Platform (ChiCTR).
Keywords: seminal vesicle cyst, laparoscopic unroofing, seminal vesiculoscopy, radiological failure-free survival, male infertility

Introduction
Seminal vesicle cyst (SVC) is a rare disease in andrology, and the incidence of which is reported to be around 0.005% in
males.1 The clinical symptoms mainly include pain and lower urinary tract symptoms (LUTS) as well as other prostatitis-
like symptoms.2 In addition, diminished volume ejaculate, hematospermia, epididymitis and infertility appear frequently
along with SVC due to obstruction caused by compression of cysts.2,3 Watchful waiting and conservative therapy are not
considered appropriate for large and symptomatic SVC.3,4 Transurethral/transrectal aspiration were thought to just
alleviate symptoms or be used for diagnosis only with a less than 30% successrate.5–8 These patients thus may benefit
from open surgery and sporadic cases were reported with nearly 100% cure rates in short-term follow-up.2,7 Besides,
invasive surgeries remain the optimal choice for SVC patients with ipsilateral renal agenesis, especially for some of those
requiring nephrectomy.2 However, the extensive trauma and surgery-related complications warrant safer and more
effective alternatives. Recently, some minimally invasive approaches including robot-assisted/laparoscopic unroofing
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or excision as well as fenestration under seminal vesiculoscopy have been reported effective for SVC or cysts from other
mesonephric duct derivates.8–10 Nevertheless, limited studies described the outcomes of minimally invasive interventions
due to its relatively low incidence.3,11 Here we provide a comparative analysis between TLU and FUSV regarding the
functional and fertility outcomes as well as safety profiles.

Materials and Methods
Patients
Between 2008 to 2020, we retrospectively included 115 patients from 3 centers in China who underwent TLU and FUSV
for SVC. Figure 1 shows the inclusion and exclusion criteria in the study. In total, 98 patients were identified for analysis
eventually, of whom 58 underwent TLU while 40 received FUSV. Detailed medical history and physical examination
were recorded in all patients, especially the family history and digital rectal examination (DRE). The fertility status was
identified, and preoperative magnetic resonance imaging (MRI) was applied for evaluation to the urogenital system as
well as computed tomography if indicated. All the semen analyses were under the guidance of WHO Laboratory Manual
for the Examination and Processing of Human Semen (5th edn). Furthermore, prostatitis-like symptoms were quantita-
tively assessed using National Institutes of Health Chronic Prostatitis Symptom Index (NIH-CPSI) before and after
surgery. Preoperative cystourethroscopy was conducted if hematuria/hematospermia induced by non-SVC disease was
suspected. Besides, preoperative transurethral biopsy or ultrasound-guided transrectal needle biopsies were performed if
radiologic findings indicated malignant cysts. Most patients presented no response to conservative therapy including
anticholinergic medication, non-steroidal anti-inflammatory drugs, and pelvic floor therapy.

Figure 1 Patient selection flow chart. *Patients may have had more than one reason for exclusion.
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Interventions
Three senior chief surgeons conducted the two procedures under general anesthesia as we previously reported.12 Before
TLU, patients were placed in a lithotomy position for cystoscopy. A 5 Fr ureteral catheter was placed into ipsilateral
ureter to avoid iatrogenic injury for patients without ureteral ectopia. After the patient was changed into supine position,
pneumoperitoneum is achieved at 12 mmHg through Veress needle which was introduced via an infraumbilical incision.
A 12-mm trocar for a 30-degree lens replaced the Veress needle. Then, the patient position was transferred to
Trendelenburg position. A 5 mm and a 12 mm trocar were punctured in 1 cm below the camera port at the left or
right mid clavicular line, and a 5 mm port used for assistance. Next, retrovesical peritoneal reflection was incised and the
ipsilateral vas deferens duct was identified, which was used as a guidance to SV. The dissection of SVC was carried out
as far as possible down to its base to ensure better exposure. The cyst was then punctured and cystic fluid was thoroughly
aspirated. Finally, the cystic wall was excised close to base of SVC using an ultrasound knife and the resection margins
was electrocoagulated to achieve more reliable hemostasis. Caution was taken to preserve the neurovascular bundle and
avoid injury to rectum or ureter. A pelvic drainage tube was placed for 24–48 hours after surgery, and the Foley catheter
was removed within 1 day.

