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ABSTRACT

Ganglioneuromas, which arise from neural crest cells, are typically seen in adolescent and young adults. We describe an

unusual case of posterior mediastinal ganglioneuroma with a large fatty component in a middle-aged male. This imaging
feature has only been reported in five published manuscripts in the English literature.

CASE PRESENTATION

A 48-year-old male presented with a paraspinal mass seen
on preoperative chest X-ray obtained for knee arthroscopy.
He reported relatively constant sharp left axillary pain radi-
ating to the anterior chest wall for about 8 months.

INVESTIGATION

The scout film obtained during the CT scan of the chest
showed a lesion that obscured the normally seen left supra-
lateral contour of the aortic arch (Figure 1). An unen-
hanced CT scan of the chest demonstrated a well-
circumscribed left paraspinal mass measuring 3.3 X 5.6
X 9.2 cm in the transverse, anterioposterior and craniocau-
dal diemnsions respectively, abutting the descending tho-
racic aorta and the posterior left fifth through seventh ribs
(Figure 2). The mass had heterogeneous attenuation. The
relative density of the central portion of the mass was con-
sistent with that of fat. A few punctate foci of calcifications
were present within the peripheral soft tissue component.
A pre- and postcontrast MRI of the thoracic spine showed
a mass abutting the posterior surface of the descending
thoracic aorta in the left paravertebral groove, extending
from T, to T, without expansion of or extension into the
neural foramina. The inherent T; shortening of the central
portion of the lesion was suppressed with fat suppression
techniques, confirming the central fatty component
(Figure 3). The peripheral portion demonstrated mainly
intermediate-to-low signal intensity on T; weighted images
and intermediate signal intensity on T, weighted images.
The peripheral soft tissue components of the mass showed
heterogeneous enhancement after the administration

of intravenous gadolinium-based contrast. There was no
evidence of bony erosion, reactive oedema or remodelling
in either CT or MRI scan (Figure 4).

DIFFERENTIAL DIAGNOSIS

The well-defined margins and absence of aggressive fea-
tures narrowed the differential diagnosis to entities such as
ganglioneuroma, schwannoma, angiolipoma and low-
grade liposarcoma.

TREATMENT

Given the large size of the lesion and the presence of asso-
ciated chest wall pain, a robotic-assisted thoracoscopy and
excision of the mass was performed. After the pleura was
incised, a predominantly fatty consistency lesion became
apparent. The mass was dissected off the chest wall and
completely resected. No difficulties were reported by the
surgeon in resecting the mass.

OUTCOME AND FOLLOW-UP

Histological sections of the 36 g mass (2.5 X 7.1 X 7.4 cm)
revealed a pseudoencapsulated subpleural heterogeneous
lesion. Based on our experience as well as prior reports, the
degree of the overestimation of the size of the mass by
MRI scan as compared with the measurement of the
resected mass stated in the pathology report is customary.'
The lesion was composed of neural and fibrous nodules
with focal mucoid areas and clusters of ganglion cells inter-
mixed with mature adipose tissue (Figure 5). The neural
tissue occasionally surrounded the mature fat in a nodular
fashion (Figure 5b). Numerous clusters of ganglion cells
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Figure 1. A scout film of the CT scan of the chest shows a para-
spinal soft tissue density that obscures the left supralateral
margin of the aortic arch (arrow).

were seen in the background of nerve fibres as highlighted by
immunohistochemical stain S100 (Figure 5e).

The post-operative course was uneventful and the patient left
the hospital on the next day after the procedure. At a six month
follow-up, the patient was doing well, except for hyperesthesia at
the operative site.

DISCUSSION

Ganglioneuromas are slow growing tumours of autonomic gan-
glia. They are typically asymptomatic and often an incidental
finding. Clinical manifestations are usually secondary to the
location of the neoplasm. Ganglioneuromas most commonly
occur in the posterior mediastinum (60-80%); other sites
include the retroperitoneum and less commonly the adrenal
medulla.”” Ganglioneuromas are responsible for up to 35% of
the intrathoracic neurogenic tumours."”

