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Abstract
This case study concerns a 69-year-old woman qualified for transurethral resection of a pri-
mary tumor in a urinary bladder. Since a cystoscopic image did not correspond with typical 
urothelial carcinoma, an intraoperative ultrasonographic transrectal imaging was carried 
out, on the basis of which it was believed to be urinary bladder paraganglioma. Endoscopic 
treatment was abandoned. The patient was directed for further examination and next, on sus-
picion of extra-bladder phaeochromocytoma, scheduled for open surgery. Due to the location 
and range of the tumor, and systemic conditions, a radical cystectomy and Bricker’s supra-
vesical ureteroileal conduit were carried out. A postoperative histopathological examination 
confirmed the phaeochromocytoma character of the urinary bladder tumor. 
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In the ultrasound examination, a tumor 25 mm in diam-
eter infiltrating the urinary bladder wall toward the vagina 
anterior wall was imaged. In color Doppler, a signal of very 
rich vascular flow was registered, which is untypical for 
urothelial tumors (Fig. 5, Fig. 6). 

As an incomplete transurethral resection and a risk of fis-
tula between the urinary bladder and vagina development 
were anticipated, transurethral resection was abandoned. 
Due to very rich vascularization of the leasion, intensive 
bleeding from the tumor was anticipated, and so a biopsy 
with a resectoscope loop was not carried out. Also, trans-
vaginal core needle biopsy was not conducted, since the 
specimens would be of low quality due to delicate and vas-
cular structure of the leasion. 

Case report

A 69-year-old patient was admitted to a urinary ward due 
to a primary tumor of the urinary bladder. An exophytic 
tumor was found in a trans-abdominal ultrasonographic 
examination conducted after an episode of asymptomatic 
hematuria. Based on the ultrasonographic examination, 
the patient was qualified for a transurethral electro-resec-
tion of the tumor. During the surgery, a tumor ca. 25 mm 
in diameter, with a smooth surface and a rich network of 
curved submucosal vessels was found on a posterior blad-
der wall (Fig. 1). Since a cystoscopic image did not cor-
respond with typical urothelial leasion, an intraoperative 
ultrasonographic transvaginal examination was carried out 
(Fig. 2, Fig. 3, Fig. 4). 
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Additionally, resection and biopsy were abandoned due 
to the suspicion that the tumor was phaeochromocy-
toma, and surgical intervention without proper preop-
erative evaluation and preparation of the patient might 
result in hypertension crisis. Furthermore, due to the 
suspicion of the tumor’s extra-bladder infiltration, open 
surgery should be considered, to which the patient did 
not consent. 

After the surgery, the patient was informed about the 
reasons for transurethral resection abandoning and the 
need for further examination (Fig. 7, Fig. 8, Fig. 9). A CT 
examination of the abdomen and the pelvis was carried out  
(Fig. 10, Fig. 11), as well as a MR examination of the pelvis 
(Fig. 12, Fig. 13). The patient was referred for an endocri-
nological consultation. 

The patient was scheduled for open surgery – radical hys-
terectomy and resection of the adjacent part of the urinary 
bladder with the tumor. 

Eventually, radical cystectomy and uterus resection with 
adnexa were performed, and a ureteroileal conduit created. 
The postoperative period was uneventful. 

In the post-operative histopathological examination, uri-
nary bladder paraganglioma was found. The following 
immunohistochemical reactions were investigated: chro-
mogranin+, synaptophysin+, vimentin+, S100+, NSE+, 
CK−, CK7−, CK20−, CK5/6−, CD10−, HMW CK−. The 
tumor occupied almost the entire thickness of the urinary 
bladder muscle. Spreading of the tumor onto bladder-adja-
cent tissues was not reported. Necrosis or mitoses centers 
were not observed in the tumor’s profile. 

Discussion 

Paragangliomas or extra-adrenal phaeochromocytoma 
make up ca. 15% of all phaeochromocytoma. Urinary blad-
der paragangliomas make up ca. 6% of all paraganglioma 
and 0,06% of all urinary bladder tumors(1). 

The patient was planned (scheduled) for a transurethral 
electro-resection of a bladder tumor found during a 
trans-abdominal ultrasound examination of the urinary 
bladder. In a trans-abdominal examination carried out 
in a different center, an exophytic sessile leasion with-
out surface calcifications was found. Such image may 
correspond with uroepithelial cancer. In the case of 
urothelial carcinomas, episodes of intensive hematuria 
are frequent. Additionally, for over 40 years the patient 
had smoked at least 20 cigarettes a day. Therefore, she 
was at risk of urothelial tumor development. The patient 
did not report any episodes of high blood pressure, 
heartbeat acceleration or malaise, these may be linked 
with the presence of urinary bladder paraganglioma(2), 
due to excessive bladder filling during miction or after 
it. There were episodes of high blood pressure up to 
180/100 mmHg which were, however, associated with 
irregular intake of antihypertensive drugs. 

