Original paper Urology

Guiding role of seminal tract anatomical study in transurethral
seminal vesiculoscopy

Kun Pang!23, Wen Yang*?, Jianjun Zhang?%’, Longjun Cai*%, Bo Chen?, Zhiguo Zhang?, Lin Hao!, Zhenduo Shi?,
Bo Jiang!, Changjie Ouyang?, Dewei Qué, Deguang Wang?, Conghui Han'?3, Wenda Zhang'

Department of Urology, Xuzhou Central Hospital, Xuzhou Clinical College affiliated to Xuzhou Medical University, Xuzhou, China
2Department of Urology, The Third Affiliated Hospital of Soochow University, Changzhou, China

*Department of Biotechnology, College of Life Sciences, Jiangsu Normal University, Xuzhou, China

‘Department of Renal Disease, Shandong First Medical University, Tai’an, China

*Department of Renal Disease, Affiliated Hospital of Shandong Academy of Medical Sciences, Ji'nan, China

%Department of Urology, Sugian People’s Hospital of Nanjing Drum-Tower Hospital Group, the Affiliated Sugian Hospital of Xuzhou
Medical University, Sugian, China

’Department of Urology, Hospital of Xuzhou Medical University, Sugian, China

8Department of Anatomy, Xuzhou Medical University, Xuzhou, Jiangsu, China

Videosurgery Miniinv 2020; 15 (1): 176-184
DOI: https://doi.org/10.5114/wiitm.2019.86774

Abstract

Introduction: There have been problems with low qualification operator-related complications and failures of trans-
urethral seminal vesiculoscopy (TSV) in China.

Aim: To study the guiding role of seminal tract anatomical study (STAS) in TSV.

Material and methods: We performed STAS to study the structure, morphology, duct trajectory, and anatomical rela-
tionships between the seminal vesicles and the adjacent tissue in pelvic specimens from 12 adult cadavers. Then the
surgical effects and complications of 82 cases of TSV performed by 3 doctors were retrospectively studied to compare
the difference between the two groups of before and after the anatomical study.

Results: The anatomical studies of the 12 adult cadaveric pelvis specimens identified the lengths and widths of
the right- and left-side seminal vesicles and tracts. The TSV can treat lesions located in the distal seminal tract and
vesicle, but proximal lesions cannot be reached, which is an anatomical limitation of this technique. There were sig-
nificant differences in the surgical times and the surgical validity rates between the 2 groups.

Conclusions: Our anatomical study of the seminal tract and seminal vesicles is valuable for guiding TSV in clinical
practice.

Key words: transurethral seminal vesiculoscopy, ejaculatory duct and seminal vesicle diseases, seminal tract ana-
tomical observation, surgical effect, complications.

inal vesicle cyst, and ejaculatory duct stenosis or
obstruction [1]. Seminal tract obstruction may lead

Ejaculatory duct and seminal vesicle diseases to obstructive azoospermia, and affected patients
are common male urological disorders and include  may experience intractable hemospermia, perineal
chronic seminal vesiculitis, spermatic calculus, sem-  discomfort and pain, ejaculation pain, azoospermia,
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or infertility [2]. In the past, the outcome of conser-
vative treatment was poor, and open surgery, lapa-
roscopic or even flexible vesiculovasoscopy surgery
has been performed for common seminal vesicle
diseases [3-8]. For seminal tract and seminal vesicle
diseases in certain locations, there is no appropriate
and effective treatment method [7]. Transurethral
seminal vesiculoscopy (TSV) is an endoscopic tech-
nique that has developed rapidly in recent years. Be-
cause it is a relatively simple procedure and does not
change the normal anatomical structures of seminal
vesicles, this technique is becoming an alternative
for the diagnosis and treatment of seminal vesicle
and seminal tract diseases [9, 10].

