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Case Report
Cystic adrenal ganglioneuroma:  
a case report and review of the literature
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Abstract: Ganglioneuroma with cystic degeneration occurs rarely and preoperative diagnosis is difficult. In this pa-
per, we report a case of cystic adrenal ganglioneuroma in a 47 year-old female patient. Like with a typical adrenal 
cyst, the patient was asymptomatic with negative hormonal changes. Abdominal computerized tomography (CT) re-
vealed a homogeneous cystic mass in left suprarenal area. Laparoscopic excision of cysts was performed, and final 
histopathological diagnosis was adrenal ganglioneuroma with cystic degeneration. With a review of the literature, 
we conclude that surgical removal of the cystic adrenal ganglioneuroma is an effective therapeutic method, and 
accurate pathological identification is essential for optimal patient management.
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Introduction

Ganglioneuromas (GNs) are rare, benign, slow-
growing, and well-differentiated tumors which 
originate from the neural crest cells. These 
tumors are usually asymptomatic and often dis-
covered by a CT scan, MRI scan, or an ultra-
sound [1, 2]. Currently, histopathology is the 
only tool to diagnose ganglioneuromas, which 
are made of Schwann mesenchymal cells and 
gangliocytes [3, 4]. GNs occur along the distri-
bution of sympathetic nervous system, com-
monly located in the retroperitoneum (32%  
to 52%), mediastinum (39% to 43%), cervical 
region (8% to 9%), and these tumors rarely 
occur in adrenal gland [1-3, 5]. During the pro-
gression of adrenal GN, once severe hemor-
rhage occurs and the blood is subsequently 
reabsorbed, cystic adrenal ganglioneuroma 
could occur [6].

Preoperative diagnosis of cystic adrenal GN  
is difficult. Just like ganglioneuroma, patients 
with cystic GN often present with negative 
results by physical examination, routine labora-
tory and hormonal tests [4]. In addition, imag-
ing is not effective for differential diagnosis. 
Assessment and management of a cystic  

adrenal GN is similar to other adrenal inci- 
dentalomas (AI) [7, 8]. The present study 
describes a cyst-like cystic adrenal ganglio- 
neuroma, which was incidentally identified in  
a 47 year-old female. The diagnosis was finally 
confirmed by histopathological examination. 
We also include a review of the relevant litera-
ture in order to provide clinicians with informa-
tion concerning this uncommon malignancy. 
Written informed consent was obtained from 
the patient.

Case presentation

A 47 year-old woman was admitted to the hos-
pital because of an incidentally homogenous, 
anechoic cystic mass in left suprarenal area  
by a routine ultrasonic examination, measuring 
65 × 54 mm (Figure 1). The patient had no 
symptoms of fever, dizziness, headaches, ab- 
dominal pain, nausea, hypertension, or urinary 
urgency, and with no loss of appetite or wei- 
ght change. Routine laboratory studies report-
ed no significant abnormality. Endocrine te- 
sts, including plasma cortisol, renin, angioten-
sin, aldosterone, adrenocorticotropin hormone 
(ACTH), 24-hr urinary vanillylmandelic acid 
(VMA), and urinary homovanillic acid (HVA), 
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were all within normal ranges. Computed 
tomography (CT) displayed a well-demarcated, 
hypodense and homogeneous mass without 
contrast enhancement in left cystic adrenal, 
measuring 63 × 56 × 60 mm (Figure 2). With 

GN is a benign, slow-growing neoplasm origi-
nating from neural crest tissue, and is made  
up of mature ganglion cells, Schwann mesen-
chymal cells, gangliocytes, and nerve fibers. 
The tumors were commonly found in the retro-
peritoneum (32% to 52%), mediastinum (39% 
to 43%), or cervical region (8% to 9%), with only 
a small proportion originated from adrenal [2, 
5]. When severe hemorrhage with subsequent 
blood resorption within a tumor, or ischemic 
necrosis followed by liquefaction, the cystic 
tumor would form. However, these types of  
cystic degeneration often happen in faster 
growing tumors while slow-growing ganglio- 
neuromas usually present with solid masses. 
Focal central hemorrhage and partially cystic 
degeneration are rarely reported in any above-
mentioned locations [9, 10]. 

