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Abstract

We present the case of a 34-year-old female, complaining of 
frequent micturition and progressive dysuria. By cystoscopy and 
computerized tomography, we found that she had multiple sub-
mucosal protuberant lesions in the entire bladder. After surgical 
excision, she has thus far showed no further signs of the disease. 
The postoperative histopathologic examination revealed a gan-
glioneuroma and leiomyomatosis. Urinary bladder paraganglioma 
is an unusual tumour; when it is combined with leiomyomatosis, 
it is extremely rare. We describe the main clinical presentation, 
diagnostic procedures, and pathologic features. We also review 
the English literature.

Introduction 

Ganglioneuromas are benign tumours originating from the 
neural crest cells in the neuroectodermal; they are com-
posed of well-differentiated ganglion cells, nerve fibres 
and a large number of Schwann cells. These tumours are 
uncommon compared with other nervous system tumours.1 

Ganglioneuromas account for less than 0.5% of all primary 
bladder tumours.2 They are most typically found in the pos-
terior mediastinum and the retroperitoneal space, and less 
commonly in the adrenal glands, head and neck, and are 
extremely rare in the pelvis. Ganglioneuromas may cause 
urinary tract obstruction with lower urinary tract symptoms, 
as well as pelvic pain. According to the case reports from 
the Mayo Clinic, gross hematuria and hypertension are the 
most common clinical presentations.3

Leiomyomas of the urinary bladder are also relatively 
rare, and constitute less than 0.43% of all bladder tumours.4

Moreover, the incidence of bladder leiomyomasis is much 

lower. They are benign tumours derived from mesenchymal 
bladder and are typically asymptomatic. Dysuria and hema-
turia are possible manifestations of these tumours.5

We present a unique case of ganglioneuroma with leio-
myomatosis arising from the urinary bladder. The features 
are characterized and confirmed by pathological studies. In 
addition, ours is the first reported case of this complex lesion.

Case report 

The patient, a previously healthy 34-year-old female, pre-
sented with a 1-year course of frequent micturition, dysuria, 
without gross hematuria, or pelvic pain. She had no history 
of tumour or trauma. Two months before presentation, she 
was experiencing nocturia up to 6 to 7 times per evening. 
On physical examination, the bladder showed no filling, with 
only mild tenderness. Laboratory testing revealed a white 
blood cell count of 16.37 × 109/L with 88.1% neutrophils. 
Creatinine was 183 uM with a blood urea nitrogen (BUN) of 
9.16 mM. Urine cytological examination was performed 3 
times and was negative. Abdominal pelvic enhanced com-
puted tomography (CT) scan examinations suggested multiple 
tumours within the bladder. Cystoscopy revealed the appear-
ance of multiple submucosal placeholder uplift in the area of 
the left wall, top wall and the right side of the trigone, and 
a newly-formed blister-like appearance on the surface of the 
top wall. There was obvious compressive deformation of the 
bilateral ureteral openings. Pathologic report of the biopsy 
showed mild hyperplasia in the urothelium, and subepithelial 
tissue edema with chronic inflammatory cell infiltration.

As this was a young, generally healthy patient with high 
requirements for quality of life and a large tumour burden, 
neither transurethral resection nor partial cystectomy was 
pursued. We felt that these procedures could not completely 
remove the myometrial lesions or relieve the obstructions; 
moreover, she would likely remain with a high chance of 
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recurrence with these therapies. Therefore, a combination of 
radical cystectomy and sigmoid colon orthotopic neoblad-
der formation was adopted. During the operation, due to 
the obvious adhesion of the uterus to the abdominal wall 
and bladder and the bilateral ureter dilation, the uterine 
ligaments were cut, followed by integral resection of the 
bladder and uterus with both ovaries preserved. A section 
of 10-cm long pedicled colon loop was selected and sutured 
continuously with 2-0 absorbable suture to form the neo-
bladder where the ureters were replanted. Finally, catheter 
and pelvic drainage tubes were indwelled.