However, we have found that there have been
issues with low qualification operator-related com-
plications and failures in China recently. Our de-
partment used TSV to treat 48 patients from Jan-
uary 2013 to July 2016, performed by 3 surgeons.
They were not able to locate the ejaculatory duct
opening in some cases, which led to surgical fail-
ures; in addition, we have identified other compli-
cations, such as epididymitis, urinary tract infection
(UTI), ejaculation abnormality (EA), continuous he-
maturia (CH) and clinical symptoms of rectal inju-
ry [11]. The main reason that the low qualification
operator training system results in errors is an em-
phasis on surgical techniques while neglecting the
anatomy and holistic view of the seminal tract. We
performed a seminal tract anatomical study (STAS),
which included the seminal tract and seminal ves-
icles, studying the structure, morphology, duct tra-
jectory, and anatomical relationships between the
seminal vesicles and the adjacent tissues, in pel-
vic specimens from 12 adult cadavers. Then, we
compared the surgical effects and complications
between after and before STAS performed by the
same 3 surgeons.

Aim
The aim of this research is to study the guiding
role of STAS in TSV.

Material and methods
Ethical standards

The present study was approved by the Ethics
Committee of Xuzhou Central Hospital and the Med-
ical Ethics Committee of Xuzhou Medical University.
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Seminal tract anatomical study

Twelve pelvic specimens were selected from
adult cadavers, and the local structure, morphol-
ogy, duct trajectory, and anatomical relationships
between the seminal vesicles and adjacent tissues
were observed. All specimens were provided by the
Department of Anatomy, Xuzhou Medical University.
The mean age at death was 50.2 +6.4 years (range:
45-56 years). In all cadavers, the causes of death
were not related to prostatic or bladder diseases. No
prostate cancer was found in any of the specimens,
and the normal structures of the seminal vesicles
were not changed.

The entire seminal vesicles and seminal tracts
were obtained. Along the routine approach for TSV,
the seminal colliculus, prostatic utricle, ejaculatory
duct, ejaculatory duct opening, vas deferens ampul-
la, and seminal vesicles were observed individually,
and the length, width, and thickness of the seminal
vesicles were measured using a digital micrometer.
The seminal colliculus area was observed, and the
presence of the prostatic utricle and the length and
depth of the prostatic utricle were observed. The ob-
served structures also included the excretory duct
of each seminal gland, the trajectory of the vas def-
erens, the location of the bilateral ejaculatory duct
openings, and the trajectory of the ejaculatory duct
and its relationship with the prostatic utricle open-
ing. The length and inner diameter of the ejaculatory
duct were measured. F3—F6 ureteral catheters were
inserted into the bilateral ejaculatory ducts, and the
retrograde operation was simulated to observe the
morphology, structure, and trajectory of the seminal
tract and seminal vesicles and their anatomical rela-
tionships with the adjacent tissue.

Surgical procedure of TSV

Before surgery, transrectal ultrasound and/or
magnetic resonance imaging (MRI) were performed
to study the prostate, seminal vesicles, and ejacula-
tory duct. After spinal anesthesia, the patient was
placed in the lithotomy position. Then, 4.5-6.5 Fr
Storz ureteroscopes were inserted gently and slow-
ly into the posterior urethra through the external
urethral orifice to locate the seminal colliculus. Sur-
geons searched the ejaculatory duct openings at the
5 and 7 o’clock points on the bilateral sides of the
prostatic utricle. If necessary, transrectal seminal
vesicle massage was performed, and the overflow
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of milky-white fluid helped to identify the ejacula-
tory duct opening. If the ejaculatory duct opening
could not be found, an F3 ureteral catheter was in-
serted into the prostatic utricle to dilate it slight-
ly, and then the surgeon guided the ureteroscope
into the prostatic utricle. After the device entered
the prostatic utricle cavity, the surgeon identified
the bilateral ejaculatory openings and inserted the
ureteroscope into the seminal vesicle through the
ejaculatory duct opening under the guidance of the
F3 ureteral catheter. If the ejaculatory duct open-
ing was not found, a window was made at the 3-5
o’clock or 7-9 o’clock positions of the bilateral walls
of the prostatic utricle to enter the ejaculatory duct.
If the prostatic utricle could not be detected, the
distal end of the ejaculatory duct was cut open us-
ing a plasma urethral resectoscope.