Before FUSV, patients were placed in a lithotomy position for evaluation to lower urinary tract under 6.0 Fr pediatric
ureteroscope. Having identified the verumontanum and utricular lumen, the ureteroscope was inserted through the
opening under the guidance of a 3.0 Fr ureteral catheter. Generally, the opening of the ejaculatory duct was then easily
identified but some patients required punctuation through a thin membrane using a ureteral catheter to establish the tunnel
from utricle lumen to SV. If an obstruction of ejaculatory duct was observed, part of the verumontanum was resected for
subsequent procedures. The cavity was examined for cyst, calculi, floccules, and blood clots. Then, fenestration was
carried out with a holmium laser and the cavity was irrigated with antibiotic saline. After adequate hemostasis, a 22 Fr
Foley catheter was indwelled and removed within 48–72 hours.

Follow-Up and Outcomes
All patients were re-checked for semen analyses as well as symptoms, and cysts were monitored using CT (or MRI if
necessary) at 12-month follow-up. A radiographic evaluation was modified according to the criteria established by Yoder and
Wolf. Postoperative radiographic success was defined as no recurrence of cyst after complete resection, and partial success as
no more than 5 mm increase in maximum diameter of remnant cyst compared with the first postoperative examination to cyst
within 30 days. Thus, all other cases were regarded as radiological failures. Besides, a maximum diameter of regrown cyst
which was bigger than half of the preoperative diameter was still considered a failure. The primary outcomes were fertility
outcomes and radiological failure-free survival (R-FFS) during a median 33.5-month follow-up.

Statistical Analysis
Statistical analyses were processed by SPSS, version 22.0 (SPSS Inc., IBM Corp, USA). Categorical characteristics were
analyzed by Pearson’s Chi-squared or Fisher’s exact tests as appropriate. Continuous variables were compared with
Mann–Whitney U-tests. Kaplan–Meier curves of RFS and cumulative incidence of fertility were compared using the
standard Log rank test. A value of p <0.05 was considered statistically significant (two-tailed).

Results
Patient Characteristics
Among 98 male patients with symptomatic SVC (Figure 2A), the median age was 30.0 years (interquartile range [IQR]:
25.0 to 37.3), and 40 (40.8%) underwent FUSV while 58 (59.2%) received TLU (Table 1). 31 (31.6%) of all patients
were still combined with unilateral renal agenesis although 8 patients were excluded due to surgical removal of the
ipsilateral kidney without function. 68 (69.4%) and 39 (39.8%) patients failed conservative therapy and transrectal
ultrasound-guided aspiration, respectively. There were no significant differences in preoperative semen analysis between
the two groups. However, the FUSV group showed shorter operative time and hospital stay than the TLU group (p <
0.001).
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Efficacy
Both groups demonstrated a significant decrease in the maximum diameter of cysts as well as the NIH-CPSI score at 12-
month follow-up (Table 2, Figure 2B). 34 (58.6%) and 22 (37.9%) patients who underwent TLU respectively achieved
radiographic success and partial success in comparison with 14 (35.0%) and 17 (42.5%) of patients after FUSVat month 12
(p=0.025, and p = 0.679, respectively) (Table 2). Alleviation in prostatitis-like symptoms was observed in 32, i.e. more than
half of patients (55.2%) after TLU while only 10 (25%) patients remained responsive to FUSV 12 months after surgery. No
significant improvements in sperm concentration and progressive motility were observed, whereas the seminal fructose
showed a remarkable increase from baseline, especially in the TLU group (88.9 vs 65.0 μmol/ejaculate, p < 0.001,
respectively). Besides, only 3 (5.2%) patients exhibited seminal fructose less than 13 μmol/ejaculate after TLU, compared
with 10 (25.0%) patients in the FUSV group. Although no statistical significance in progressive motility of sperm was shown
in the two groups, there were still significantly fewer patients who were identified as having asthenozoospermia after TLU
than FUSV, considering the comparable preoperative asthenozoospermia (6.9% vs 25.0%, p = 0.026, respectively).