GNs mainly occur in adolescents and young 
adults, equally distributed between males  
and females, with most patients with adrenal 
GN being clinically asymptomatic. Even if the 

Figure 1. Abdominal US of cystic adrenal ganglioneuroma. The images show 
a homogenous, anechoic, smooth-walled cystic mass (65 × 54 mm) with 
slight internal septation in right suprarenal area.

Figure 2. CT images of cystic adrenal ganglioneuroma. The images reveal a 
homogeneous and low-density left adrenal cystic mass (arrow, 63 × 56 × 60 
mm) with no contrast enhancement, no septation, no solid component or 
calcification. (A. CT scan; B. contrast-enhanced CT scan).

Figure 3. Microscopic examination of cyst wall. The 
cyst wall is rich in nerve fibers and spindle-shaped 
Schwann cells, and ganglionic cells (arrow) are pres-
ent among the nervous fibrous tissue (HE, × 100). 

these findings, our preliminary 
diagnosis was a non-function-
ing adrenal cyst.

With adequate preparation, 
laparoscopic removal of the 
mass was performed. During 
the process, a cystic lesion  
of the left adrenal was identi-
fied, and 60 × 50 mm mass 
was completely excised. On 
microscopic examination, the 
cyst wall was composed of 
nerve fibers, Schwann cells, 
and mature ganglion cells 
(Figure 3). The immunohisto-
chemical analysis showed th- 
at the cyst wall was positive- 
ly stained for synaptophysin 
(SYN) and neuro-specific eno-
lase (NSE) (Figure 4). The final 
histopathologic report reveal- 
ed adrenal ganglioneuroma 
with cystic degeneration. The 
patient recovered quickly wi- 
thout complication after the 
operation. There was no evi-
dence of recurrence by ultra 
sound during the 6-month 
follow-up. 

Discussion
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tumors reach a large size, most of these neo-
plasms are still hormonally silent. In contrast, 
some GNs are endocrinologically active as evi-
denced by secretion from vasoactive intestinal 
peptide, catecholamine or androgen [11-13].

Identifying cystic adrenal ganglioneuroma with 
image is challenging. The cystic components  
of GNs are low in attenuation without contrast 
enhancement on CT imaging, and the solid 
components showing a slight to moderate  
contrast enhancement of less than 40 Ho- 
unsfield units. On MRI, cystic degeneration has 
a hyper-intense signal on T2-weighted images, 
and the solid components show a late and 
gradual enhancement on dynamic MRI [10, 14]. 
However, due to the extremely rarity of cystic 
GN and lack of a massive solid component  
in the lesion, preoperative diagnosis of cystic 
adrenal ganglioneuroma is challenging, espe-
cially when extensive cystic degeneration occ- 
urs as in the present case.

As to differential diagnosis, cystic adrenal neu-
roblastoma should be excluded because of 
their malignant tendency. Secretion of cate-
cholamines is uncommon in ganglioneuromas, 
while increased level of VMA and HMA are 
encountered in 80%-95% of neuroblastomas, 
although these tumors rarely lead to sympto- 
ms of catecholamine excess. Additionally, neu-
roblastomas occur at earlier age. More than 
95% of neuroblastomas are diagnosed by age 
ten, while ganglioneuromas tend to occur in 
adolescents and young adults [2, 15]. 

In addition to cystic adrenal neuroblastoma, 
pheochromocytoma should be ruled out be- 
cause of the potential uncontrollable hyper- 
tension during surgery. Heochromocytoma is a 

pheochromocytoma from cystic adrenal gan-
glioneuromas [1, 5]. After the administration  
of contrast media, the adrenal cystic mass  
in pheochromacytoma preserves an enhanc- 
ed thick wall [1, 7]. Furthermore, 131I-meta-
iodobenzyl guanidine (MIBG) scanning can aid 
in the differential diagnosis [6].

