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Purpose: Adrenal schwannomas are very rare and are usually incidentally found on autopsy 
and imaging. The aim of this study was to describe our experience of adrenal schwannoma 
and review the literature regarding this rare tumor.
Methods: To identify patients with adrenal schwannoma, the MEDLINE database was 
searched via the major electronic database PubMed using the medical subject heading 
terms “adrenal” and “schwannoma”. Thirty-nine adrenal schwannoma cases, including two 
from our institution were included.
Results: The mean age at diagnosis was 47.95 years (range, 11∼89 years). The female:male 
ratio was 21:17. Sixteen patients had tumors on the right side, 19 on the left, while one 
patient had bilateral tumors. The mean tumor size was 6.12 cm (range, 0.6∼14.5 cm), and 
the mean tumor weight was 161.3 g (range, 31.5∼600.0 g). Sixteen tumors were solid, 
four cystic, one solid and cystic, and 18 were not described. Histologically, 14 cases were 
Antoni A, two were Antoni B, and 12 had concomitant Antoni A and B.
Conclusion: Adrenal schwannoma is usually an incidental finding, and the clinician must 
have a high index of suspicion to recognize it when imaging reveals suggestive features.
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INTRODUCTION

Adrenal incidentaloma is defined as an adrenal lesion 

found incidentally on autopsy or imaging. The differential 

diagnosis of adrenal incidentaloma ranges from benign 

adrenocortical adenoma and pheochromocytoma to 

malignant lesions including neuroblastoma, ganglioneu-

roma, and adrenocortical carcinoma.(1) 

Schwannoma is a benign nerve sheath tumor composed 

of Schwann cells in peripheral, motor, sympathetic, or 

cranial nerves of the head and neck region and upper and 

lower extremities. Schwannoma arising from visceral 

organs is very rare and occasionally may represent inci-

dental report.(2) Schwannoma originated from adrenal 

gland is rare, and a few dozen cases have been described in 

the literature.(1-30)

The aim of this study was to review the schwannoma 

arising from the adrenal gland including two cases of our 

institution.

METHODS

To identify patients with adrenal schwannoma, the 

MEDLINE database was searched via the major electronic 

database PubMed on January 27, 2015 using the medical 

subject heading (MeSH) terms “adrenal” and “schwannoma”. 

Review articles and editorial comments without new 

cases were excluded. We manually searched the reference 

lists of identified articles to find additional eligible reports. 

No language restriction was imposed.
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Fig. 1. Abdomen CT scanning (present 
case 1) showing about 3.9 cm
sized round mass with hete-
rogenous density in Lt. adre-
nal gland (white arrow).

Data including the publication year, country, age, sex, 

clinical presentation, diagnostic imaging modality, site, 

tumor size, weight, cystic or solid, Antoni A or B, surgical 

procedure, and immunohistochemical (IHC) staining 

results were extracted. Two patients diagnosed in our 

hospital were included (Fig. 1).

This study was approved by the Institutional Review 

Board of Gangnam Severance Hospital, Yonsei University 

College of Medicine, and was conducted according to the 

principles of the Helsinki Declaration (IRB No.3-2015-0201).

RESULTS

A total of 39 adrenal schwannoma cases, including two 

treated at our hospital, were enrolled in this study. The 

patients’ clinicopathologic characteristics are listed in 

Tables 1 and 2. 

The mean age at diagnosis was 47.95 years (range, 11∼

89 years), and the female:male ratio was 21：17. Among 

the 39 patients, 25 underwent surgical excision; 12 had 

open surgery, and 13 underwent laparoscopic surgery. 

Three cases were found on autopsy, and the excision 

method was not described for 11 cases.

Tumors were located on the right and left sides in 16 and 

19 cases, respectively, while one patient had bilateral 

tumors. The mean tumor size was 6.12 cm (range, 0.6∼

14.5 cm), and the mean tumor weight was 161.3 g (range, 

31.5∼600.0 g).

With respect to tumor characteristics, 16 were solid, 4 

cystic, 1 was solid and cystic, and 18 were not described. 

Expression of Antoni A was 14, Antoni B was 2, and 

concomitant Antoni A and B were 12.

DISCUSSION

Improvements in diagnostic imaging modalities have 

increased the identification of clinically silent adrenal 

masses called incidentalomas. Adrenal incidentalomas are 

asymptomatic adrenal tumors discovered on imaging 

performed to evaluate an abdominal problem unrelated to 

adrenal disease.(1)

Adrenal incidentalomas can be functioning or non- 

functioning, and benign or malignant. Functioning tumors 

include aldosterone-producing adenomas, cortisol-producing 

tumors such as Cushing’s syndrome, androgen-producing 

tumors, and pheochromocytomas. Non-functioning benign 

tumors include adenomas, myelolipomas, ganglioneu-

romas, adrenal cysts, and hematomas. Malignant tumors 

include adrenocortical cancer and metastatic disease. 