Pathology 

The postoperative anatomical specimens showed diffuse 
polypoid protuberances ranging from 1.0 to 2.5 cm in 
diameter in the bladder, and adhesion of the bladder to the 
uterus, with indistinct boundaries between the bladder and 
the uterus (Fig. 1). Microscopy revealed a large number of 
enlarged ganglions into a nodularformation. Moreover, part 
of the smooth muscle cells had proliferated, the arrangement 
of cell beam took a swirl or fence shape, and multiple nod-
ules were formed with the bladder wall and cervix involved 
(Fig. 2, Fig. 3, Fig. 4). The pathological diagnosis was blad-
der ganglioneuroma with combined leiomyomatosis. The 
lesions involved the cervix and no residual tumour was seen 
on the left or right urethral cutting margin. Also, 4 pieces of 
the left obturator lymph nodes were negative.

Discussion 

Ganglioneuromas include well-differentiated ganglion cells, 
axons, satellite cells, a large number of Schwann cells, and 
fibrous stroma. These tumours rarely occur in the urinary 

bladder. In the early embryonic epiblast, some cells develop 
into the neural system and thus become neural ectoderm, 
including the neural tube and neural crest.6,7 The neural tube 
is a structures that forms the brain, spinal cord, and retinal 
epithelium. The neural crest differentiates into cells, such 
as ganglion cells, Schwann cells, melanocytes, and adrenal 
medullary chromaffin.8 Ganglioneuroma is generally a uni-
lateral disease; if both sides are involved, a genetic history 
should be considered. It is mainly associated with autosomal 
dominant. Ganglioneuroma mostly occur in the posterior 
mediastinum, followed by retroperitoneal space, adrenals 
and brain (the third ventricle, temporal lobe and frontal lobe 
most commonly). They are rare in the spine and its incidence 
in the pelvis is very low.9,10

Bladder leiomyoma is the most common type of non-
epithelial bladder neoplasm. Its etiology is not clear, and 
it has a higher incidence in females in their third to fifth 
decade of life.11 These tumours can be divided into 3 types: 
(1) submucosal, (2) intramural, and (3) subserosal. They can 
occur in any part of the urinary bladder.12 Bladder leiomyo-
mas show a similar age-adjusted incidence in women as 
uterine fibroids; these 2 conditions also have similar histo-
logic findings and this similarity suggests that tumour growth 
is related to hormone levels. 

Both bladder ganglioneuromas and leiomyomas have no 
typical manifestations. However, they share similar symp-
toms. Both are characterized by gradual growth of a local 
mass, and accompanied by occasional secretion of chemi-
cal neurotransmitters or hormones. Generally there are no 
obvious symptoms in the early stage. When the tumour 
volume increases to a certain extent, bladder capacity is 
decreased. This consequently leads to the emergence of 
frequent urination urgency symptoms. The close location 
of the tumour to the bladder neck opening would result 

Fig. 1. The postoperative anatomical specimens. 

Fig. 2. Histological slides (hematoxylin phloxine saffron stain) at 10× 
magnification from surgical pathology, demonstrating that the bladder smooth 
muscle cells had proliferated. 
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in dysuria, incomplete bladder emptying, and even urinary 
retention. If the tumour is located at the opening of the 
ureters, urine flowing from the ipsilateral upper urinary tract 
into the bladder would be blocked, which, along with the 
delay and progression of the disease, would lead to ipsilat-
eral ureter expansion and hydronephrosis. This could further 
result in impaired renal function and subsequent renal fail-
ure. The compression of the adjacent pelvic tissues due to 
the growth of tumour outside the bladder can cause a series 
of corresponding symptoms. In females, the involvement 
of uterus can be characterized by cervical tenderness and 
irregular vaginal bleeding after physical activity. If there are 
multiple tumours, the aforementioned symptoms can appear 
sequentially or simultaneously.13,14

