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Objective: To analyse the computerised tomography (CT) imaging features and diagnostic value of seminal duct tuberculosis (TB).
Methods: The imaging data of male patients with ejaculatory duct TB who underwent surgical treatment in our hospital from 
1 January 2019 to 31 December 2019 were retrospectively analysed. Through CT images, seminal duct TB was divided into different 
types, and the CT image features of different types of TB were analysed. The differences in diagnosis between CT and pathological 
results were compared.
Results: According to the CT manifestations of TB of the intrapelvic segment of seminal duct TB, this disease could be divided into an 
intra-tubular calcification type, a lumen dilatation and effusion type and a wall thickening type, among which 6 cases (15.8%) were intra- 
tubular calcification types, 14 cases (36.8%) were lumen dilatation and effusion types and 18 cases (47.4%) were wall thickening types. The 
diagnostic efficacy of CT in the diagnosis of ejaculatory duct TB: sensitivity = 63.89% (23/36), specificity = 80.01% (44/53), accuracy = 
75.28% (67/89), positive predictive value = 51.87% (43/109), negative predictive value = 77.19% (44/57) and kappa = 0.558.
Conclusion: CT has high sensitivity and specificity in the diagnosis of seminal duct TB. The classification of seminal duct TB using 
CT images is of great significance for the diagnosis and treatment of the disease.
Keywords: seminal duct, tuberculosis, computerised tomography

Introduction
Tuberculosis (TB) has become a global public health problem. According to the World Health Organisation,1 there were 
10 million TB cases worldwide in 2018. TB is a multi-system and multi-organ disease, which most often occurs in the 
lungs but can also occur in extrapulmonary organs, known as extrapulmonary TB. Compared with TB, extrapulmonary 
TB does not lead to the spread of TB, so the public pays less attention to it.2 According to statistics, extrapulmonary TB 
accounts for 20–50% of all TB,3–5 while in China, it accounts for about 32% of all TB.6

Urogenital TB accounts for about 14–41% of all extrapulmonary TB,7 and about 2/3 of patients with genital TB are 
complicated with urogenital TB.8 Studies have shown that TB in the male reproductive system is secondary to renal TB,9 

and epididymal and prostatic TB is the most common TB in the male reproductive system.10 The delayed diagnosis and 
treatment of TB in the male reproductive system can lead to serious complications such as male infertility, perineal 
tuberculous abscesses and persistent sinus formation. In addition, male epididymal TB may be transmitted to women 
through sexual transmission.11

The imaging findings of the seminal duct TB are rarely reported. Studies have shown that ultrasound has a certain 
diagnostic value for the seminal ductnodules, but the diagnostic value for the pelvic part of the vas deferens is lower than 
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that of the scrotum and inguinal segment.12 At present, there is no report on the CT imaging features of vas deferens TB. 
The purpose of this study is to analyse the CT manifestations of seminal duct TB, improve the clinical understanding of 
the disease and avoid serious complications caused by delayed diagnosis and treatment.

Materials and Methods
Materials
The imaging data of male patients with seminal duct TB who underwent surgical treatment in our hospital from 
1 January 2019 to 31 December 2019 were retrospectively analysed. The inclusion criteria were as follows: (1) patients 
who were diagnosed with TB, and received surgical treatment, according to clinical manifestations, laboratory examina-
tion, imaging findings and pathological findings; (2) patients aged 18–80 years old; (3) male patients who underwent CT 
examination; (4) patients’ medical records and imaging data were complete. The exclusion criteria were as follows: (1) 
patients with mental illness; (2) patients with cognitive impairment and disturbance of consciousness who were unable to 
communicate normally. The study was approved by the institutional research and ethics committee of our hospital, and 
all patients provided informed consent.