Cystic adrenal ganglioneuromas are commonly 
asymptomatic and hormonally inactive. Opera- 
tion indications are in accordance with the 
standards of adrenal incidentaloma. In our 
department, patients with either symptoms or 
abnormal hormone level, regardless of their 
adrenal lesion size, are treated surgically. Pa- 
tients with an incidental mass larger than 40 
mm in diameter, regardless of the presence of 
symptoms, are also advised to have surgery. 
But, for the small adrenal incidental with di- 
ameter less than 4 cm, we employ a “wait and 
see” strategy. In the present case, we conduct-
ed surgical removal of the lesion because its 
size reached 65 mm. Laparoscopic surgery  
has become a reasonable choice for benign 
adrenal tumors, including cystic adrenal GNs 
and the characteristic of previous similar ca- 
ses are shown in Table 1. Prognosis of cystic 
adrenal ganglioneuromas after surgical resec-
tion is excellent, although metastasis has been 
reported in several cases [11, 15].

Conclusion

Ganglioneuroma with cystic degeneration oc- 
curs rarely. According to our knowledge, preop-
erative diagnosis is difficult, and the disease  
is usually confirmed by histopathological find-
ings. Surgical removal of the neoplasm is an 
effective therapeutic method. Due to increas- 
ed and improved utilization of imaging tech-

Figure 4. Immunohistochemical analysis of cyst wall. The cyst wall was as-
sessed by immunohistochemistry analysis, and ganglionic cells (arrow) were 
positively stained for SYN and NSE (× 100).

catecholamine-secreting tum- 
or originating from chromaffin 
cells in the adrenal medulla 
[16]. Hypertension is the car-
dinal symptom, and may ac- 
company with headache, pal-
pitation, and sweating [1, 4, 6, 
14]. However, cystic pheoch- 
romocytoma may show partic-
ular characteristics, such as  
a higher probability of being 
asymptomatic and a negative 
biochemical assessment [1]. 
Image modalities are valua- 
ble at distinguishing cystic 
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niques, detection of such tumors will conti- 
nue to rise. Therefore, cystic ganglioneuroma 
should be considered as a differential diagno-
sis in patients with cystic adrenal lesions. 

Acknowledgements 

This work was supported by grants from 
National Natural Science Foundation of China 
(grant number: 81402124, 81472416 and 
21577097), the Strategic Priority Research 
Program of the Chinese Academy of Sciences 
(grant numbers XDB14000000). We thank lab 
members for the experimental support. 

Disclosure of conflict of interest

None.

Abbreviations

GNs, Ganglioneuromas; AI, Adrenal incidenta- 
lomas; ACTH, Adrenocorticotropin hormone; 
VMA, Urinary vanillylmandelic acid; HVA, Urinary 
homovanillic acid; CT, Computed tomography; 
SYN, Synaptophysin; NSE, Neuro-specific eno-
lase; MIBG, 131I-meta-iodobenzyl guanidine.

Address correspondence to: Dr. Baomin Qiao, De- 
partment of Urology, Second Hospital of Tianjin 
Medical University, Tianjin Institute of Urology, 23 
Pingjiang Road, Tianjin 300211, China. Tel: +86- 
22-88329692; Fax: +86-22-88329692; E-mail: 
94433007@qq.com

References

[1] Carsote M, Ghemigian A, Terzea D, Gheo-
rghisan-Galateanu AA, Valea A. Cystic adrenal 
lesions: focus on pediatric population (a re-
view). Clujul Med 2017; 90: 5-12.

[2] Radin R, David CL, Goldfarb H, Francis IR. Adre-
nal and extra-adrenal retroperitoneal ganglio-
neuroma: imaging findings in 13 adults. Radi-
ology 1997; 202: 703-707.

[3] Xie J, Dai J, Zhou WL, Sun FK. Adrenal ganglio-
neuroma: features and outcomes of 42 cases 

in a Chinese population. World J Surg 2018; 
42: 2469-2475. 

[4] Mylonas KS, Schizas D, Economopoulos KP. 
Adrenal ganglioneuroma: what you need to 
know. World J Clin Cases 2017; 5: 373-377.

[5] Rha SE, Byun JY, Jung SE, Chun HJ, Lee HG, 
Lee JM. Neurogenic tumors in the abdomen: 
tumor types and imaging characteristics. Ra-
diographics 2003; 23: 29-43.

