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ABSTRACT

Background and Objectives: Schwannomas are tumors
originating from Schwann cells of the peripheral nerve
sheath (neurilemma) of the neuroectoderm. Rarely,
schwannomas can arise from the retroperitoneum and
adrenal medulla. We describe a case of a 71-y-old woman
who presented with an incidentally discovered adrenal
tumor.

Methods: Ultrasound and computed tomography scans
revealed a lesion with solid and cystic areas originating
from the left adrenal gland. The patient underwent com-
plete laparoscopic resection of the tumor and the left
adrenal gland.

Results: Histopathological examination and immunohis-
tochemical staining of the excised specimen revealed a
benign schwannoma measuring 5.5�5�3.7 cm. To our
knowledge, few other cases of laparoscopic resection of
adrenal schwannomas have been reported.

Conclusion: Because preoperative diagnosis of adrenal
tumors is inconclusive, complete laparoscopic excision
allows for definitive diagnosis with histological evaluation
and represents the treatment of choice.
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INTRODUCTION

Neural sheath tumors are a subgroup of soft tissue neo-
plasms that include both benign and malignant schwanno-
mas.1–3 Schwannomas, also referred to as neurilemmomas or
neurinomas, generally are benign and occur as solitary tu-
mors from the cranial and peripheral nerves of the head,
neck, extremities, and stomach. Additionally, they may arise
from the retroperitoneal space, spinal nerves, and less fre-
quently the adrenal medulla in the adrenal glands.4–9 This latter
localization is extremely rare, andonly a fewcase reports canbe
found in the medical literature. Studies have shown that ap-
proximately 0.5% to 5% of schwannomas are retroperitoneal,
constituting �0.2% of adrenal incidental tumors.10

The most common clinical presentation of a retroperitoneal
schwannoma is a vague abdominal or dull flank pain and
discomfort. Nevertheless, most schwannomas in the adrenal
glands are commonly detected incidentally by imaging of the
abdomen and retroperitoneal space for irrelevant reasons or
during autopsy.11–13

Schwannomas are tumors that originate primarily from neu-
ral crest cells. The role of Schwann cells is to produce the
myelin sheath that covers peripheral nerves. Most often,
malignant schwannomas are associated with neurofibroma-
tosis types 1 and 2.14–18 Histologically, they are distinguished
by the presence of areas with high and low cellularity, called
Antoni A and Antoni B, respectively.9,14 Diagnosis of a schwan-
noma is based on detection of spindle cells with Antoni A and
Antoni B regions in histological sections and positive staining
for S-100 protein by immunohistochemical analysis.19–22

We report a case of an incidentally discovered and laparo-
scopically excised retroperitoneal schwannoma arising from
the left adrenal gland. A brief review of the corresponding
literature is also presented.

CASE REPORT

A 71-y-old woman was referred to our institution with a retro-
peritoneal left adrenal mass that was incidentally found by
ultrasound 3 mo prior. The patient complained of an intermit-
tent, vague left flank pain with dorsal reflection during the last
6-mo period. Her medical history revealed mild hypertension
under medication and an operation of appendicectomy 47 y
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earlier. She had no remarkable family history. Physical exami-
nation of her abdomen revealed no palpable mass. The patient
had no cutaneous lesions or palpable lymphadenopathy.

Routine blood tests of the patient were normal, and the 24-h
urinary catecholamines, cortisol, and chromogranin values
were within normal ranges. Ultrasonography demonstrated a
6 cm in maximal diameter heterogeneous expansive mass
near the left adrenal. A computed tomography (CT) scan of
the abdomen confirmed the ultrasound finding and revealed
an 8.2 cm in diameter heterogeneous mass with both solid
and cystic components arising from the left adrenal gland
(Figure 1). Taking into account the size of the tumor and
after informed consent was received from the patient, the
authors proceeded with surgical treatment. The patient
underwent a laparoscopic resection of the lesion, as well
as an en bloc excision of the left adrenal gland. The
patient, whose postoperative course was uneventful, was
discharged on the third postoperative day.

Surgical Technique

The patient was positioned in the right lateral decubitus
position, and a 4-trocar technique was used.20,23,24 After
thorough laparoscopic inspection of the abdominal cavity,
the left upper abdominal quadrant was explored with
special attention given to examination of the subphrenic
space and costal margins. With careful dissection using

blunt maneuvers and Harmonic scalpel (Ethicon Endosur-
gery, Cincinnati, OH), the left adrenal vein was identified
and dissected. Thereafter, the mass and the left adrenal
gland were dissected and removed.