Examining Method
All patients underwent chest and abdominal pelvis CT scanning. The CT scanning equipment used was UCT510, the 
voltage of the plain and enhanced scan tubes was 120 KV and the tube current used the automatic milliampere technique. 
The chest scan ranged from the apex of the lung to the diaphragm, and the abdominal and pelvic scans ranged from the 
diaphragm to the scrotum. The contrast medium was lophenol (1.2 mL/kg, injection rate 2.5–3 mL/s). The renal arterial 
phase, parenchymal phase and delayed phase of the abdominal and pelvic enhanced scan were observed. The arterial 
phase was 20–25 seconds after the injection of the iodine contrast medium, the parenchymal phase was 60–70 seconds 
after the injection of the iodine contrast medium and the delay time was 180 seconds after the injection of the iodine 
contrast medium. The thickness of the plain and enhanced scan was 5 mm in the chest and abdominal pelvis and 1.25 mm 
in reconstruction.

Computerised Tomography Image Analysis
The chest and abdominal CT findings of the patients were analysed by blind reading the film by two doctors who had 
been engaged in abdominal imaging diagnosis of infectious diseases for many years. If the two doctors read the film 
inconsistently, a third doctor would read the film and a consensus would be reached through consultation.

The diagnostic efficacy of each imaging method was calculated using the pathological diagnosis as the gold 
standard. The formula was as follows: sensitivity = true-positive cases / (true-positive cases + false-negative cases) × 
100%, specificity = true-negative cases / (true-negative cases + false-positive cases) × 100%, accuracy = (true- 
positive cases + true-negative cases) / total cases × 100%, positive predictive value = true-positive cases / (true- 
positive cases + false-positive cases) × 100% and negative predictive value = true-negative cases (true-negative cases 
+ false-negative cases) × 100%. The consistency between the diagnostic methods and the pathological diagnosis 
results was analysed.

Statistical Analysis
The SPSS 22.0 statistical software was used for data analysis. Descriptive analysis was performed on the results of 
various detection methods, and the chi-square test was performed on different examination results. The kappa test was 
used for consistency analysis between pathological results and imaging results. The kappa value was between −1 and 1. 
When it was greater than 0, it was considered meaningful. The higher the kappa value, the better the consistency was, and 
P < 0.05 was considered statistically significant.
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Results
Basic Information
From 1 January 2019 to 31 December 2019, a total of 89 patients underwent surgery for seminal ductTB. After the 
screening, 38 cases were included as participants. The age of patients ranged from 24 to 77 years, with a median age of 
29 years. Among them, 3 cases had diabetes and 20 cases had TB in other parts. There were 16 patients with left seminal 
duct TB, 10 patients with right seminal duct TB and 12 patients with bilateral TB. See Table 1 for details.

Classification and Imaging Findings of Intrapelvic Vas Deferens Tuberculosis
Of the 38 patients, 16 (42.1%) had lesions on the left seminal duct, 10 (26.3%) had lesions on the right seminal duct and 
12 (31.6%) had lesions on both seminal duct . According to the imaging findings, the intrapelvic TB of seminal duct can 
be divided into three types: intraductal calcification, wall thickening and lumen dilatation. There were 6 cases (15.8%) of 
intraluminal calcification, 14 cases (36.8%) of dilatation and 18 cases (47.4%) of wall thickening (see Table 1).

Intraductal Calcification
In the plain CT scan, the calcification pattern in the catheter was better, showing nodular (Figure 1A), punctate (Figure 
1B) or irregular (Figure 1C-D) vas deferens calcification with or without vas deferens dilatation. CT coronal reconstruc-
tion helps to distinguish calcification in the seminal vesicle from calcification in Douglas-Rushkoff.

The type of vas deferens dilatation is characterized by thickening of the vas deferens wall, vas deferens dilatation, 
low-density effusion in the lumen, significant enhancement of the thickened wall during enhanced scan, and no 
enhancement of effusion in the lumen. This is most common in the proximal vas deferens, where the density of the 
surrounding fat space increases. This is because the vas deferens is very close to the ureter. In some patients, due to the 
ipsilateral thickening of the ureter and vas deferens wall, it is necessary to observe at a continuous level for identification. 
The wall thickening pattern is characterized by thickening of the vas deferens, no obvious fluid accumulation in the 
lumen, thickening of the wall, with or without increased density of perivascular fat space. Some lesions may show vas 
deferens bead changes.