Transurethral resection of the ejaculatory duct
was performed by resectoscope plasma electric
vaporization. The endoscope was inserted under
direct vision, the seminal colliculus, bladder neck,
and urethral external sphincter were examined, and
both sides of the seminal colliculus were removed
carefully. The bilateral ejaculatory ducts were iden-
tified observing the overflow of milky-white or yel-
lowish-brown fluid. The endoscope was removed,
and TSV was performed. If the ejaculatory duct
opening could not be found after these procedures,
methylene blue was injected into the vas deferens
to identify the ejaculatory duct. The bilateral ampul-
la of the vas deferens and the internal structure of
the seminal vesicle were observed. The presence of
congestion, edema, bleeding, seminal vesicle stones,
blood clots, neoplasm, or other abnormalities was
confirmed by TSV. All the 3 surgeons had performed
over 30 cases of TSV respectively before we collected
the data to exclude the impact of the learning curve.

Effects and complications study of TSV

A respectively study was performed to compare
the effects and complications after and before the
anatomical study. 48 cases of patients who were di-

agnosed with obstructive azoospermia and received
TSV therapy from January 2013 to July 2016 were
enrolled in group A. Then, the surgeons attended the
anatomical study in August 2016. After that, other
34 cases of patients were enrolled in group B from
September 2016 to May 2018.

Baseline information, including age, smoking
history, drinking history and body mass index (BMI),
was collected and determined preoperatively. Com-
parisons of the complications included epididymitis,
UTI, EA, CH and rectal injury, and the surgical param-
eters included surgical time (min), catheter days and
length of hospital stays (day) before and after the
anatomical study.

A total of 82 cases, including 48 patients (group A)
and 34 patients (group B) were enrolled in the retro-
spective study. There were no statistically significant
differences in baseline data between groups A and B
(p > 0.05, Tables | and II).

Statistical analysis

Statistical analyses were performed using SAS
v8.02 software (SAS Institute Inc., Cary, NC, USA).
Continuous data are presented as the mean % SD,
and categorical data are presented as a percentage.
Continuous data between the two groups were com-
pared using Student’s t test. Categorical data were
compared using the y?2 test. If 50% of the cells have
expected counts less than 5, continuity adjustment
x> test will be performed. A p < 0.05 was considered
significant.

Results
Results of the anatomical observation

After the anatomical observation of the seminal
tracts and seminal vesicles of 12 adult pelvic speci-
mens, we found the following:

1) The length of the seminal vesicle was 32.6 +6.3 mm
on the left side and 33.1 £5.2 mm on the right
side; the width was 15.7 +3.3 mm on the left
side and 15.2 +4.5 mm on the right side; and the

Table I. Patient characteristics and preoperative continuous data

Parameter Group A, mean + SD Group B, mean + SD t value P-value
Age [years] 28.0+3.6 27.9+4.4 0.15 0.8837
BMI [kg/m?] 26.3+2.6 26.1+2.7 0.32 0.7510

There were no statistically significant differences in baseline continuous data (all p > 0.05).
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Table Il. Patient baseline data
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Parameter Total, n (%) Group A, n (%) Group B, n (%) P-value

Patient number 82 (100.0) 48 (58.5) 34 (41.5)

Smoking history: - - 0.3915
Yes 31(37.8) 20 (24.4) 11 (13.4) -
No 51(62.2) 28 (34.2) 23 (28.1) -

Drinking history: - - - 0.6569
Yes 22 (26.8) 12 (14.6) 10 (12.2) -
No 60 (73.2) 36 (43.9) 24 (29.3) -

Seminal blood: - - - 0.9736
Yes 36 (43.9) 21(25.6) 15 (18.3) -
No 46 (56.1) 27 (32.9) 19 (23.2) -

There were no statistically significant differences in smoking history, drinking history and seminal blood between the 2 groups (all p > 0.05).

thickness was 7.4 £2.1 mm on the left side and
7.5 £2.8 mm on the right side.