During the median 33.5-month follow-up (IQR: 22.8–44.3), patients in the FLU group had better 5-year R-FFS than
the FUSV group (Log rank test, p = 0.021) (Figure 2C). The 2-year and 5-year R-FFS rate was 89.3% and 61.5%, 42.0%

Figure 2 (A) The radiological image of large and symptomatic seminal vesicle cyst (red arrow). (B) Comparison of maximum diameter of cyst, NIH-CPSI score, and semen
analysis at 12-month follow-up in patients who underwent TLU and FUSV. Compared with the FUSV group, *, p < 0.05; ***, p < 0.001; ****, p < 0.0001. (C) The Kaplan–
Meier curve for R-FFS, and (D) the cumulative incidence of fertility in infertile patients after two procedures (Log rank test, p = 0.021, 0.041, respectively).
Abbreviations: NIH-CPSI, National Institutes of Health Chronic Prostatitis Symptom Index; TLU, transperitoneal laparoscopic unroofing; FUSV, fenestration under seminal
vesiculoscopy; R-FFS, radiological failure-free survival.
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Table 1 Baseline Characteristics and Perioperative Outcomes for TLU versus FUSV

Characteristics FUSV (n = 40) TLU (n = 58) p value

No. Pts (%)/ Median (IQR) No. Pts (%)/ Median (IQR)

Mean (± SD) Mean (± SD)

Age (yr) 30.8 (8.3) 29.0 (24.0–36.0) 31.7 (7.7) 31.0 (25.8–38.3) 0.604

Infertility 13 (32.5) 17 (29.3) 0.629

Positive DRE 28 (70.0) 40 (69.0) 0.913

Unilateral renal agenesis 13 (32.5) 18 (31.0) 0.878

Failure of conservative therapy 29 (72.5) 39 (67.2) 0.579

Failure of transrectal ultrasound-guided aspiration 14 (35.0) 25 (43.1) 0.421

Preoperative hemospermia 11 (27.5) 12 (20.7) 0.293

Preoperative oligozoospermia 5 (12.5) 9 (15.5) 0.455

Preoperative asthenozoospermia 14 (35.0) 16 (27.6) 0.287

Preoperative seminal fructose < 13 μmol/ejaculate 11 (27.5) 16 (27.6) 0.590

Operative time (min) 65.8 (12.7) 65.0 (60.0–75.0) 121.2 (18.7) 120.0 (103.8–130.0) < 0.001

Hospital stay (d) 1.7 (0.6) 2.0 (1.0–2.0) 4.4 (1.7) 4.0 (3.0–5.0) < 0.001

Follow-up time (mo) 31.4 (16.7) 33.0 (18.5–44.0) 36.2 (15.0) 34.5 (25.8–45.0) 0.142

Abbreviations: TLU, transperitoneal laparoscopic unroofing; FUSV, fenestration under seminal vesiculoscopy; DRE, digital rectal examination.

Table 2 Comparison of Functional Outcomes at 12-Month Follow-Up Between TLU and FUSV

Variable/time point FUSV TLU p value

No. Pts (%)/ Median (IQR) No. Pts (%)/ Median (IQR)

Mean (± SD) Mean (± SD)

Maximum diameter of cyst (mm)

Baseline 45.3 (8.1) 44.0 (40.0–48.5) 46.8 (8.1) 45.5 (40.0–54.0) 0.366

12 mo 11.2 (9.9) 12 (0–19.5) 3.4 (4.4) 0 (0–5.8) < 0.001

Difference −34.1 (12.2) −34 (−43.5 - −23.75) −43.3 (9.1) −41 (−50 - −37.75) < 0.001

