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Abstract 

Adrenal ganglioneuroma is a benign tumor of the sympathetic nervous system, composed of gangliocytes and mature 
neural stroma. The tumor is asymptomatic in the majority of cases and mostly accidentally detected in diagnostic 
imaging due to health check. When the tumor is large, it causes the symptom such as abdominal pain or discomfort. We 
report a case of adrenal ganglioneuroma incidentally detected in a 25-year-old male patient. The physical examination 
and laboratory tests were in normal ranges. However, abdominal magnetic resonance imaging showed a large 
heterogeneous right adrenal mass measuring 16.8 x 14.1 cm. Histological examination of biopies confirmed an adrenal 
ganglioneuroma. A right adrenalectomy by laparotomy was carried out. The right renal artery was injured during the 
dissection of tumor and repaired with an end-to-end anastomosis. During postoperative period, the patient experienced 
a pleural effusion requiring a needle aspiration. No recurrence occurred during the 6-month follow-up.  
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1. Introduction

Ganglioneuroma (GN) is a well-differentiated tumor deriving from the primordial neural crest cells that develop into 
the adrenal medulla and sympathetic nervous system during specification and differentiation [1,2]. According to 
Lonergan GJ et al. [3], it is composed entirely of mature ganglion cells and Schwannian stroma, thus considered benign, 
contrary to other sympathetic neuroectodermal tumors: neuroblastoma (NB) and ganglioneuroblastoma (GNB) with 
malignant or potentially malignant behavior. This tumor emerge along the anatomic distribution of sympathetic ganglia, 
and most of the GNs are located in the retroperitoneum (30-50%), posterior mediastinum (40%), and rarely in the 
adrenal gland (20-25%). GN may arise either from NB and ganglioneuroblastoma GNB, or de novo [4] 

 In report of Mylonas KS (2017), adrenal ganlioneuroma is generally hormonally silent, clinically asymptomatic even 
when the size of tumor is large and detected incidentally in the majority of cases [5]. However some of them secrete 
sufficient quantities of catecholamines. Although the charactetistics of adrenal GN on diagnostic imaging procedures 
such as computerized tomography (CT) scan and magnetic resonance imaging (MRI) are well-defined, however, 
clinically adrenal GN is challenging for diagnosis because of its similarity to other solid adrenal tumors. Histological 
examination remains the golden standard for the definitive diagnosis for adrenal GN which is treated by surgical 
resection with an excellent prognosis [6-8]. 

In this report, we present a case of 25-year-old male patient with a giant tumor in the right upper-quadrant that was 
diagnosed an adrenal GN and treated surgically because there were no reports in Vietnam so far for this.  

http://creativecommons.org/licenses/by/4.0/deed.en_US
https://gsconlinepress.com/journals/gscarr/
https://doi.org/10.30574/gscarr.2023.16.3.0367
https://crossmark.crossref.org/dialog/?doi=10.30574/gscarr.2023.16.3.0367&domain=pdf


GSC Advanced Research and Reviews, 2023, 16(03), 120–124 

121 

2. Case Report 

A 25-year-old male patient presented a non-specific abdominal discomfort and a palpable mass in the right upper-
quadrant. He had no significant past medical or surgical history. A abdominal solid mass was palpable in the right 
subcostal area. The rest of physical examination revealed no significant findings; his blood pressure was 120/ 70 mmHg.  

Routine laboratory studies, including hemogram, biochemistry test, urinalysis, were normal. Serological markers of 
hepatitis B and C virus were negative. Endocrine tests were withing normal range, including serum cortisol level at 8h 
(326 nmol/L; normal range: 133 – 357 nmol/L), serum adrenocorticotropin hormone (ACTH) level (16.6 pg/mL; 
normal range: 7.2 – 63.3 pg/mL), 24h urinary catecholamines (adrenaline, noradrenaline, dopamine) and serum 
catecholamines levels. Levels of tumor markers (Alpha-fetoprotein, CA 19.9) were within normal limits.  

Abdominal CT scan showed a relatively heterogeneous right adrenal tumor measuring 16 x 12 cm with enhanced edge. 
MRI showed a large solid formation measuring 16.8 x 14.1 cm, composed of solid and fat components, with well-defined 
edge, located in the topography of the right adrenal. On the T1-weighted MRI, the tumor was visualized as a 
heterogeneous mass with signal intensity (hypointense signal) lower than that of the liver. T2-weighted MRI revealed 
a heterogeneous mass with high signal intensity (hyperintense signal) greater than that of the liver. Out-of-phase MRI 
did not show significant signal loss in the tumor comparing with in-phase MRI. After administration of gadolinium, there 
was enhancement of the solid components of the mass without wash-out sign. The tumor pushed the right kidney 
inferiorly, the liver to the left without well-defined cleavage plane and compressed the inferior vena cava (IVC). Initially, 
it was taken for a hepatic tumor, but its retroperitoneal localization refuted this supposition. However, it was not 
possible to conclude whether the adrenal tumor was benign or malignant. Therefore, an ultrasound-guided biopsy of 
the mass was conducted. Histological examination confirmed an adrenal ganglioneuroma. 

 

Figure 1 Abdominal MRI show a voluminous heterogenous formation 

The laparotomy with a J-shaped incision was performed. At exploration, a tumor measuring 25 x 20 cm occupied most 
of the space in the right hemi-abdomen, pushed the liver to the left and the right kidney inferiorly. A right adrenalectomy 
was performed. Firstly, the tumor was dissected along the capsule and detached from the IVC. The vessels of tumor was 
ligated and cut carefully. As the tumor was attached partially to right renal vessels. However, the right renal artery was 
injured during the dissection despite the extreme caution. We reconstructed the artery with an end-to-end anastomosis; 
the warm ischemia time was 5 minutes. Upon removal of the vascular clamp, the right kidney was rapidly recolored. 
The mass was completely excised without significant hemorrhage nor other complications. 