2) The seminal colliculus was identified in most
specimens. The prostatic utricle was observed in
7 of 12 cadavers (58.3%), while only a tiny de-
pression was observed and the prostatic utricle
was not found in the 5 other cases. The mean
size of the prostatic utricle opening was 4.8
+1.4 mm in the 12 cadavers, and the opening
was cave-shaped (Photo 1 A). The prostatic utri-
cle was located between the bilateral ejaculatory
ducts. In addition, the interval tissue between
two bilateral ejaculatory ducts was thin.

3) The angle between the ejaculatory duct and the
midline was 10-15° at the point where the ejac-
ulatory duct entered the prostate gland (Photo
1 B). The needle-like opening of the ejaculatory
duct was found on the seminal colliculus, the
size was 0.1 mm, and it was not observed in
some specimens. The length of the ejaculatory
duct was 14.3 £2.3 mm on the left side and 14.1
+3.7 mm on the right side; the inner diam-
eter was 1.3 0.4 mm on the left side and 1.2
+0.3 mm on the right side. The ejaculatory duct
openings were located at the 5 and 7 o’clock
positions on both sides of the prostatic utricle.
Following the dilatation of the ejaculatory duct
or the seminal vesicle, the ejaculatory duct was
extended accordingly (Photo 1 C).

4) F4-F5 ureteral stents were used in patients with
narrow ejaculatory duct openings and for distort-
ed or thin seminal tracts.
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5) The lower end of the vas deferens became thin
and joined with the duct of the seminal vesicle to
form the ejaculatory duct (Photo 1 D).

6) The seminal vesicle was honeycomb-shaped,
with obvious segmentation in the cross-section,
and there was often a liquid residue inside the
seminal vesicle (Photo 1 F); thus, a full view was
never obtained with TSV.

Retrospective study of TSV

There were no significant differences in the com-
plications between the two groups (all p > 0.05, Tables
Il and V), but the differences in surgical times and
surgical validity rates between the two groups were
statistically significant (p < 0.05, Tables IIl and IV).

Discussion

The seminal tract and seminal vesicles are locat-
ed deep in the body and are hidden. Therefore, tradi-
tional surgical treatments for seminal tract and sem-
inal vesicle diseases are relatively complicated, and
often the outcomes are not ideal. Jarzemski et al.
[5] emphasize that the laparoscopic or robotic tech-
nique is an excellent choice for treating seminal
vesicle diseases. TSV is a newly developed tech-
nique for the diagnosis and treatment of the distal
seminal tract and seminal vesicle diseases [12-14].
During the diagnosis and treatment of obstructive
azoospermia using TSV, local lesions in the semi-
nal tract and seminal vesicles can be observed, and
cysts, stones, and neoplasms in the seminal vesicle
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Photo 1. Results of local anatomical study of the specimens. A — The prostatic utricle opening is located at
the seminal colliculus of the urethra (black arrow). B — The ejaculatory duct enters the prostate gland (black
arrow) and exits from the seminal colliculus. C—The length of the ejaculatory duct is approximately 1.5-3 cm,
and it extends in cases with ejaculatory duct dilation or seminal vesicle dilation. D — Bilateral seminal vesi-
cles and the ampulla of the ductus deferens merge into the ejaculatory duct (black arrow) at the dorsal side
of the prostate. E — After dissection, the seminal vesicle is exposed clearly, joins the ampulla of the ductus
deferens (black arrow), merges into the ejaculatory duct, and has its opening in the seminal colliculus of
the prostatic urethra. F — The seminal vesicle is honeycomb-shaped, with obvious segmentation in the
cross-section
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Table lIl. Surgical parameters

Parameter Group C, mean + SD Group D, mean + SD t value P-value
Catheter days 1.8 +0.7 1.7 0.7 0.50 0.6183
Hospital stays [days] 4.5+0.8 43 +0.8 1.20 0.2325
Surgical time [min] 24.6 +5.4 21.9 5.8 2.19 0.0311*

There were no significant differences in the catheter days and hospital stays between the two groups (both p > 0.05), but the differences in surgical time

between the two groups were statistically significant (*p < 0.05).