The operative time was approximately 1 h and 55 min, and
intraoperative blood loss was approximately 100 mL. A drain
was installed; it was withdrawn on the second postoperative
day. The patient proceeded to oral intake on the first postop-
erative day and was discharged on the third postoperative day.

Histological examination of the resected specimen revealed
macroscopically a capsulated mass, which measured 5.5�
5�3.7 cm and consisted of cystic and solid bright-yellow
areas (Figure 2). Microscopic examination showed that
the lesion was composed of Antoni A areas, where short
spindle cells with a long conical nucleus and scant cyto-
plasm aggregated and formed a spiral structure, and Antoni
B areas, where inflammatory cells were scattered within a
loose matrix (Figure 3). The tumor represented benign
characteristics. Within the lesion, cells undergoing cell divi-
sion were not abundant, and in the hyaline vascular struc-
ture, lymphocytes were detected. Hemorrhage, hemosiderin
deposition, calcification, inflammatory cell infiltration by sid-
erophages, and histiocytes were also present. In immunohisto-
chemical analyses, the tumor did not stain for c-kit (CD117),
CD34, or SMA, but stained strongly for S-100 protein and CD68
(Figure 4).

Figure 1. Computed tomography showing an 82.2-mm, well-circumscribed, enhanced round tumor with solid and cystic components
arising from the left adrenal gland.
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After a 6-mo follow-up period, the patient remained asymp-
tomatic, and there was no evidence of locoregional recur-
rence or distant metastasis.

DISCUSSION

Schwannomas are uncommon tumors arising from Schwann
cells of the peripheral nerve sheaths.25–27 Verocay was the
first to present histologically a tumor that occurred by neu-
rons.28 Masson elucidated that these tumors originate from
Schwann cells and termed them schwannomas.29 Most these

tumors originate from cranial nerves or peripheral nerves of
upper extremities. Rarely, they can arise from the retroperi-
toneum. Usually, in the retroperitoneum these tumors are
near fat tissue, psoas muscle, pancreas, or adrenal glands,
but it is uncommon for these tumors to involve the urogen-
ital system.3

Schwannomas constitute approximately 1% to 5% of all ret-
roperitoneal tumors. Malignant degeneration of a schwan-
noma is infrequent; however, when it occurs, the schwan-
noma acts as a high-grade sarcoma with a high probability of
causing local dissemination and distant metastasis. Gener-
ally, malignant forms are suggested histologically by in-
creased mitosis, pleomorphism, and vessel infiltration. Ma-
lignant schwannomas are typically found in the extremities,
and often they occur in association with Von Recklinghaus-
en’s disease.1,3 Although schwannomas can occur at any age,
they predominantly occur in females between the second
and fifth decade of life. In the retroperitoneum, these tumors
are most commonly found in individuals between 40 and
60 y of age, with a slight female predominance (male/female
ratio 2:3).1,12,24

Preoperative diagnosis of schwannoma of the adrenal gland
is often incidental, because large, deeply situated tumors are
usually present for long periods of time before patients
complain of symptoms. The size of lesions at the time of
diagnosis is frequently �4 cm in diameter. However, the size
of the lesion and the depth of invasion are not associated
with the possibility of malignancy.15 Patients commonly
present with vague, nonspecific, and often misleading symp-
toms, such as mild abdominal pain or simply abdominal
distension, depending on the size and location of the lesion.
Reports have been published of a few patients with digestive

Figure 2. Photograph showing the gross appearance of the
resected encapsulated tumor.

Figure 3. Microscopic view showing benign schwannoma cells,
along with alternating Antoni A and Antoni B patterns with
fibrinoid degeneration, thrombosis, and hyalinization (H&E,
magnification �100).

Figure 4. Immunohistochemical stain positive for S-100 protein
(�400).
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problems or lower back pain. Atypical presentations are rare
and include dysesthesia, deterioration of kinesis, headache,
secondary hypertension, flank pain, hematuria, or recurrent
renal colic pain.11–13,24

In cases of retroperitoneal schwannomas that appear to
localize in the adrenal glands, the differential diagnosis,
which may be made by magnetic resonance imaging (MRI),
ultrasonography, and CT, includes tumors of the area, such
as adenoma of the adrenal gland, phaeochromocytoma, my-
elolipoma, metastatic lesion, neurofibroma, paraganglioma,
lipoma, and malignant fibrous histiocytoma.1,7 Preoperative
diagnosis is difficult, however, because these imaging tech-
niques are nonspecific for demonstration of pathognomonic
features unique to this lesion. It is imperative in circum-
stances with adrenal lesions that the clinician excludes the
presence of a hormone-releasing tumor, especially pheo-
chromocytoma.15