Radiographic success 14 (35.0) 34 (58.6) 0.025

Radiographic partial success 17 (42.5) 22 (37.9) 0.679

Radiographic failure 10 (25.0) 2 (3.4) 0.003

NIH-CPSI

Baseline 25.5 (5.5) 25.0 (21.0–28.5) 24.8 (5.7) 24.0 (21.0–27.5) 0.568

12 mo 17.4 (5.1) 16.5 (13.5–20.8) 12.5 (5.5) 13.0 (9.0–15.3) < 0.001

Difference −8.1 (7.9) −5.5 (−13.3 - −2.0) −12.2 (5.7) −11.0 (−16.0 - −9.0) 0.004

Postoperative NIH-CPSI > 15 30 (75.0) 26 (44.8) 0.004

(Continued)
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and 33.1% for TLU and FUSV, respectively. Among 30 patients who were preoperatively diagnosed with infertility,
patients after TLU showed a higher incidence rate of fertility against the FUSV group (Log rank test, p = 0.041)
(Figure 2D).

Adverse Events
By the follow-up, 25 (25.5%) of all patients encountered adverse events which were classified by the Clavien-Dindo scale
(Table 3). Except that recurrent/persistent hematospermia occurred in 8 (20.0%) patients within the first 3 months after FUSV
compared with 1 (1.7%) patient after TLU, the incidence rates of all other complications showed no differences.

Discussion
Seminal vesicle cyst can be congenital or acquired, and the former is usually accompanied by unilateral renal
agenesis (Zinner syndrome) and heterotopic vas deferens.13 These urinary and reproductive malformations generally
arise from an abnormality of the mesonephric duct.14 Symeonidis et al emphasized that physicians should consider
Zinner syndrome when a solitary kidney was observed in patients with SVCs.15 Besides, a detailed radiologic
evaluation of the genitourinary system, including CT and MRI, is warranted in the presence of kidney anomalies.
They also stated that Zinner syndrome could be incidentally detected during a radiologic workup and warrants further
awareness. Both urologists and radiologists should maintain a high index of suspicion even when incidentally
detected, thus advocating the need for long-term follow-up and the potential subsequent therapy in case of clinical

Table 2 (Continued).

Variable/time point FUSV TLU p value

No. Pts (%)/ Median (IQR) No. Pts (%)/ Median (IQR)

Mean (± SD) Mean (± SD)

Sperm concentration (106/mL)

Baseline 65.5 (46.1) 59.0 (27.8–97.8) 60.8 (41.4) 55.2 (29.2–84.7) 0.594

12 mo 58.0 (28.7) 55.1 (34.0–75.4) 67.3 (29.1) 62.0 (45.0–90.5) 0.121

Difference −7.6 (48.8) −2.1 (−31.1–14.6) 6.5 (39.2) 4.0 (−11.9–37.7) 0.118

Postoperative oligozoospermia 1 (2.5) 2 (3.4) 0.638

Progressive motility (PR, %)

Baseline 44.3 (22.4) 44.5 (22.3–59.0) 51.1 (21.1) 54.5 (29.8–69.3) 0.128

12 mo 48.6 (19.3) 49.0 (37.3–62.0) 56.0 (19.3) 56.5 (39.5–72.0) 0.066

Difference 4.4 (20.2) 3.0 (−7.0–17.0) 4.9 (25.6) 2.0 (−9.0–18.5) 0.912

Postoperative asthenozoospermia 10 (25.0) 4 (6.9) 0.014

Seminal fructose (μmol/ejaculate)