Posterior mediastinal ganglioneuromas with fatty components
as described here are rare. A review of the English literature
revealed only five reported cases (Table 1).°°' In addition to
these case reports, two different retrospective studies described
four'' and two'” cases of mediastinal and thoracic ganglioneur-
oma, respectively, containing variable amounts of fatty tissue.
Two potential aetiologies have been proposed to explain the
presence of fatty component in this type of ganglioneuromas.
One theory suggests that the fatty component arises from
involvement of paravertebral fat.'' Alternatively, ganglioneur-
oma may undergo fatty degeneration. The latter explanation can

Figure 2. Axial (a) and sagittal (b) non-contrast CT scan shows a well-demarcated left paraspinal mass, abutting the posterior
aspect of the descending thoracic aorta (arrow in b) The central portion of the mass has a fatty density (arrow in a).
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Figure 3. Sagittal T; (a) sagittal 7; postcontrast with fat suppression (b) and sagittal STIR images show a left paraspinal mass with a
fatty component. The inherent 7; hyperintensity of the fatty component of this lesion (solid arrow in a) suppresses on both the post-
contrast fat sat (solid arrow in b) and the STIR images (solid arrow in ¢). The soft tissue component (dashed arrow in a) of the mass
shows heterogeneous enhancement (dashed arrow in b). STIR, short tau inversion-recovery.

also account for the older mean age of patients presenting with
fat containing ganglioneuromas. The average age of these
patients is typically reported to be in the mid-forties, which is
higher than the typical age for ganglioneuromas.”**'""”

Limited reported cases of lipomatous ganglioneuromas make
generalisations about the imaging findings of these rarely
reported tumours difficult. Furthermore, excluding low-grade
liposarcoma from the differential diagnosis of mediastinal fatty

Figure 4. (a) Axial T, weighted image shows the well-demarcated margin of the left paraspinal mass (arrow) abutting the descend-
ing thoracic aorta. (b) Sagittal 7, weighted image shows the whorled appearance of the mass. (¢) Sagittal short tau inversion-recov-
ery image shows that the mass causes no reactive changes or invasion of the adjacent ribs (arrow).
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Figure 5. (a) Low power view of a solid nodule under the pleura (black arrow), surrounded by mature adipose tissue and a
pseudo capsule (arrow head) (H&E , magnification x20). (b) Neural bundles (arrows) encasing mature adipose tissue (H&E,
magnification x20). (c) Perivascular mucoid hypocellular bluish material (arrows) was seen within the solid areas adjacent to
large mature looking neurons with abundant eosinophilic cytoplasm and eccentrically located nucleus consistent with ganglion
cells (arrowheads) (H&E, magnification x200; insert x400). (d) Clusters of ganglion cells (arrows) in neural background (H&E,
magnification x400). (e) S100 immunohistochemical stain highlights the presence of ganglion cells (arrow) and neural tissue
in the background (arrow heads) (H&E, magnification x400). H&E, hematoxylin and eosine.

mass without aggressive features can also be challenging. Inde-
pendent of the fatty components, several cases of the gangalio-
neuroma reported whorled appearance on both T; and
T, weighted images, a feature which we also observed.'” Punc-
tate calcifications, as seen in our case, have also been reported
with these types of tumours.'* The oblong shape of this mass
with craniocaudal orientation (Figure 2) is another potential
clue to the diagnosis and the benign nature of these tumours.
This craniocaudal orientation was observed in three of the other
reported cases.”"”

Radiological-pathological comparisons by Forsythe et al* dem-
onstrates that the degree and heterogeneity of enhancement cor-
responds to the proportion of components such as myxoid
stroma, cellular components and collagen fibres.

The case we describe here, along with the other case reports, jus-
tify the inclusion of ganglioneuromas in the differential
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diagnosis of posterior mediastinal masses with fatty component.
Features such as the craniocauadal orientation, punctate calcifi-
cation and whorled appearance should further narrow the differ-
ential consideration to this entity. Continued study and
reporting of additional lipomatous ganglioneuromas may help
further characterize lipomatous ganglioneuromas and guide
treatment plans.

TREATMENT AND PROGNOSIS

The prognosis for ganglioneuromas is favourable. Surgical
removal is the treatment of the choice, as the diagnosis of gan-
glioneuroma cannot be ascertained before the removal of the
mass. Although rare, spontaneous development of malignant
peripheral sheath tumours in a benign ganglioneuroma has
been reported.'”'°