Fig. 1. �Cystoscopic image of a urinary bladder tumor. A rich submu-
cosal vascular network is conspicuously displayed; mucosa 
adjacent to tumor is unchanged

Fig. 2. �Urinary bladder image in trans-abdominal examination in 
transverse plain. Tumor infiltrating through a bladder wall 
and adjacent to a cervix. Examination conducted with Pro
Focus Ultraview, BK Medical, 8820e probe, 5 MHz

Fig. 3. �Urinary bladder image in transabdominal examination in 
sagittal plain. Tumor infiltrating through a bladder wall and 
adjacent to cervix. Examination conducted with ProFocus  
Ultraview, BK Medical, 8820e, 5 MHz probe
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including vascular tumors and tumors originating from 
ganglions(3). 

According to an intraoperative ultrasound examina-
tion, there was no need for a detailed assessment of the 
change’s size and its relation to the neighboring struc-
tures in terms of the possibility of radical transurethral 
resection. Although the results of a trans-abdominal 
examination suggested that the tumor spread through 
the whole thickness of the bladder’s wall, it was only the 
transvaginal ultrasonography that revealed the tumor not 
only had invaded the bladder’s wall but also revealed the 

In a cystoscopic image, posteriorily to bladder tri-
gone, a tumor of 20–25 mm in diameter was found. 
It was covered with normal mucosa, yet with a well-
developed network of submucosal vessels. In the dif-
ferentiation, it was necessary to take into consideration 
tumors invading the urinary bladder from the side of 
the reproductive organ, metastases from other organs, 
as well as muscle or connective tissue-based cancers 

Fig. 4. �Urinary bladder image in transvaginal examination in trans-
verse plain. Tumor seems to invade a vaginal wall. Exami-
nation conducted with ProFocus Ultraview, BK Medical, a 
8818, 12 MHz probe

Fig. 5. �Urinary bladder image in transvaginal examination in trans-
verse plain in color Doppler. A rich submucosal vascular ne-
twork, which supplies the tumor, is conspicuously displayed. 
Examination conducted with ProFocus Ultraview, BK Medi-
cal, 8818, 12 MHz probe

Fig. 6. �Urinary bladder image in trans-vaginal examination in sa-
gittal plain in color Doppler. A rich submucosal vascular ne-
twork, which supplies tumor from the side of cervix, is con-
spicuously displayed. Examination conducted with ProFocus 
Ultraview, BK Medical, a 8818, 12 MHz probe

Fig. 7. �Urinary bladder image in transvaginal examination in sagittal 
plain in color Doppler with a blood flow spectrum in a blood 
vessel supplying tumor (carried out a few days after intraopera-
tive examination). Examination conducted with Toshiba Aplio 
500, an endovaginal 9 MHz probe
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risk of it invading the vagina’s and cervix’ anterior walls. 
In such a situation, an attempt of transurethral resection 
would result either in the tumor’s non-radical resection 
or development of a fistula between the urinary bladder 
and the vagina. According to the Doppler examination 
findings, the tumor had a very dense vascular network 
and very intensive blood flow, which was inadequate to 
the change’s size. It might suggest angioma or urinary 
bladder paraganglioma. Based on an ultrasound exami-
nation, it was impossible to decide whether the change’s 
rich vascularization was of an angioma or urinary blad-
der paraganglioma type. In the case of minor angiomas, 
endoscopic biopsy, resection and fulguration are safe and 
do not lead to relapses(4), yet in the case of phaeochromo-
cytoma, a similar procedure may result in a life-threat-
ening hypertensive crisis. An attempt at a paraganglioma 
transurethral partial resection, performed in order to 

collect specimens for a histopathological examination, 
would have resulted in intensive intraoperative bleeding 
and thus, force deep coagulation of the bladder’s wall, 
which had been witnessed by the surgeon in the past(5). 
On the other hand, transvaginal core needle biopsy from 
a transparent vascular tumor would not have guaranteed 
obtaining specimens of satisfactory quality for a histo-
pathological assessment. 

The patient was immediately referred for computer 
tomography of the abdomen and pelvis, and a magnetic 
resonance of the pelvis, the results of which were con-
current with a transvaginal ultrasound assessment. The 
patient was directed to an endocrinological ward for the 
assessment of hormonal activity, a scintigraphy examina-
tion of an adrenergic system with metaiodobenzylgua-
nidine marked with radioactive iodine (MIBG-J131), 

Fig. 8. �Urinary bladder scans in trans-abdominal examination with 
a volumetric head allow for precise assessment of tumor’s 
extent in relation to a uterus. Examination conducted with 
Toshiba Aplio 500, an endovaginal 9CV3 probe

Fig. 9. �Three-dimensional reconstruction of a urinary bladder wall 
with tumor carried out with volumetric scanning probe. Ultra-
sonographic visualization of urinary bladder wall – sonocysto-
scopy accurately corresponds with cystoscopy. Examination 
conducted with Toshiba Aplio 500, an endovaginal 9CV3 probe

Fig. 10. �CT examination with intravenous injection of a contrast 
medium, arterial phase, axial section. On the right in the 
wall of urinary bladder, a smoothly outlined structure with 
intensive enhancement is visible, which corresponds with 
phaeochromocytoma