The CT findings of bladder ganglioneuromas include 
round shape, lobulated mass, low density, and uniform 
appearance. Enhanced CT scan does not show any increas-
es in density. These findings are similar to the CT findings 
of ganglioneuromas in other more frequently involved 
regions.15 It is worth noting that the appearance of the high-
ly enhanced vascularity with uniform density shadow in 
this tumour indicates its rich internal arterial blood supply, 
which is often associated with an increased risk of malignant 
transformation.16 To a certain extent, it confirms the poten-
tial transformation from ganglioneuroma into a malignant 
neuroblastoma. Cystoscopy has the advantage of visualized 
clarification of location, number, size, and nature of the 
bladder lesion. Nevertheless, because of the deep exten-
sion of the ganglion cells into the bladder smooth muscle 
layer, distinctive mature ganglion cells may not be found 
in biopsy specimens, and they are usually interpreted as 
inflammatory changes. Therefore, cystoscopy can only help 
to determine tumour morphology and the number of bladder 
tumours and cannot be regarded as the gold standard for 
ganglioneuroma diagnosis.

As a rare and special bladder tumour, ganglioneuroma 
should be distinguished from other bladder wall tumours. 
Bladder cancers are usually multifocal and various in mani-
festation. When the tumour is relatively large with a wider 
base and protruding into the bladder, serious testing should 
be conducted to rule out the possibility of a ganglioneuroma. 
Benign neoplasm of bladder is rare with leiomyoma as the 
most common form. Despite their various histopathologic 
types (e.g., papilloma, inverted papilloma, pheochromocy-
toma and lymphoma), the benign neoplasms of the bladder 
are collectively characterized by multiplicity, wide base, 
circular or semicircular shape, and lumps protruding into 
bladder. Either paraganglioma or leiomyoma should be dif-
ferentiated from leiomyosarcoma, which can spread outside 
of the bladder. In very few female cases, the outside growth 
of the bladder tumour and its involvement of the organs 
surrounding the bladder may lead to a misdiagnosis of uter-
ine leiomyoma. The definite diagnosis mainly depends on 
postoperative pathological examination.17-19

Clinically, when it comes to isolated, small volume blad-
der paragangliomas (which are asymptomatic or without 
severe symptoms), regular imaging examination and follow-
up cystoscopy instead of surgical therapy are adopted to 
observe the progress of tumour growth. If the tumour con-
tinues to enlarge and leads to decreasing bladder capacity, 
urine outflow obstruction or renal function impairment, then 
surgery should be conducted in a timely manner. Unlike 
transitional cell carcinoma, paragangliomas are mainly 
located within the bladder wall and have the character-
istics of exogenesis, therefore a transurethral resection of 
the bladder tumour may not be able to remove the tumour 
completely and may carry the risk of hemorrhage and recur-
rence. Therefore, the above-mentioned surgical methods are 
preferred only when the tumour is located in the submu-
cosal with invasion into the whole layer. When there are 

Fig. 3. Histological slides (hematoxylin phloxine saffron stain) at 20× 
magnification from surgical pathology, demonstrating that the cell beam had 
formed multiple nodules. 

Fig. 4. Histological slides (hematoxylin phloxine saffron stain) at 40× 
magnification from surgical pathology revealing a ganglioneuroma with 
combined leiomyomatosis. 
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many tumours with severe obstruction and if they involve 
other organs around the bladder or when partial cystectomy 
is unable to fully process the lesions, it is recommended 
to consider radical cystectomy. A radical cystectomy will 
expand the scope of the resection, if necessary, and will 
clean the pelvic lymph nodes. At present, radical cystectomy 
includes both open and laparoscopic surgery.20 Compared 
with traditional open surgery, laparoscopic surgery has the 
advantages of less blood loss, small trauma, and a shorter 
postoperative recovery time. Therefore, it has been widely 
adopted and fully developed in recent years. 

Conclusion 

Our case of ganglioneuroma with leiomyomatosis of the 
urinary bladder presented as frequent micturition and pro-
gressive dysuria. When it comes to the diagnosis of space-
occupying lesions without typical malignant features, a 
diagnosis of ganglioneuroma with leiomyomatosis of the 
urinary bladder should be considered. Hopefully, in the near 
future, the accumulation of long-term follow-up cases can 
provide more valuable information for better diagnosis and 
treatment. 
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