4 0of 6 birpublications.org/bjrcr

BJR Case Rep;2:20150482


http://birpublications.org/bjrcr

BJR|case reports

n
°
=
=
©
@)
‘©
=
b=
%]
e
kel
5}
1S
.
o
<
o
B
%
o}
a
>
2
B
©
w

uinusel
Aljewiuiu paosuey -pauwl Jolieisod 19|
-us Jusuoduwod 8y} Ojul PassoUD W1l-v19) 00l
2NssI} oS ay | Jnowny sy | |ejuspIou| [edganeAeled JUbBlY | X G X 6 |eJUSPIDU| olews s ol® 32 oA
13| 8431 spiemoy
A3ybis 3 Buroeldsip
IS @3elpaudiajul pue pJod ayj Jo (Jepnedolueld)
JO seale ayj Ul Jusul apIs 1ybBid 8y Buld -(CLy-67)
-20Ueyua sawos -BeJJo Sem sseul ay | |ejuspIou| |jedgayiaAeled Jybly |ejuspiou| alewa /T sle 3@ A4na
seale ep
SnoauaboJd jeJaydiiad ul Ajeio -neoolueld (6/-47)
-39y pliw-03-3y61|S -90dse }e) Ul Yol WO X9 x| |eigeieneled Yo [eyuspioul olews 99 5l€ 19 BIIOA
Buldo) (sebewl
-|eos |edgelien pue 2y] Ul [epnedjueld)
Suol3ed1yIo|ed ‘seale (ty-97)
asuaqU| A1jey pealeyleds - |jeJgayiaAeled Jybly SISOI|00S CIEIN] ce JEREPINELQ
ueds | Uo adue (|lepnedolueld)
[eUIUl|A| -Jeadde pPs|JOYAA WO G9XgX|| |jeJgayiaAeled o7 |ejuspliou| alews 174S) ole 1o edeH

jusuwadueyuy

sBuipuly

Buibew |e|oads

uol3eIUBLIO

Juauodwod A3e) 8yl Yim ewloinauol|bues sy Buijjodad ainjelall| ysibug oyl ul syyodal ased ay] ‘L 9|gel

uonejussaud

(s1eak) aby

S9doUBJ3joy

BJR Case Rep;2:20150482

birpublications.org/bjrcr

50f6


http://birpublications.org/bjrcr

BJR|case reports Abdelazim et a/

LEARNING POINTS

1. Ganlioneuromas should be included in the differential

typical age of presentation for more common forms of

diagnosis of fat containing posterior mediastinal masses.
2. Craniocaudal orientation, intrinsic whorled appearance

and punctate calcification should favour the diagnosis

of ganglioneuroma.

3. The ganglioneuromas with fat typically present in
middle-aged adults, a mean age that is older than the

CONSENT

ganglioneuroma.

Written informed consent for the case to be published (incl.

images, case history and data) was obtained from the patient for
publication of this case report, including accompanying images.

REFERENCES

1. OnestiJK, Mangus BE, Helmer SD,
Osland JS. Breast cancer tumor size:
correlation between magnetic resonance
imaging and pathology measurements.
Am ] Surg 2008; 196: 844-8 discussion 9-50.
doi: https://doi.org/10.1016/j.amjsurg.2008.
07.028

2. Forsythe A, Volpe ], Muller R. Posterior
mediastinal ganglioneuroma. Radiographics
2004; 24: 594-7. doi: https://doi.org/10.1148/
rg.242035077

3. Johnson GL, Hruban RH, Marshall FF,
Fishman EK. Primary adrenal
ganglioneuroma: CT findings in four
patients. AJR Am J Roentgenol 1997; 169:
169-71. doi: https://doi.org/10.2214/ajr.169.
1.9207519

4.  Takeda S, Miyoshi S, Minami M,
Matsuda H. Intrathoracic neurogenic tumors
- 50 years' experience in a Japanese
institution. Eur ] Cardiothorac Surg 2004; 26:
807-12. doi: https://doi.org/10.1016/S1010-
7940(04)00529-9

5. Ardissone F, Andrion A, D'Alessandro L,
Borasio P, Maggi G. Neurogenic
intrathoracic tumors. A clinicopathological
review of 92 cases. Thorac Cardiovasc Surg
1986; 34: 260-4. doi: https://doi.org/10.1055/
s-2007-1020424

6. Hara M, Ohba S, Andoh K, Kitase M,
Sasaki S, Nakayama J, et al. A case of
ganglioneuroma with fatty replacement: CT

10.

11.

and MRI findings. Radiat Med 1999; 17:
431-4.

Demir MK, Yapicier O, Toktas ZO,

Yilmaz B, Konya D, Yapicier O. Immature
ganglioneuroma of the thoracic spine with
lipomatous component: a rare cause of
scoliosis. Spine J 2015; 15: €59-61. doi:
https://doi.org/10.1016/j.spinee.2015.06.031
Yorita K, Yonei A, Ayabe T, Nakada H,
Nakashima K, Fukushima T, et al. Posterior
mediastinal ganglioneuroma with peripheral
replacement by white and brown adipocytes
resulting in diagnostic fallacy from a false-
positive 18F-2-fluoro-2-deoxyglucose-
positron emission tomography finding: a
case report. ] Med Case Rep 2014; 8: 345. doi:
https://doi.org/10.1186/1752-1947-8-345
Duffy S, JThaveri M, Scudierre J, Cochran E,
Huckman M. MR imaging of a posterior
mediastinal ganglioneuroma: fat as a useful
diagnostic sign. AJNR Am ] Neuroradiol
2005; 26: 2658-62.