Fortunately, most are non-functioning and benign.(7)

Adrenal incidentalomas are usually asymptomatic, but 

hormone overproduction symptoms are sometimes 

discovered on closer monitoring after adrenal tumor 

identification. 

Verocay first described schwannoma in 1908, and 

Antoni further sub-classified into two distinct histologic 

patterns in 1920.(1) This neoplasm is a homogenous, 

benign, relatively slow-growing nerve sheath tumor 

composed of Schwann cells in peripheral, motor, sensory, 

sympathetic, or cranial nerves. Schwannomas are also 
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Authors Year Country
Sex/
age

Diagnostic 
modality

Site
Size
(cm)

Weight
(gram)

Cystic (C)
or solid (S)

Antoni
A or B

Surgical 
procedure

Bedard YC, et al.(30) 1986 USA F/63 NI Lt. 9.0 180 S NI Open
Kostakopoulos A, et al.(29) 1991 Greece F/38 NI NI NI NI NI NI NI
Tommaselli AP, et al.(28) 1996 Italy M/44 US,CT,1231-MIBG Rt. 3.9 NI C A Open
Fabbro MA, et al.(27) 1997 Italy M/11 US,CT Lt. NI NI S NI Open
Igawa T, et al.(26) 1998 Japan M/45 US Lt. 6.5 75.5 S A NI
Yonou H, et al.(25) 1999 Japan F/67 US,CT Lt. 6.0 50 NI A NI
Pittasch D, et al.(24) 2000 Germany F/56 US,CT,MRI Rt. 12.4 NI S A,B NI
Ikemoto I, et al.(23) 2002 Japan F/62 NI Rt. 12.0 600 C B NI
Barrero Candau R, et al.(22) 2002 Spain M/53 US,CT Rt. NI NI S NI NI
Arena V, et al.(21) 2004 Italy M/67 Autopsy Rt. 0.6 NI S NI Autopsy

Italy M/89 Autopsy Rt. 1.0 NI S A Autopsy
Inokuchi T, et al.(20) 2006 Japan F/35 US,CT,MRI Bi 7.5 88 C A,B Lapa
Lau SK, et al.(19) 2006 USA F/26 NI Rt. 10.0 200 NI A NI

USA M/73 CT Rt. 9.0 190 NI A,B NI
Korets R, et al.(18) 2007 USA M/70 CT Lt. 2.8 65 NI A Lapa
Garg S, et al.(17) 2007 India NI NI NI NI NI NI NI NI
Gazula S, et al.(16) 2007 India M/42 US,CT Rt. 12.0 NI S NI Open
Suzuki K, et al.(15) 2007 USA M/33 CT,MRI Rt. 9.0 NI S A NI
Jakowski JD, et al.(14) 2008 USA F/51 CT Lt. 5.5 84 C A,B Lapa
Hsiao HL, et al.(13) 2008 Taiwan M/49 US,CT Rt. 5.0 31 NI A Lapa
Onoda N, et al.(12) 2008 Japan M/62 CT,MRI Lt. 4.5 60 S A Lapa
Yang CY, et al.(11) 2009 China F/30 CT,MRI Lt. NI NI NI A,B Lapa
Târcoveanu E, et al.(10) 2009 Romania M/55 US,CT Lt. 4.5 NI NI A Lapa
Dario C, et al.(9) 2009 Italy M/42 US,CT Rt. 7.0 NI S NI Lapa
Xiao C, et al.(8) 2011 China F/30 US,CT Lt. 3.0 NI NI A,B Open

China F/38 US,CT Lt. 3.5 NI NI A,B Open
China F/46 US,CT Lt. 4.5 NI NI A,B Open
China F/43 US,CT Lt. 5.1 NI NI A,B Open
China M/47 US,CT Lt. 6.0 NI NI A,B Open
China M/39 US,CT Rt. 3.5 NI NI A,B Open

Kleiman DA, et al.(7) 2011 USA F/31 CT Rt. 4.5 NI NI NI Lapa
Richter KK, et al.(6) 2011 New Zealand F/30 US,CT Rt. 14.5 312 NI NI Lapa
Bakhshi GD, et al.(5) 2011 India F/34 NI NI NI NI NI NI NI
Toutouzas KG, et al.(4) 2012 Greece F/71 US,CT Lt. 5.5 NI C & S A,B Lapa
Adas M, et al.(1) 2013 Turkey F/32 CT,PET-CT Lt. 10.0 NI S A Open
Mohiuddin Y & Gilliland MG(3) 2013 USA M/79 Autopsy Lt. 0.6 NI S A Autopsy
Jeshtadi A, et al.(2) 2014 India F/55 CT Rt. 8.0 NI S B Open
Present case 1 2015 Korea F/39 CT Lt. 1.4 NI S NI Lapa
Present case 2 2015 Korea F/45 CT Lt. 3.8 NI S A Lapa

CT = computed tomography; 123I-MIBG = iodine-123-metaiodobenzylguanidine; Lapa = laparoscopy; MRI = magnetic resonance 
imaging; NI = not identified; PET = positron emission tomography; US = ultrasonography.