Dilatation of the Lumen of Tubercle of Vas Deferens
Figure 2 shows a contrast-enhanced scan in the parenchymal phase of the left vas deferens dilatation, wall thickening, and 
enhancement, and lumen can be seen as slightly low-density effusion shadow (black arrow Figure 2A). On contrast-enhanced 
CT, the vas deferens was dilated bilaterally in the parenchymal phase, the wall of the vas deferens was thickened and enhanced 
and a slightly low-density effusion (black arrow Figure 2B) was seen in the lumen of the vas deferens. On the left side of the 

Table 1 Clinical Data

Clinical Data Number of Cases (n=38)

Age 47.61 ± 12.34 (24–76)

Male 38 (100%)
Diabetes 3 (7.9%)

Complicated by pulmonary tuberculosis 20 (52.6%)

The extent of the lesion
The proximal part of the inner part of the basin 30 (78.9%)

All the way to the inner part of the basin 8 (21.1%)
Tuberculosis site

Left vas deferens 16 (42.1%)

Right vas deferens 10 (26.3%)
Bilateral vas deferens 12 (31.6%)

CT image classification

In-tube calcification type 6 (15.8%)
Lumen dilatation type 14 (36.8%)

Tube wall thickening type 18 (47.4%)
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vas deferens, its wall was thickened and dilated, and on the left side of the ureter, it was thickened and dilated (white arrow 
Figure 2B). On the contrast-enhanced scan, the left vas deferens was dilated, its wall was thickened and enhanced and 
a slightly low-density shadow (black arrow Figure 2C) was seen in the lumen. The distended vas deferens was normal (white 
arrow Figure 2D). In the parenchymal phase of the enhanced scan, the bilateral vas deferens was dilated, its wall was thickened 
and strengthened, the lumen had slightly low-density fluid, the density of fat around the wall was increased (black arrow 
Figure 2E) and the distally dilated vas deferens was normal (white arrow Figure 2F).

Vas Deferens Tuberculosis with Wall Thickening
Figure 3 shows that the wall of the proximal vas deferens was thickened and enhanced (black arrow) in the parenchymal 
phase of the enhanced scan. In the parenchymal phase of the enhanced scan, the inner part of the left vas deferens was 
enlarged, and the wall of the vas deferens was thickened and strengthened (black arrow). In contrast-enhanced scanning, 
the inner part of the left vas deferens was enlarged more than the contralateral one, and the proximal inguinal segment 
was inhomogeneously enlarged with beaded changes (black arrow).

Consistency Analysis of the Computerised Tomography Diagnosis of Ejaculatory Duct 
Tuberculosis and Pathological Results
The diagnostic efficacy of CT in the diagnosis of ejaculatory duct TB: sensitivity = 63.89% (23/36), specificity = 80.01% 
(44/53), accuracy = 75.28% (67/89), positive predictive value = 51.87% (43/109), negative predictive value = 77.19% 
(44/57) and kappa = 0.558. The results are shown in Table 2.

Figure 1 Intraductal calcification of tubercle of vas deferens. 
Notes: (A-D) Different calcification types of the vas deferens (black arrows), and adjacent seminal vesicle glands (white arrows).
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Discussion
Urogenital TB accounts for approximately 14–41% of all extrapulmonary TB,6,7 and epididymal and prostate TB are the 
most common forms of TB in the male reproductive system.8 TB in the male reproductive system is usually secondary to 
TB of the urinary system, and some believe that it is caused by hematogenous, lymphatic dissemination or the spread of 
TB infection in the adjacent organs. The time between the initial infection and the onset of clinical symptoms may be as 
long as 5–40 years.9–12 This also poses a huge challenge to the collection of epidemiological histories of TB diagnosis. 
TB of the epididymis is the most common type of TB in the male reproductive system. Most of the patients present with 
painless scrotum enlargement. All patients with TB of the vas deferens were complicated with TB of the epididymis or 
testis, but the vas deferens disease itself causes the symptoms, and semen examination needs further research.