Baseline 53.8 (39.4) 56.1 (10.0–81.4) 58.6 (41.2) 65.0 (10.5–95.4) 0.578

12 mo 66.4 (37.7) 70.2 (35.8–96.2) 85.5 (31.3) 88.9 (67.1–106.8) 0.015

Difference 12.6 (14.1) 10.3 (1.7–23.0) 26.9 (29.7) 21.1 (9.9–43.9) 0.003

Postoperative seminal fructose < 13 μmol/
ejaculate

8 (20.0) 3 (5.2) 0.026

Abbreviations: TLU, transperitoneal laparoscopic unroofing; FUSV, fenestration under seminal vesiculoscopy; NIH-CPSI, National Institutes of Health Chronic Prostatitis
Symptom Index.
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deterioration and infertility. Also, it can be acquired due to inflammation, ejaculation obstructions, stones in the male
reproductive system, and prostate surgeries.16 Asymptomatic SVC generally achieved good clinical results by
watchful waiting and monitoring under transrectal ultrasonography (TRUS).2,15 However, some patients exhibit
prostatitis-like symptoms including pelvic pain as well as LUTS.2,8 As the firstly considered treatment, conservative
therapy includes α1-blockers, muscarinic receptor antagonists, non-steroidal anti-inflammatory drugs, and pelvic floor
therapy for SVC. For patients who have comorbid benign prostate hyperplasia and/or associated infection, 5α-
reductase inhibitors and/or cultural-based antibiotics are needed.2,8,16 Although it presented an only partial response
to symptomatic SVC as reported by Ouden, conservative therapy is still recommended before any invasive interven-
tions, especially for patients with mild to moderate symptoms.2

Surgeries are recommended for patients who failed conservative therapy and aspiration under TRUS guidance in
treating large and symptomatic SVCs. Various procedures have been reported.2,4,8,17 Although the high success rate of
open surgery was observed, the associated and considerable complications including large abdominal incision, rectal and
bladder injuries made minimally invasive alternatives imperative.17,18 After first performed in managing retrovesical
cysts (RV) in the 1990s, transperitoneal laparoscopic unroofing (TLU) or excision was reported with the same acceptable
outcomes as well as fewer associated adverse events in treating SVC.4,5,8,10,16 In addition, transurethral seminal
vesiculoscopy was recently introduced to various seminal diseases such as hematospermia, seminal vesicle stones, or
seminal vesiculitis and achieved reliable and effective results.19 Electrocautery or laser were later used under seminal
vesiculoscopy for fenestration of SVC and also obtained satisfactory efficacy in limited series.11,20,21 Wang et al showed
a symptom relief, reduced size or absence of cyst, and no recurrence within 6-month follow-up in 7 cases after FUSV.11

Our series showed similar outcomes due to a significant NIH-CPSI decrease as well as a relief of obstructive symptoms,
and satisfactory cysts control as the relatively high rate of R-FFS in the TLU and FUSV group.

However, the comparison of these two minimally invasive interventions was rarely reported. It is worth noting that
both the 2-year or 5-year R-FFS in the TLU group was better than the FUSV group, as well as the radiographic
evaluation. The incidence of complete resection after TLU was significantly more than FUSV, according to