Table IV. Surgical validity rates and complications

Parameter Total, n (%) Group A, n (%) Group B, n (%) P-value

Patient number 82 (100.0) 48 (58.5) 34 (41.5)

Valid: - - - 0.0236*
Yes 59 (72.0) 30 (36.6 29 (35.4) -
No 23 (28.0) 18 (22.0) 5(6.1) -

Epididymitis: - - - 0.9877
Yes 12 (14.6) 7(8.5) 5(6.1) -
No 70 (85.4) 41 (50.0) 29 (35.4) -

uTl: - - 1.0000%*
Yes 8(8.8) 5(6.1) 3(3.7) -
No 74 (91.2) 43 (52.4) 31(37.8) -

EA: - 0.6509
Yes 15 (18.3) 8(9.8) 7 (8.5)

No 67 (81.7) 40 (48.8) 27 (32.9)

CH: - - 0.5989
Yes 17 (20.7) 9 (11.0) 8(9.8)

No 65 (79.3) 39 (47.6) 26 (31.7)

Rectal injury: - - 1.0000*
Yes 3(37) 2(2.4) 1(1.2) -
No 79 (96.3) 46 (56.1) 33 (40.2) -

Complications: - - 0.7069
Yes 26 (31.7) 16 (19.5) 10 (12.2)

No 56 (68.3) 32(39.0) 24 (29.3)

There were no significant differences in the complications between the two groups (all p > 0.05), but the differences in surgical validity rates between the two
groups were statistically significant (*p < 0.05). Fifty percentof the cells have expected counts less than 5, so the continuity adjustment ? test was performed (¥).

cavity can be treated [15]; therefore, this technique
may achieve better outcomes compared with tradi-
tional treatments [16]. However, many patients still
cannot obtain satisfactory outcomes. Because the
seminal tract and seminal vesicle are hidden, thin,
and narrow and because no special instruments are
available for TSV, the surgery is difficult, as is achiev-
ing excellent clinical outcomes. The best method for
entering the seminal vesicle safely, accurately, and
rapidly during TSV is the most critical issue.
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Currently, identifying the location of the ejacula-
tory duct opening and making an approach for TSV
is controversial. Some scholars assert that the ejac-
ulatory duct openings are located at the 5 o’clock
and 7 o’clock positions of the seminal colliculus
cavity (prostatic utricle) [8, 17, 18]. Wang et al. [19]
performed transurethral procedures for 86 patients
with benign prostatic hyperplasia or urethral stric-
ture and simultaneously performed transrectal sem-
inal vesicle massage and observed the ejaculatory
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duct openings. They found that two ejaculatory duct
openings were located 2 mm away from the prostat-
ic utricle opening and that these three points formed
a triangle or a straight line. Four approaches are rec-
ommended for TSV [1]: (1) via the natural opening
of the ejaculatory tract; (2) via the prostatic utri-
cle; (3) via the windows made at the 5 or 7 o’clock
directions from the prostatic utricle bottom; and
(4) via the pathway established by the transurethral
resection of the ejaculatory duct opening. Howev-
er, there are significant differences in validity rates
[9, 17-19], which greatly limits the application of
this technology. To further improve the success rates
and postoperative outcomes of TSV, we selected
12 adult pelvic specimens and studied the structure,
morphology, duct trajectory, and anatomical rela-
tionships between the seminal vesicles and adjacent
tissues.