Table 1. Summary of 39 patients with adrenal schwannoma

known as neurilemomas, neuromas, neurolemomas, and 

Schwann cell tumors. 

Schwannomas arising from visceral organs are very rare 

and are occasionally discovered incidentally. Adrenal 

schwannoma is also usually an incidental finding and very 

rare. There have been a few dozen cases of adrenal 

schwannoma described in the literature.(1-30) They are 

thought to arise from the adrenal medulla because there is 

continuity between it and the tumor and an absence of a 

septum around the tumor.

Preoperative diagnosis of adrenal schwannoma is 

challenging despite the use of multiple imaging modalities 

including ultrasonography (US) and computed tomo-

graphy (CT). The goals of the preoperative evaluation are 

to determine the need and feasibility of resection and to 

rule out other metabolically active adrenal tumors, which 

will assist the practitioner in selecting an appropriate 

treatment course.(7) 

Contrast-enhanced CT of the abdomen is usually the 

first imaging study performed. On CT scans, schwannoma 

appears as a well-demarcated, round or oval mass that may 

be homogeneous; however, other cases have shown 
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Variables N=39

Age at diagnosis Mean±SD (years) 47.95
Range (years) 11∼89

Sex distribution Female 21
Male 17
NI 1

Location Right 16
Left 19
Bilateral 1
NI 3

Size Mean±SD (cm) 6.12
Range (cm) 0.6∼14.5

Weight Mean±SD (gram) 161.3
Range (gram) 31.5∼600.0

Characteristics Solid 16
Cystic 4
Sold and cystic 1
NI 18

Antoni A 14
B 2
A and B 12
NI 11

Surgery Open 12
Lapa 13
Autopsy 3
NI 11

Lapa = laparoscopy; NI = not identified; SD = standard deviation.

Table 2. Patient clinicopathologic characteristics

prominent cystic degeneration and calcifications. With the 

addition of contrast, schwannomas may demonstrate 

variable homogeneous or heterogeneous enhancement.(18) 

However, the diagnosis often remains unclear until surgical 

intervention and histopathology studies are performed.

Magnetic resonance imaging (MRI) can be helpful in 

evaluating tumor size and determining the relationship of 

the mass with adjacent structures.(7)

The diagnosis of an adrenal schwannoma is usually made 

upon pathologic review of the surgical specimen showing; 

neoplastic cells simulating differentiated Schwann cells 

that are well circumscribed and composed of spindle cells 

organized as cellular areas with nuclear palisading (Antoni 

A) and paucicellular areas (Antoni B).(18)

Differential diagnoses of adrenal schwannoma include 

other neoplasms of the adrenal gland that may exhibit 

spindle cell morphology. Pheochromocytoma, ganglio-

neuroma, leiomyoma, and solitary fibrous tumors should 

all be considered in patient with suspected adrenal 

schwannoma.(13)

A small subset of schwannomas may be indistin-

guishable from neurofibromas due to similar histologic 

appearance and positive S-100 protein expression. In in 

such instances, positive staining for calretinin, a calcium- 

binding protein belonging to the same protein family as 

S-100, expressed in schwannoma but not neurofibroma, 

will allow for discrimination between the two entities.(2) 

Immunohistochemistry of adrenal schwannomas shows 

strong and diffuse S-100 staining. These tumor also display 

pericellular reactivity for collagen IV.(16) They are typically 

negative for CD117, desmin, CD 34, HMB-45, synaptophysin, 

chromogranin, cytokeratin, and smooth muscle actin.

Surgical excision should be strongly considered for all 

patients with functional adrenal incidentaloma.(3) As the 

diagnosis of adrenal schwannoma is made by proper 

examination of the surgical specimen, most adrenal 

schwannomas are excised according to institutional 

treatment policies for adrenal incidentalomas. The surgical 

approach should focus on complete excision of the mass. 

Although adrenal schwannoma is a very rare entity and 

is usually found incidentally, clinicians must consider it in 

the differential diagnosis of adrenal incidentaloma.
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