In cases of retroperitoneal lesions, MRI is the imaging mo-
dality of choice, because it allows better demonstration of
their origin, vascular architecture, and relation to surround-
ing structures. MRI typically demonstrates benign schwan-
nomas as well-circumscribed homogeneous masses that en-
hance slightly after intravenous administration of contrast
material. Moreover, MRI shows low signal intensity on Tl-
weighted images and high signal intensity on T2-weighted
images. These findings, although nonspecific, are commonly
exhibited by schwannomas and have been reported to be
present in 57% of cases.2

However, imaging modalities cannot provide a definitive
diagnosis. Surgical resection of the lesion is necessary to
make the diagnosis, differentiate it from other soft tissue
neoplasms, palliate symptoms, and eliminate the possibility
of malignancy. Biopsy is not recommended as a diagnostic
tool, because hemorrhage, infection, and seeding of tumor
cells are known risks of this modality, as are the lethal
consequences if a pheochromocytoma exists.1,19

Histologic examination including immunohistochemistry is
the definitive method to confirm the diagnosis of a schwan-
noma in the adrenal glands. The histological characteristics
of schwannoma are 2 distinct subtypes of areas. The first area
is hyper-cellular where spindle cells are arranged in fascicles
with little stromal matrix (Antoni type A areas). The second
type is thought to be a degenerated form of the former type,
and loose hypocellular myxoid lesions with microcystic
spaces intermixed with the tumor cells are found (Antoni
type B areas). Nuclear free zones called “Verocay bodies”
can also be found. In the vast majority of adrenal schwan-
nomas, both areas are apparent.9,14,19,20

A strong positive staining for S-100 protein in the cytoplasm
of the tumor cells and collagen IV in immunohistochemical
analysis and absence for reactivity for keratin, muscle-related
antigens (actin), and CD34 strongly supports the diagnosis of
schwannoma.19–22 Older lesions, which also are character-
ized as ‘ancient’ types, may also express degenerative
changes like hemorrhage, hemosiderin deposition, calcifica-
tion, inflammatory cell infiltration by siderophages and his-
tiocytes, dense fibrosis and hyalinization, and nuclear pleo-
morphism or cystic formation.2,19 In a review of 133 cases of
retroperitoneal schwannomas, Takatera et al.17 found that
66% had cystic components.

Recent studies demonstrate laparoscopy as an excellent ap-
proach for surgical excision of adrenal lesions, and it is the
modality of choice in many circumstances. Thus, at present,
minimally invasive surgical approaches are being applied
with increasing frequency. With the exception of cases
where a high index of suspicion for malignancy exists, tumor
size and previous operations are not considered an absolute
contraindication. Therefore, the laparoscopic approach is
currently the first option for an experienced surgical team.
Laparoscopy allows the surgeon to investigate the entire abdo-
men, search for metastatic peritoneal lesions, take biopsies if
needed, and take a closer look at the tumor, assessing the
prospects of completing the operation laparoscopically. More-
over, the advantages of laparoscopic adrenalectomy are well
documented.23,24 In the case we describe, imaging studies dem-
onstrated a presumably benign lesion of approximately 6 cm.
Laparoscopy was the ideal approach, and the patient was dis-
charged quickly and with minimal postoperative pain and
quick return to her usual activities and normal life.

As evident from the medical literature, schwannomas that
arise from the adrenal medulla are very rare entities. Often,
schwannomas from the retroperitoneum, especially in the
juxta-adrenal space, can be misdiagnosed when they mimic
adrenal lesions.2 In Poland among 1111 adrenal incidentalo-
mas, only 2 (0.18%) patients appeared to have schwanno-
mas.10 Fewer than 20 adrenal schwannomas are reported in
the literature, and 2 cases were discovered during autopsy.13

The ages of the patients ranged from 11 to 89 y old, and no
sex predilection was observed. The size of the lesions that
are reported varies between 0.6 cm and 14 cm. All of the
lesions are characterized by benign features.9–11,14,15,19,20,25–27

The common surgical approach that was followed was lap-
arotomy and complete excision of the mass and the adrenal
gland, with controversy existing over the necessity of nega-
tive margins, especially when adjacent tissues were in close
proximity. In one case, partial adrenalectomy took place. In
less than half of the cases, the patients underwent laparo-
scopic excision.10,11,14,15
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CONCLUSION

Schwannoma of the adrenal glands is a very rare entity,
which in the vast majority of cases possesses benign
behavior. This lesion is found predominately incidentally,
and the clinician must have a high index of suspicion to
recognize it when special features are demonstrated in
imaging modalities, especially MRI. Histological and im-
munohistochemistry analyses provide the definitive diag-
nosis. Laparoscopic excision is the treatment of choice
when relevant experience in the surgical team exists.
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