We identified thin, film-like substances at the
5 and 7 o’clock directions from the prostatic utricle
bottom, and entered the seminal vesicle after mak-
ing a window. Later, we found bilateral ejaculatory
openings near the prostatic utricle opening of the
seminal colliculus. There were mucosal folds at the
opening, which proved to be the ejaculatory duct
openings. The seminal colliculus is an eminence at
the lower end of the prostatic urethra, and three de-
pressions or orifices can be observed under TSV. The
upper depression is the prostatic utricle opening,
and the lower two depressions are ejaculatory duct
openings. The ejaculatory duct openings are locat-
ed 2 mm away from the prostatic utricle opening.
In rare pathological situations, the ejaculatory duct
opening may be located in the small sac [20].

Through the anatomical observation of the sem-
inal tract, we have improved the validity rate of TSV
and shortened the operation time. During surgery,
the ejaculatory duct openings can be dilated by Storz
F4.5-F6.5 ureteroscopes. After the locations of the
ejaculatory ducts are confirmed by semen expulsion
from the ejaculatory duct opening, using transrec-
tal massage of the seminal vesicle, the ureteroscope
can be inserted via the natural pathway into the
seminal vesicle under the guidance of a guidewire.
The ureteroscope should be inserted into the semi-
nal vesicle after the dilation of the natural pathway
via the ejaculatory duct opening to better protect
the surrounding tissue and to avoid seminal tract
injury. In addition, these procedures can better pro-
tect the peripheral vital tissues and organs, reduce
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postoperative scar formation, and decrease the re-
currence rate. At present, this approach is preferred
during TSV in our department.

During the anatomical study of the seminal vesi-
cles and seminal tract in the anatomical observation
experiment, we found that the seminal colliculus
could be identified clearly in formalin-fixed speci-
mens. The prostatic utricle was observed clearly in
7 of 12 specimens (58.3%). Morgan et al. [21] re-
ported that the prostatic utricle was observed in
12 out of 13 cases in their series. The prostatic utri-
cle is a dead space between the bilateral ejaculato-
ry ducts and is approximately 6 mm in length. For
quite some time, physicians and anatomical experts
have not paid sufficient attention to its structure
and function. In our anatomical study, we found that
the prostatic utricle was located between the bilat-
eral ejaculatory ducts. There was a thin membrane
between the two ejaculatory ducts. We hypothesize
that it bulges because of the tension at the time
of ejaculatory duct occlusion because it is near the
prostatic utricle, and it is the anatomical basis for
establishing the ejaculatory duct bypass in the pros-
tatic utricle. Therefore, a window can be made via
this area when the natural opening of the ejacula-
tory duct is not found. However, this is not the pre-
ferred approach. When the ejaculatory duct opening
is not found, a window should be made at the 5 or
7 o’clock point from the bottom of the prostatic utri-
cle, and this approach is preferred by most surgeons
[22, 23]. However, when we make a hole to enter the
ejaculatory duct, it is in theory a false channel; if the
size of the hole is too large, it may result in reflux,
and if the hole size is too small, it may induce recur-
rent stenosis or even occlusion after surgery [15].

The outer layer of the ejaculatory duct is longi-
tudinal smooth muscle. At the proximal end, it be-
comes thin rapidly, and the inner smooth muscle dis-
appears [8, 24]. Therefore, the ejaculatory duct has
no sphincter functions, such as peristalsis or con-
traction, and urinary reflux is prevented only by the
presence of the sharp angle between the ejaculatory
duct and the prostatic urethra [23]. An experiment
in animals found that the relationship between the
seminal vesicle and the ejaculatory duct was similar
to that between the bladder and the urethra [25].
When transurethral resection of the ejaculatory duct
opening must be performed to enter the ejaculatory
duct and the ejaculatory duct is not removed suffi-
ciently, symptoms may still be present after surgery,
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or recurrent stenosis and obstruction may occur; if
the ejaculatory duct is removed too extensively, the
anti-reflux mechanism may be injured.

