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a b s t r a c t 

Ganglioneuromas are benign neuroblastic tumors seen most in pediatric population. The 

most common locations are mediastinal, retroperitoneal and adrenal regions. Ganglioneu- 

romas rarely occur in presacral space. We present one such case of an incidentally diag- 

nosed presacral ganglioneuroma in an asymptomatic 71-year-old male who initially pre- 

sented with hematuria. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Ganglioneuromas (GN) are rare benign neuroblastic tumors
typically seen in young patients in the posterior mediastinal,
retroperitoneal and adrenal regions [1 ,2] . The presacral region
is a rare location for ganglioneuromas, where they are often
discovered incidentally [3] . We present a case of a 71-year-old
male presenting with lower urinary tract symptoms who was
incidentally found to have a presacral GN. 

Case report 

A 71-year-old-male with no significant past medical history
presented with short term history of hematuria and mild low
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back pain. The patient was neurologically intact. Contrast-
enhanced abdominopelvic CT and pelvic MRI with and with-
out intravenous gadolinium were performed and incidentally
revealed a sacral lesion with a large exophytic presacral mass.

Initial abdominopelvic CT ( Fig. 1 ) demonstrated an expan-
sile lesion involving the S2-S4 region of the sacrum with a
large well circumscribed exophytic presacral soft tissue com-
ponent without internal matrix. The portion of the lesion in
the sacrum was associated with indolent expansion of the
bone with expansion involving the spinal canal and the left
S2-S4 sacral foramina ( Fig. 1 ). MRI of the pelvis was performed
on a 1.5 Tesla magnet (Siemens MRI-MAGNETOM Aera) with
axial and sagittal T1, T2 fat suppressed and post-gadolinium
T1-weighted fat suppressed image acquisitions ( Fig. 2 ). The
combined osseous and extraosseous components measured
approximately 11 × 10 × 10.8 cm (oblique anteroposterior X
transverse X oblique craniocaudal). The mass demonstrated
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Fig. 1 – Axial (a) and sagittal (b) CT images of the pelvis 
show a lytic expansile lesion in the sacrum with a large 
presacral soft tissue mass that is in anatomic continuity 

with the left S2-S4 neural foramina (stars). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

predominantly low to intermediate signal intensity on T1, but
also contained scattered foci of linear and nodular T1 hyper-
intensity, that were shown to represent fat on correlative T2-
weighted images with fat suppression. The mass was predom-
inantly T2 hyperintense but showed scattered areas of inter-
mediate and low T2 signal intensity. The bulk of the mass
showed minimal enhancement with scattered areas of hazy
enhancement. The mass showed minimal activity on 2-deoxy-
2 -F 18 -fluoro-D-glucose (FDG) PET CT with a SUV max of 3.0
( Fig. 3 ). 

The differential diagnosis for this mass involving the
sacrum with a large presacral soft tissue mass primarily
included chordoma and neurogenic tumors. In the neuro-
genic category, benign and malignant neurogenic tumors were
considered including schwannoma and malignant peripheral
nerve sheath tumor. The pattern of indolent expansion of
the spinal canal and neural foramina rather than aggressive
lytic destruction of the bone favored the diagnosis of a be-
nign neurogenic tumor over chordoma. Of interest, the pres-
ence of internal fat, along with a significant component of
fluid-like signal intensity (T2 hyperintense with minimal en-
hancement) suggestive of a myxoid component also raised the
possibility of a myxoid liposarcoma. However, the anatomic
location and associated involvement of the sacrum would be
highly unusual for this diagnosis. The presence of internal fat
and retroperitoneal location could also raise the possibility
of a low-grade liposarcoma (atypical lipomatous tumor), but
this tumor would also not typically show involvement of the
sacrum and are less common in the presacral region of the
retroperitoneum. 

A CT-guided percutaneous transsacral biopsy ( Fig. 4 ) was
performed for histologic diagnosis. The procedure was per-
formed utilizing sterile technique and moderate sedation.
Given the diagnostic possibility of chordoma, the biopsy ap-
proach was coordinated with the surgical team and sterile tat-
too ink was injected at the needle entry site to facilitate biopsy
tract identification at the time of surgical resection. 

Histologic evaluation revealed tissue composed of schwan-
nian stroma with scattered large ganglion cells on H&E stain-
ing ( Fig. 5 ). A strong positive reaction was identified in the
small nerve axons within the stroma and ganglion cells with a
neurofilament stain. The schwannian stroma and sustentac-
ular cells surrounding the ganglion cell were positive for S100.
These findings were consistent with a ganglioneuroma. Due to
the patient’s age, comorbidities and lack of significant symp-
tomatology, a decision was made to forego surgical resec-
tion. The underlying cause for hematuria was benign prostatic
hyperplasia. 