Ko SM, Keum DY, Kang YN. Posterior
mediastinal dumbbell ganglioneuroma with
fatty replacement. Br ] Radiol 2007; 80:
€238-40. doi: https://doi.org/10.1259/bjr/
97270791

Kato M, Hara M, Ozawa Y, Shimizu S,
Shibamoto Y, Shibamato Y. Computed
tomography and magnetic resonance
imaging features of posterior mediastinal
ganglioneuroma. ] Thorac Imaging 2012; 27:

12.

13.

14.

15.

16.

100-6. doi: https://doi.org/10.1097/RTI.
0b013e3181ff6404

Guan YB, Zhang WD, Zeng QS, Chen GQ,
He JX. CT and MRI findings of thoracic
ganglioneuroma. Br ] Radiol 2012; 85: e365—
72. doi: https://doi.org/10.1259/bjr/53395088
Tanaka O, Kiryu T, Hirose Y, Iwata H,
Hoshi H. Neurogenic tumors of the
mediastinum and chest wall: MR imaging
appearance. ] Thorac Imaging 2005; 20:
316-20.

Ichikawa T, Ohtomo K, Araki T,

Fujimoto H, Nemoto K, Nanbu A, et al.
Ganglioneuroma: computed tomography
and magnetic resonance features. Br ] Radiol
1996; 69: 114-21. doi: https://doi.org/10.
1259/0007-1285-69-818-114

de Chadarévian JP, MaePascasio J,

Halligan GE, Katz DA, Locono JA,

Kimmel S, et al. Malignant peripheral nerve
sheath tumor arising from an adrenal
ganglioneuroma in a 6-year-old boy. Pediatr
Dev Pathol 2004; 7: 277-84. doi: https://doi.
org/10.1007/510024-004-8084-9

Drago G, Pasquier B, Pasquier D, Pinel N,
Rouault-Plantaz V, Dyon JF, et al. Malignant
peripheral nerve sheath tumor arising in

a “de novo” ganglioneuroma: a case report
and review of the literature. Med Pediatr
Oncol 1997; 28: 216-22. doi: https://doi.org/
10.1002/(SICI)1096-911X(199703)28:
3<216:AID-MPO13>3.0.CO;2-C

6 of 6 birpublications.org/bjrcr

BJR Case Rep;2:20150482


https://doi.org/10.1016/j.amjsurg.2008.07.028
https://doi.org/10.1016/j.amjsurg.2008.07.028
https://doi.org/10.1148/rg.242035077
https://doi.org/10.1148/rg.242035077
https://doi.org/10.2214/ajr.169.1.9207519
https://doi.org/10.2214/ajr.169.1.9207519
https://doi.org/10.1016/S1010-7940(04)00529-9
https://doi.org/10.1016/S1010-7940(04)00529-9
https://doi.org/10.1055/s-2007-1020424
https://doi.org/10.1055/s-2007-1020424
https://doi.org/10.1016/j.spinee.2015.06.031
https://doi.org/10.1016/j.spinee.2015.06.031
https://doi.org/10.1186/1752-1947-8-345
https://doi.org/10.1186/1752-1947-8-345
https://doi.org/10.1259/bjr/97270791
https://doi.org/10.1259/bjr/97270791
https://doi.org/10.1097/RTI.0b013e3181ff6404
https://doi.org/10.1097/RTI.0b013e3181ff6404
https://doi.org/10.1259/bjr/53395088
https://doi.org/10.1259/0007-1285-69-818-114
https://doi.org/10.1259/0007-1285-69-818-114
https://doi.org/10.1007/s10024-004-8084-9
https://doi.org/10.1007/s10024-004-8084-9
https://doi.org/10.1002/(SICI)1096-911X(199703)28:3%3C216::AID-MPO13%3E3.0.CO;2-C
https://doi.org/10.1002/(SICI)1096-911X(199703)28:3%3C216::AID-MPO13%3E3.0.CO;2-C
https://doi.org/10.1002/(SICI)1096-911X(199703)28:3%3C216::AID-MPO13%3E3.0.CO;2-C
http://birpublications.org/bjrcr