[6] Andreoni C, Krebs RK, Bruna PC, Goldman SM, 
Kater CE, Alves MT, Ortiz V. Cystic phaeochro-
mocytoma is a distinctive subgroup with spe-
cial clinical, imaging and histological features 
that might mislead the diagnosis. BJU Int 
2008; 101: 345-350.

[7] Zheng FS MQ, Ma QF, Yu XL, Shi CQ, Yu CG.
Cystic adrenal tumor (report of 16 cases). 
Medical Journal of the Chinese People’s Armed 
Police Forces 2006; 17: 289-290.

[8] Zhao ZM, Xiao L, Ma HJ, Hao L, Ma CL, Feng B. 
Analysis of diagnosis and treatment of cystic 
lesion of adrenal gland. Journal of Clinical Urol-
ogy 2006; 21: 925-926.

[9] Dotto JE, Baehring J, Piepmeier JM, Bannykh 
SI. 21-year-old woman with a cystic brain le-
sion. Brain Pathol 2006; 16: 239-241.

[10] Komai Y, Kawakami S, Yoshida S, Sakai Y, Ko-
bayashi T, Kageyama Y, Kihara K. A case of cys-
tic ganglioneuroma of adrenal gland present-
ing as a huge retroperitoneal mass. Hinyokika 
Kiyo 2006; 52: 549-551.

[11] Geoerger B, Hero B, Harms D, Grebe J, 
Scheidhauer K, Berthold F. Metabolic activity 
and clinical features of primary ganglioneuro-
mas. Cancer 2001; 91: 1905-1913.

[12] Camelo M, Aponte LF, Lugo-Vicente H. Dopa-
mine-secreting adrenal ganglioneuroma in a 
child: beware of intraoperative rebound hyper-
tension. J Pediatr Surg 2012; 47: e29-e32.

[13] Koch CA, Brouwers FM, Rosenblatt K, Burman 
KD, Davis MM, Vortmeyer AO, Pacak K. Adrenal 
ganglioneuroma in a patient presenting with 
severe hypertension and diarrhea. Endocr 
Relat Cancer 2003; 10: 99-107.

[14] Maweja S, Materne R, Detrembleur N, de Leval 
L, Defechereux T, Meurisse M, Hamoir E. Adre-
nal ganglioneuroma. Am J Surg 2007; 194: 
683-684.

Table 1. Characteristics of previous cystic adrenal ganglioneuroma
Authors Cases Symptom Detection Treatment Size (cm)
Komai Y, et al. [10] 1 Abdominal distension and left upper quadrant pain Imaging examination En bloc resection 22 × 20 × 8

Andreoni C, et al. [6] 6 3 are asymptomatic CT/MRI En bloc resection Mean size 6.6 cm

Fusheng Zheng, et al. [7] 1 Asymptomatic Ultrasound/CT/MRI En bloc resection --

Zhenmeng Zhao, et al. [8] 1 Asymptomatic Ultrasound/CT/MRI En bloc resection --

Chunming Yang, et al. [16] 1 Asymptomatic Ultrasound/CT/MRI En bloc resection --

Lifa Hu, et al. [17] 1 Paroxysmal hypertension and vertigo Ultrasound/CT En bloc resection 7 × 7.5 × 8

mailto:94433007@qq.com


Cystic adrenal ganglioneuroma

10087 Int J Clin Exp Med 2018;11(9):10083-10087

[15] Lonergan GJ, Schwab CM, Suarez ES, Carlson 
CL. Neuroblastoma, ganglioneuroblastoma, 
and ganglioneuroma: radiologic-pathologic 
correlation. RadioGraphics 2002; 22: 911-
934.

[16] Yang CM KC, Wang P, Sun ZX, Sun CC, Jiang YJ. 
Cystic lesion of adrenal gland. China Journal of 
Modern Medicine 2005; 15: 256-258.

[17] Hu LF GH, Fan X, Zhang WH. Primary adrenal 
ganglioneuroma: a case report. Medical Jour-
nal of National Defending Forces in Northwest 
China 2007; 28: 421-422.


