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Abstract. Adrenal collision tumors (ACTs) are distinct
tumors that occur simultaneously in the same adrenal gland
and are very rare. We herein report the case of a 56-year-old
woman who was admitted to the hospital for medical imaging.
The findings of the physical and laboratory examinations,
including endocrine function, were unremarkable. Contrastenhanced computed tomography of the abdomen revealed a
28x20x33-mm mass in the left adrenal medial limb, for which
a laparoscopic surgery was performed. Postoperative pathological examination revealed two distinct tumors, namely a
parachordoma and a ganglioneuroma. To the best of our
knowledge, and following a thorough literature search, this is
the first report of coexisting parachordoma and ganglioneuroma in the same adrenal gland.
Introduction
Adrenal collision tumors (ACTs) are uncommon masses
consisting of two biologically distinct tumor types in the
same adrenal gland (1-3). In general, collision tumors are
difficult to diagnose by imaging studies, such as B-type
ultrasonography, computed tomography (CT) (4) and magnetic
resonance imaging (MRI) (5,6). Therefore, postoperative
histopathological examination is considered the gold standard for the diagnosis of collision tumors. Ganglioneuromas,
mostly originating from primordial neural crest cells, are rare
benign tumors, while parachordomas are rare slow-growing
tumors with low invasive potential, which mainly develop in
the limbs, chest, abdomen and back (7). Furthermore, parachordoma as well as ganglioneuroma mainly appear as single
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space-occupying lesions. Therefore, both tumors in the same
adrenal gland is a rare occurrence and, thus far, there have
been no published reports of parachordoma and ganglioneuroma as components of an ACT.
Case report
In April 2017, a 56-year-old woman was found to have a left
adrenal space-occupying lesion on an MRI examination,
without any associated discomfort. The MRI revealed a
25x19-mm nodular, irregular mass, appearing as a long T1
and long T2 signal shadow in the inferior margin of the left
adrenal gland, with slight enhancement on contrast-enhanced
imaging, which indicated a neurogenic tumor. This tumor was
considered to originate from the adrenal gland (Fig. 1A). The
patient was in good health and had no symptoms indicating
hormonal imbalance. Moreover, there were no abnormalities
on systematic review and physical examination. The laboratory examination revealed no major abnormalities in the blood
cell counts, liver and kidney function tests, or serum electrolytes. The plasma adrenocorticotropic hormone level was 18.5,
36.8 and 19.5 pg/ml at 0, 8 and 16 h, respectively (normal range
0-20, 6.0-40 and 3.0-30 pg/ml, respectively), and the serum
cortisol level was 0.80, 7.2 and 1.6 μg/dl at 0, 8 and 16 h, respectively (normal range 0-9.7, 3.7-19.4, 2.9-17.3 µg/dl, respectively).
The B-ultrasound examination revealed a 24x16-mm solid and
hypoechoic lesion without an obvious blood flow signal in the
left adrenal gland. Furthermore, an adrenal CT scan revealed a
space-occupying lesion (sized ~28x20x33 mm) in the inferior
margin of the left adrenal gland (Fig. 1B), and the CT value
of the plain scan only differed by 2 HU from that of arterial
phase CT. Therefore, the possibility of a ganglioneuroma was
first considered. After excluding surgical contraindications,
laparoscopic surgery for adrenal tumor resection was successfully performed.
On gross examination, the lesion was composed of two
masses with a fibrous capsule (Fig. 2A). Microscopically,
the postoperative histological examination confirmed the
mass as an ACT, consisting of a parachordoma coexisting
with a ganglioneuroma. The larger mass was composed
of fibrocartilaginous matrix and tumor cells arranged in a
funicular or adenoid duct pattern, with pale red cytoplasm,
without mitotic figures (Fig. 2B). The smaller mass was
mainly composed of ganglion cells and spindle-shaped nerve
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Figure 1. Imaging findings of the patient. (A) On T2 magnetic resonance imaging, the 25x19-mm mass (arrows) appeared as a nodular, irregular and long T2
signal shadow in the inferior margin of the left adrenal gland, slightly enhanced on contrast-enhanced imaging, suggesting a neurogenic tumor. (B) Enhanced
computed tomography revealed a space-occupying lesion (sized ~28x20x33 mm) in the inferior margin of the left adrenal gland (arrows).