According to our anatomical study, the mean
length of the ejaculatory duct was 12.2 +3.4 mm,
which is consistent with the findings of Nguye
etal [26]. The human ejaculatory duct is 1-2 cm and
gradually becomes thinner from the seminal vesicle
to the urethra. The diameters of the proximal, mid-
dle, and distal ends of the duct were 0.3-1.74 mm,
0.1-0.64 mm, and only 0.1-0.34 mm, respectively.
The ejaculatory duct is generally divided into three
segments, the seminal vesicle segment, the prostat-
ic segment, and the seminal colliculus segment. If
ejaculatory duct dilation or seminal vesicle dilation
occurs, the ejaculatory duct will be extended accord-
ingly. Sometimes, the ejaculatory duct opening is di-
lated, the ejaculatory duct is extended and enlarged,
and a cyst can be formed. At the time of surgery, the
ejaculatory duct may be mistaken for the seminal
vesicle, which results in misdiagnosis. In the pres-
ent study, the dilated ejaculatory duct was 1.5 cm in
diameter in one patient, and small yellow granules
were present. The dilated ejaculatory duct was ini-
tially considered to be the seminal vesicle, and the
real seminal vesicle was reached only after repeated
manipulations [27, 28].

F3 or F4 ureteral stents can be used for patients
with small ejaculatory duct openings or twisted or
narrow seminal tracts. Our anatomical study showed
that the narrow end of the vas deferens may be lo-
cated at the junction of the vas deferens and the
seminal vesicle, to which sufficient attention has
not been paid in the past. The opening we identi-
fied was ring-shaped and 1-2 mm in size. The open-
ing of the vas deferens ampulla is often located on
the medial side, and the endoscope may not enter
the vas deferens ampulla during TSV. Because the
thinnest endoscope at present is still relatively thick
for the opening of the vas deferens ampulla, we rec-
ommend not entering the proximal end of the vas
deferens ampulla to avoid iatrogenic injury and the
subsequent obstruction of the vas deferens.

Complication rates in TSV and laparoscopic or ro-
botic techniques were comparable. The incidence of
complications of fenestration under seminal vesic-
uloscopy was 40.0% (8/20), while the complication
rate of transperitoneal laparoscopic unroofing was
36.3% (12/33) [29]. The complication rate was com-
parable with the data in our research (31.7%, 26/82).
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Before the operation, the surgeon should fully
communicate with the patient, inform the patient
of possible surgical outcomes, and allow the patient
to consider having his sperm frozen, if necessary,
for intracytoplasmic sperm injection. Therefore, we
believe that TSV should be performed strictly based
on the following surgical indications: (1) the history
of intermittent hemospermia should be > 6 months
or > 3 months, if conservative treatment is ineffec-
tive; (2) the imaging examination should suggest
anatomic abnormalities, recurrent inflammation, or
secondary stone formation in the seminal tract, e.g.,
an associated ejaculatory duct or seminal vesicle
cyst or Mullerian cyst, and the auxiliary examination
should suggest ejaculatory duct obstruction or there
should be a suspected neoplasm that requires biop-
sy; and (3) hemospermia caused by prostate cancer
or tuberculosis should be excluded.

Conclusions

According to our experiences with TSV and fol-
lowing our local anatomical study of the seminal
tract and seminal vesicles, we believe that mini-
mally invasive transurethral TSV is feasible for the
treatment of seminal tract and seminal vesicle dis-
eases. However, as a new surgical procedure, TSV
still has some limitations, and better outcomes
can be achieved only by combining it with other
treatment methods. Our anatomical study of the
seminal tract and seminal vesicles has value in
guiding TSV in clinical practice. However, our study
is still insufficient, due to the limited number of
cases and research methods, and thus requires
further in-depth clinical and scientific studies. We
believe that TSV will have a better future with the
development of new minimally invasive endoscop-
ic instruments.
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