Table 3 Postoperative Adverse Events Classified by Clavien-Dindo Scale

No.FUSV (%) No.TLU (%) p value

Clavien-Dindo grade I

Scrotum emphysema 0 5 (8.6) 0.077

Intestinal Obstruction 0 5 (8.6) 0.077

Recurrent/persistent hematospermia 8 (20.0) 1 (1.7) 0.003

Clavien-Dindo grade II

Venous thromboembolism 2 (5.0) 1 (1.7) 0.565

Urinary tract infections 2 (5.0) 0 0.164

Clavien-Dindo grade IIIa

Hematuria 4 (10.0) 1 (1.7) 0.155

Clavien-Dindo grade IIIb

Ureteral injury 1 (2.5) 2 (3.4) 0.638

Rectal injury 1 (2.5) 1 (1.7) 0.789

Ejaculatory duct obstruction 2 (5.0) 0 0.164

Total 12 (30) 13 (22.4) 0.481

Abbreviations: TLU, transperitoneal laparoscopic unroofing; FUSV, fenestration under seminal vesiculoscopy.
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radiographic success rate at 12-month follow-up (58.6% vs 35.0%, p = 0.025, respectively) for SVC, and it is
speculated that the residual cysts wall might increase the risk of postoperative radiographic failure. Ouden et al also
showed a 25% failure rate of patients undergoing transurethral fenestration in SVC patients, requiring further open
surgeries.2 And yet most of the literatures demonstrated a nearly 100% success rate within a short-term follow-up after
TLU in treating SVC.3,4,16 In our series, none of the 2 patients who failed after TLU required further interventions for
the persistent relieved symptoms, while 5 of 10 cases who failed within 6 months after FUSV received further therapy
including medication, aspiration, and even invasive surgery. The TLU procedure may presumably provide excellent
operation visualization, flexible surgical instruments, and various surgical routes to guarantee complete resection of the
cyst wall, despite the deeply hidden cysts in pelvic cavity. In contrast, it is difficult for the laser fiber to reach the deep
cyst wall under the guided seminal vesiculoscopy, particularly with an acute angle to the cyst opening during the FUSV
procedure. Thus, the remnant cyst wall and its secretory activity may be the reason for recurrence similar to simple
renal cysts.22

Our results indicated the possible superiority of TLU over FUSV in relieving prostatitis-like symptoms were mainly
due to better cysts control. However, the symptoms persisted in more than half of patients at the 12th month after
surgeries. Rare studies evaluated and described the prostatitis-like symptoms of SVC patients, and we speculate that the
cyst-induced pelvic pain and LUTS may not be eliminated due to persistence of the chronic inflammation, pelvic floor
dysfunction, infections, and comorbidities in lower urinary tract. Furthermore, our results revealed more improved
seminal fructose and relieved postoperative asthenozoospermia, and a higher cumulative incidence rate of fertility after
TLU (p = 0.003, p = 0.014, p = 0.041, respectively) despite the comparable sperm concentration in both groups (p =
0.638). Similarly, Benyó et al have claimed a remarkable improvement of total motile sperm count at 18-month follow-up
after TLU, and Valla et al have also reported an infant who had preserved fertility after laparoscopic excision of
a congenital seminal vesicle cyst. These positive outcomes may be attributed to the disappeared obstruction and
compression to SV, just as acceptable fertile outcomes after eliminating obstruction of the seminal pathways at the
level of the prostate gland in treating RV, which were previously reported by Schroeder et al23

In terms of adverse events, no higher risk rate was observed in the TLU group despite the larger incision, longer
operation time as well as hospital stay. Besides, the increased operation time and hospital stay were still acceptable due to
the adequate exposure of pelvic seminal cyst under laparoscopy and indwelled pelvic drainage, which increased the risk
of perioperative infection. The estimated blood loss was too little to be evaluated during FUSV, and the TLU procedure
also reported a relatively low blood loss (ranging from 5–20 mL) because of the minimal invasion of the two surgeries.2,4

No grade IV or V complications were shown in our study. Of note is that ureteral and rectal injuries appeared in both
groups, thus requiring more careful resection and prevention of deep incision and thermal damage even with the guidance
of seminal vesiculoscopy. Besides, complete or adequate exposure of SVC under TLU may be helpful to avoid iatrogenic
injury.

The retrospective nature and relatively small sample size may be the main limitations of the present study. Potential
bias may exist in the semen analysis for the measurement variability despite the consecutive 2 analyses being conducted
for a more precise assessment. A more convincing elucidation of the comparison of TLU and FUSV thus warrants
a larger pool of cases, prospective, and randomized controlled design. However, we provided a relatively larger series
and longer follow-up than recent literature, and the strict definition of parameters as well as systematic analysis in
outcomes also reduced these potential biases.

Conclusions
TLU is superior to FUSV for the higher success rate of cyst control, more relieved prostatitis-like symptoms, and better
infertility outcomes in treating symptomatic SVC after failed conservative therapy. Meanwhile, TLU can be a safe
procedure with acceptable incidence rates of adverse events. In addition, careful patient selection and avoidance of
iatrogenic injury are still required during treatment.
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