Discussion 

Ganglioneuromas are mature benign tumors that comprise
less than 1% of soft tissue neoplasms. They occur most com-
monly in the pediatric population, but have a reported mean
age ranging from the first to fifth decades of life [4,18] . The
presacral space is bordered posteriorly by the sacrum and coc-
cyx and contains neuronal (sacral plexus), mesenchymal (ad-
jacent pelvic organs), vascular and connective tissues [5] . In
adults, a variety of benign and malignant masses can occur
in this location according to the tissue of origin [5 ,6] . Of inter-
est, it is not a common location for ganglioneuromas, which
are usually located in the retroperitoneum and posterior me-
diastinum [7] . Space occupying masses in the presacral re-
gion present with variable symptomatology, often with non-
specific symptoms of lower abdominal/pelvic, flank or back
pain. When endocrinologically active, GN can present with
symptoms such as diarrhea or hypertension [4 ,5] . However,
the majority are indolent and rarely undergo malignant trans-
formation [7] . Presacral masses can be discovered incidentally
during the work up of nonspecific lower abdominal or pelvic
symptoms, as in our case, where lower urinary tract symp-
toms were the precipitating event. 

The CT and MR imaging characteristics of GN are well doc-
umented with GN typically presenting as well-defined, oval
shaped mass with intermediate attenuation on CT, predomi-
nantly T2 hyperintense and T1 iso- to hypointense on MRI and
heterogeneous enhancement with 40%-60% lesions demon-
strating internal calcifications [3 ,8] . The size of these lesions
varies from a few millimeters to a few centimeters with few
reported cases of lesions approaching or greater than 10 cm
[3 ,8 ,9] . Given the rarity of presacral GN and overlapping imag-
ing features with the relatively more common etiologies in



1326 R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  1 3 2 4 – 1 3 2 8  

Fig. 2 – Sagittal T1-weighted (a), sagittal T2-weighted (b) and axial fat-suppressed T2-weighted (c) images demonstrate a 
lesion involving S2-S4 segments with a large associated presacral soft tissue mass. The lesion is associated with expansion 

of the spinal canal and left S2-4 neural foramina (star). The mass is predominantly hypointense on T1 and hyperintense on 

T2 with subtle hazy and linear internal foci of fat signal intensity (short white arrows in a). Sagittal gadolinium enhanced 

T1-weighted images with fat suppression (d) show minimal internal enhancement with a few patchy areas of enhancement 
near the sacrum (black arrow). 

Fig. 3 – Axial fused image from F 18 -FDG PET-CT show 

minimal FDG uptake in the mass with a SUV max of 3.0. 

Fig. 4 – Axial CT-guided biopsy of sacral mass with patient 
in a prone position show the biopsy needle (white arrow) 
traversing the sacral canal just to the left of midline. 
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Fig. 5 – Mid-power and high-power H&E stains (a & b respectively) demonstrate histopathology of the sacral mass with 

schwannian stroma composed of Schwann cells with elongated nuclei and tapered or pointed ends, with a collagenous and 

variably edematous background. There are also scattered large ganglion cells (blue arrow in b) with abundant amphophilic 
cytoplasm and distinct round nuclei with prominent nucleoli. The neurofilament stain shows strong positive reaction in the 
small nerve axons within the stroma and ganglion cells (c). The schwannian stroma and sustentacular cells surrounding 
the ganglion cell were positive for S100 (d). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

this location such as chordoma and schwannoma, a histo-
logic diagnosis is required [10] . A definitive histologic diag-
nosis is necessary to devise an optimal treatment plan. A
malignant lesion, such as chordoma, would require entirely
different management including wide surgical resection
and/or radiation [11 ,12] . The mainstay of treatment of GN has
been surgical resection, through a retroperitoneal approach,
which allows easier access and localization of tumors in the
presacral region [13,19] . No adjuvant therapy is required or
proven beneficial in the treatment of GN [14 ,15] . Radiologic
surveillance following surgical resection is indicated since
cases of recurrent tumor have been reported [16 ,17] ; however,
the incidence remains unknown to the best of our knowledge.
Surgical resection is not warranted in asymptomatic cases as
reported in the study by Lee et al. [1] . Patients’ quality of life
and surgical risk calculation should be considered before con-
sideration of surgical resection. 

Conclusion 

Ganglioneuromas are benign tumors originating from the
sympathetic chain and may be discovered incidentally on
imaging. Given the rarity of presacral GN and overlapping
imaging features with other benign or malignant presacral le-
sions, a biopsy is recommended for histologic diagnosis and
can be safely and accurately performed with CT-guidance. The
decision to treat with surgical resection or observation is de-
pendent on clinical symptomatology, age, co-morbidities of
the patient and not strictly dependent on the size of the lesion.
Asymptomatic lesions, even if large, can be safely observed
negating the need to risk surgical morbidity. 

Patient consent 

Written informed consent was obtained from patient’s
representative. 
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