The surgical specimen showed mature ganglion cells and petite, regular, bland Schwann cells. The microscopic 
appearance was straightforward as an adrenal ganglioneuroma. The early postoperative course was uneventful. The 
postoperative renal function was normal and the examination of the right renal artery by color Doppler ultrasound 
study did not notice any stenosis of the anastomosis (peak systolic veloctity 120 cm/s). The patient was discharged at 
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postoperative day 7. At the 1-month follow-up visit, a right pleural effusion was recorded and required a needle 
aspiration, when the patient complained of right chest pain and slight dyspnea. No recurrence occurred at the 6 month 
follow-up visit. 

 

Figure 2 Right adrenal tumor measuring 25 x 20 cm, anterior view (A) and posterior view (B) 

 

 

Figure 3 Histopathology of adrenal tumor tissue stained by hematoxylin and eosin (H&E, x400). Microscopic view 
shows ganglion cells (green arrow) and mature Schwann cells (blue arrow) 

3. Discussion 

Neuroblastoma, ganglioneuroblastoma and ganglioneuroma are tumors varying maturity devived from the primordial 
neural crest cells that form the sympathetic nervous system, ranging from the undifferentiated (NB) to the mature (GN). 
GN is a rare and benign tumor composed completely undifferentiated cells, while NB and GNB contain immature 
elements and are considered malignant and potentially malignant, respectively. The median age at diagnosis is 
approximately 7 years [3,4,7] 

Adrenal GNs usually have silent hormonal function. They are detected incidentally in the majority of cases. In other 
cases, physical examination find abdominal pain, palpable mass or specific signs of organ compression. Most of GNs do 
not secrete catecholamine or steroid hormones. Endocrine tests are normal in general. Occasionally, some of adrenal 
GNs secrete catecholamines as a result of a mixed tumor with pheochromocytoma (PC), and can manifest the 
sympathetic hyperactivity (hypertension, diarrhea, flushing, etc); but they secrete exceptionally cortisol and androgen 
[8-10] Composite adrenal tumors PC/GN contain pheochromocytoma together with ganglioneuroma, and are functional 
in the most of cases with increased levels of catecholamines or even corticotropin-releasing hormone. GN sometimes 
can also produce vasoactive intestinal peptide by ganglion cells, responsible of diarrhea [10] Therefore, all patients with 
adrenal GN should be evaluated with hormonal screening tests. 

Most of adrenal GNs are detected incidentally on diagnostic imaging studies [11]. Ultrasonography is not well specific, 
shows a well-defined, homogeneous and hypoechogenic mass. On CT scan , adrenal GN have a variable appearance and 
is described as a well circumscribed homogeneous or slightly heterogeneous mass, hypodense signal and slightly 
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enhanced in the delayed phase. According to Adas M [8], intratumoral calcifications are present in 0% to 29% of GNs. 
Guo YK et al [12] reported that both CT scan and MRI are valuable technique for diagnosis of CNs. CT scan allows for an 
accurate evaluation of relationship with vascular structures. On MRI, the tumor shows a homogenous mass with low- 
or intermediate signal intensity in T1-weighted, heterogeneous with slightly high signal intensity on T2-weighted, and 
progressively enhanced after gadolinium administration. The heterogeneous high signal intensity on T2-weighted 
images depends on the amount of myxoid matrix, collagen fibers and ganglion cells present in the tumors. Although the 
imaging characteristics of adrenal GN have been well described, the preoperative precise diagnosis remains difficult 
because of lack of specific findings. Some characteristics of adrenal GN are similar to other adrenal tumors, such as 
adrenocortical carcinoma or PC; and the non-diagnosis rate in GN before surgery is 64.7%. Thus, diagnostic imaging 
studies cannot differentiate GN from other adrenal tumors arising from sympathetic nervous system or from adrenal 
gland itself. Only biopsy for histopathological examination can confirm the diagnosis [13-15]. 

The treatment of choice for adrenal GN is surgical resection [16,17]. Deflorenne E et al [17] had a retrospective 
multicentric study of 104 cases from the COMETE network. Open surgery is imperative in the present case because of 
the size of the mass. However, laparoscopic surgery may be a great alternative for small tumors. The incidence of 
postoperative complications are transient. The risk of surgery-related complications can assessed by image-defined risk 
factors described by the International Neuroblastoma Risk Group Staging System [18]. Tumoral tissue related to 
vascular structures or adjacent organs are risk factors for complications. It is necessary to prepare a further visceral or 
vascular resection and reconstruction for resection of a tumor that involves multiple structures, which was 
unfortunately occurred in our situation. GNs are classified within a favorable histology group [19].The prognosis of 
adrenal GN after surgical resection is good without any further requirement for treatment with no recurrence [17]. In 
this our case, the patient had no tumor recurrence at 1 years after the operation. 

4. Conclusion 

In conclusion, adrenal GN is a rare benign and non-secretor tumor arising from the sympathetic nervous system. 
Diagnostic imaging studies as Ultrasound, CT scan and MRI are not specific therefore it cannot differentiate a GN from 
other adrenal tumors. Biospy is required to confirm the diagnosis. Surgical resection is currently the first-line treatment 
with a good prognosis. 
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