Figure 2. Histological findings of the patient. (A) Macroscopically, the lesion was composed of two masses with a fibrous capsule. (B) The tumor cells were
arranged in a funicular or adenoid duct pattern with pale red cytoplasm, but without mitotic figures (hematoxylin and eosin staining; magnification, x100),
consistent with the diagnosis of parachordoma. (C) The smaller tumor was mainly composed of ganglion cells and spindle-shaped nerve fibers, and the tumor
cells exhibited no heteromorphism, findings consistent with the diagnosis of ganglioneuroma (hematoxylin and eosin staining; magnification, x400).

fibers, and the tumor cells did not exhibit any heteromorphism
(Fig. 2C). Immunohistochemical staining revealed that
S-100, cytokeratin, synaptophysin (Syn), calponin and
chromogranin A (CgA) were positive in the parachordoma,
whereas S-100, Syn, calponin and CgA were positive in the
ganglioneuroma. The postoperative recovery was uneventful,
and there were no abnormalities on the 3-month postoperative
radiographic follow-up examination.
Discussion
ACTs are defined as two or more biologically distinct tumor
types occurring simultaneously without admixture in the
adrenal gland (8). Thus far, nearly 100 cases of ACTs have
been reported (1); however, to the best of our knowledge, this is
the first report of an ACT consisting of a parachordoma coexisting with a ganglioneuroma. However, the actual prevalence
of ACTs remains unclear (2). Although some hypotheses have
been suggested, the pathogenesis of ACTs is currently under
investigation (2,4,9).
Parachordoma is a rare soft tissue tumor, and its origin
remains unknown (10). Parachordoma was initially described

as ‘chordoma periphericum’ by Lawskowski in 1951 (11).
According to reports in the literature, the clinical manifestations of parachordoma mainly include a painless mass of
varying size and the imaging findings are non-specific. Thus,
parachordoma is difficult to diagnose by preoperative imaging
alone (7). According to the WHO International Classification
of Diseases for Oncology, parachordoma is an intermediate
tumor with local invasive potential (7). At present, the main
treatment for parachordoma is surgical resection. Due to the
possibility of local recurrence and metastasis after surgical
resection (12), regular postoperative follow-up should be
performed. Overall, the prognosis is good following surgical
resection.
Similarly, the prevalence of adrenal ganglioneuroma is
also unclear (9,13). Ganglioneuromas are infrequent benign
tumors, which often manifest as a well-demarcated masses,
and are composed of mature Schwann cells, nerve fibers and
ganglion cells (14). Thus, they seldom develop local recurrence
or distant metastasis (15).
In conclusion, parachordoma and ganglioneuroma are
infrequent components of ACTs. Histopathological examination is the gold standard for diagnosis. Although parachordoma
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and ganglioneuroma are usually benign, they have malignant
transformation potential. Thus, a detailed evaluation of the
patient to detect tumor spread is necessary, including laboratory, endocrine and imaging studies. After excluding surgical
contraindications, surgical treatment is the preferred option for
patients with a mass of ≥4 cm in size, or if there is a suspicion of malignant transformation, such as newly emerging
hormonal symptoms or abnormal endocrine function results.
Moreover, postoperative follow-up is crucial for detecting any
local recurrence and distant metastasis at an early stage. In
general, the prognosis of ACTs with coexisting benign tumors
is good, and the focus should be placed on excluding the possibility of malignant transformation. Malignant tumors, such as
kidney cancer and metastatic tumors, must also be included in
the differential diagnosis. The coexistence of parachordoma
and ganglioneuroma in the left adrenal gland as an ACT is
unprecedented. Clinically, two different types of tumors,
which coexist, may be encountered, which may complicate
the diagnosis, and may even lead to misdiagnosis. Therefore, it
is important to distinguish ACTs from other types of adrenal
masses.
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