Fig. 11. �CT examination with intravenous injection of a contrast 
medium, delayed phase after 15 minutes, axial section. On 
the right in the wall of urinary bladder, a filling defect is 
visible, which corresponds with phaeochromocytoma
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the bladder and proximity of distal parts of ureters and 
ureteral orifices. In the case of paragangliomas located 
far from a urinary bladder triangle, partial resection of 
a urinary bladder should be considered(7). In the case 
of pheochromocytoma located on a side wall nearby a 
ureteral orifice or distal part of the ureter, resection of 
the leasion may compel ureteral reimplantation into a 
normal bladder wall. What also should be taken into con-
sideration in the case of the resection of paragangliomas 
located near an intraureteric ridge or within a bladder 
trigone, is the reimplantation of ureters whose orifices or 
distal parts could be damaged during surgery or become 
occluded as a result of cicatrizing in the process of post-
operative recovery. If the operation on a bladder leads 
to a significant decrease in its volume, it may be com-
pleted with an appropriately prepared vascularized frag-
ment of an intestinal loop. When resection of the whole 
bladder is necessary, creation of an alternate intestinal 
urinary tract should be considered. In this case, the 
patient’s cognitive limitations were contraindications to 
this solution(8).

In a post-surgical histopathological examination, paragan-
glioma was found, which occupied almost the entire thick-
ness of the urinary bladder muscle layer. Metastasization of 
the tumor onto bladder-adjacent tissues was not reported. 
Necrosis or mitoses centers were not observed in the 
tumor’s profile. 

This description of paraganglioma is the first in which cys-
toscopic appearance of the tumor and an ultrasound exam-
ination findings resulted in a suspicion of paraganglioma 
and change to proper course of management. 

and implementation of proper hypertension treatment(6) 
as a part of preparation for open surgery. In a special-
ist center for oncological urology, radical cystectomy, 
uterus resection with adnexa, and ureteroileal conduit 
modo Bricker were carried out. Postoperative period 
was uneventful. Scope of the surgery resulted from the 
suspicion of the invasion of the structures adjacent to 

Fig. 12. �Phaeochromocytoma in magnetic resonance examination 
in axial section. In T1-dependant sequence of gradient echo 
with adipose tissue saturation and intravenous application 
of paramagnetic contrast medium, presence of phaeochro-
mocytoma with intensive enhancement was confirmed 

A B

Fig. 13. �Pheochromocytoma in diffusion imaging (two b values:50, 600), in correlation with apparent diffusion coefficient map (ADC); ra-
tio calculated automatically with diagnostic station software. Axial scans image pathological tissue with moderate traits of water 
diffusion restriction



170 J Ultrason 2019; 19: 165–170

Waldemar Białek, Piotr Kawecki, Katarzyna Dyndor, Lech Wronecki, Sławomir Rudzki

Conflict of interest

Authors do not declare any financial or personal relations with other 
people or organizations which may negatively influence the content of 
this publication or claim the right to this publication. 

References

1.	 Pastor-Guzmán JM, López-García S, Giménez-Bachs JM, Ruíz-Monde-
jar R, Cañamares-Pabolaza L, Atiénzar-Tobarra M et al.: Paraganglioma 
of the bladder: Controversy regarding treatment. Urol Int 2004; 73: 
270–275.

2.	 Romano IJ, Gentile F, Lippolis A: Postmicturition syndrome: A ne-
glected syndrome dangerous for the bladder and the heart. J Am Soc 
Hypertens 2018; 12: 589–593.

3.	 Li Y, Guo A, Tang J, Li Q, Fei X, Zhang Y et al.: Evaluation of sonograph-
ic features for patients with urinary bladder paraganglioma: A com-
parison with patients with urothelial carcinoma. Ultrasound Med Biol 
2014; 40: 478–484.

4.	 Cheng L, Nascimento AG, Neumann RM, Nehra A, Cheville JC, Ramnani DM  
et al.: Hemangioma of the urinary bladder. Cancer 1999; 86: 498–504.

5.	 Bar K, Klijer R, Czekajska-Chehab E, Białek W, Michalak J, Wro-
necki L: Leczenie radykalne chorych na przyzwojaka pęcherza moc-
zowego o złośliwym przebiegu klinicznym. Urologia Polska 2005; 
58: 305–307.

6.	 Leung K, Stamm M, Raja A, Low G: Pheochromocytoma: the range of 
appearances on ultrasound, CT, MRI, and functional imaging. AJR Am 
J Roentgenol 2013; 200: 370–378.

7.	 Ping W, HongZhou M, Jie Q, TaiLe J, Hao P, Dan X et al.: Laparoscopic 
resection of retroperitoneal paragangliomas: A comparison with con-
ventional open surgical procedures. J Endourol 2016; 30: 69–74.

8.	 Alfred Witjes J, Lebret T, Compérat EM, Cowan NC, De Santis M, Bru-
ins HM et al.: Updated 2016 EAU Guidelines on Muscle-invasive and 
Metastatic Bladder Cancer. Eur Urol 2017; 71: 462–475.