The vas deferens is the direct continuation of the testicular duct, which can be divided into the testicle, spermatic cord 
and inguinal and pelvic regions, according to anatomy. The TB of the vas deferens may be caused by the antegrade 
infection of the prostate and the retrograde infection of the epididymis.13 TB of the prostate is generally asymptomatic 

Figure 2 Vas deferens duct string bead calcification. 
Notes: (A–F) Low-density effusion in the dilated lumen of the left vas deferens (black arrow); expanded vas deferens (white arrow).
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and is often found incidentally in imaging studies of urinary tract TB, and its true incidence is underestimated.10 

Epididymal TB is clinically characterised by chronic scrotal pain, and its pathogenesis has also been suggested to be 
a hematogenous spread of TB or retrograde infection of TB in the urinary system.14 The urinary system may be involved 
in the kidney, ureter, bladder and urethra. The typical CT findings of renal TB are multiple low-density shadows of the 
kidney, which are enhanced with garland-like enhancement and a palette-like change.15 Ureteric TB on CT presents with 
ureteric dilatation and thickening of the wall, whereas bladder TB on CT often presents with reduced bladder volume and 
thickening of the wall of the bladder, with marked enhancement on contrast-enhanced scan.16

In this group, 47.4% of the vas deferens TB cases were complicated with urinary TB, all cases were complicated with 
epididymal or testicular TB and the vas deferens was not easy to be observed on CT images because of its small lumen. 
Ultrasound of the tubercle of the vas deferens can show diffuse or nodular thickening,17 but ultrasound is less effective in 
observing the inside of the pelvis. Therefore, in the occurrence of urinary TB and epididymal-testicular TB, it is 
necessary to observe the vas deferens to check for lesions. In most of the cases, TB of the vas deferens involved one 
side of the vas deferens, and the calcification in the vas deferens presented as punctate, nodular and irregular calcification 

Figure 3 Intraductal calcification of tubercle of vas deferens. 
Notes: (A-D) Different calcification types of the vas deferens (black arrows), and adjacent seminal vesicle glands (white arrows).

Table 2 Consistency Analysis of CT Diagnosis of Ejaculatory Duct TB and 
Pathological Results

CT Pathology Total

Positive Negative

Positive 23 9 32
Negative 13 44 57

Total 36 53 89
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in the lumen of the vas deferens, and the wall of the vas deferens may have been thickened. Moreover, intraluminal 
calcification may be the imaging manifestation of TB healing. The pathological basis of the type of thickening was the 
formation of granuloma in the wall of the ureter, which was characterised by the obvious thickening and enhancement of 
the wall with or without inflammatory infiltration around the wall. The dilatation of the lumen was characterised by 
thickening and dilatation of the lumen, obvious enhancement of the wall of the lumen and the presence of low-density 
fluid shadow in the dilatation of the lumen. Because the vas deferens and the seminal vesicular glands open into the 
ejaculatory duct together, TB of the ejaculatory duct, when involved, causes cicatricial stricture, which results in 
dilatation of the distal lumen.16 During the acute phase, seminal vesicles can appear enlarged, with wall and septal 
thickening on CT, while atrophy and calcifications can be observed during chronic disease.18 In rare cases, a TB 
granuloma of the vas deferens may rupture, resulting in a peripheral abscess,17 which has not been found in this 
group of cases.

In this study, the consistency between the diagnostic results of CT in seminal duct TB and pathological results was 
evaluated. The results showed that the diagnostic efficacy of CT in the diagnosis of seminal duct TB: sensitivity = 
63.89%), specificity = 80.01%, accuracy = 75.28%, positive predictive value = 51.87%, negative predictive value = 
77.19% and kappa = 0.558. The reasons for analysis were as follows: the CT resolution was higher and image overlap 
and artefacts were less affected, so it could clearly reflect the changes in seminal duct TB and accessories. This means 
that CT has high sensitivity in the diagnosis of calcification. By comparing the three imaging methods of CT, magnetic 
resonance imaging and X-ray with histopathology, Qiang et al19 found that CT had the best diagnostic effect.

Conclusion
In summary, CT has high sensitivity and specificity in the diagnosis of seminal duct TB. The classification of seminal 
duct TB by CT images is of great significance for the diagnosis and treatment of the disease. However, due to the small 
number of patients included in this study, and the fact that only patients in our hospital were selected as the research 
participants, there may be bias in the admission rate. In the future, more samples will be included for more in-depth 
research.
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