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Abstract

Background: Ganglioneuroma (GN) is an uncommon tumor belonging to the neuroblastic tumors group and is
often localized in the posterior mediastinum, retroperitoneum, and adrenal gland. Presacral (PS) location is
extremely rare. Its management remains a challenge.

Case presentation: A 4-year-old child presented to our department for an isolated abdominal mass. Para-clinical
exams concluded to PSGN. Subtotal surgical excision was performed through an anterior transperitoneal approach.
The size of the residual tumor did not progress after the 6-year follow-up period and the patients were
asymptomatic.

Conclusions: GN should be considered in the case of soft tissue presacral masses in pediatrics. Subtotal resection
seems sufficient in case of an extension to the sacrum with low morbidity. The residual tumors are still stable and
the prognosis seems conserved. Further, long-term follow-up in large studies is needed to confirm these findings.
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Background
Ganglioneuroma (GN) is a rare, benign, and slow-
growing tumor of the sympathetic nervous system ori-
ginating from neural crest cells [1]. It accounts 0.1% to
0.5% of the nervous system tumors [2]. It may arise any-
where along the sympathetic chain, and the most com-
mon locations are the posterior mediastinum (41.5%),
retroperitoneum (37.5%), adrenal gland (21%), and neck
(8%) [3]. They are very rarely found in the PS space and
fewer than 30 cases were reported in the literature [4, 5].
The diagnosis using only imaging modalities still difficult
[5–7]. Complete surgical resection is the treatment of
choice [8]. However therapeutic abstention or incom-
plete resection is still discussed in some cases [5, 8, 9].
We report a case of a 4-year-old boy with pre-sacral GN
and discuss the management.

Case presentation
A 4-year-old boy with no remarkable past medical his-
tory presented to the hospital with hypogastric mass
found by his mother one month later. He did not com-
plain of clinical symptoms particularly abdominal pain,
neurologic symptoms or, changes in bowel habits. Abdo-
minopelvic examination confirmed the presence of a
painless fixed and solid palpable hypogastric mass.
Neurologic examination was normal. The blood pressure
was normal.
Abdominal ultrasonography (US) revealed a solid pel-

viabdominal mass measuring 7.5 × 5.7 × 2.5 cm with its
epicenter in the presacral space (Fig. 1A). Computed
tomography (CT scan) was performed to better under-
stand the nature and the extension of the mass. It re-
vealed a heterogeneous mass measuring 9 cm × 7.6 cm ×
7.2 cm with tissular density and irregular enhancement,
arising from the sacral canal through the third right sa-
cral foramen. A few punctate calcifications were
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contained within the mass. Adjacent structures were dis-
placed without invasion and no suspicious adenopathy
was seen (Fig. 1B). Magnetic resonance imaging (MRI)
was also performed to further characterize the mass. It
revealed hypointensity on T1 weighted images and
hyperintensity on T2 weighted images. The mass had
well-defined limits and intraspinal extension, giving rise
to a dumbbell-shaped lesion without intra-dural exten-
sion (Fig. 1C). After the evaluation of the lesion using
imaging modalities, the diagnosis of a tumor from neural
crest cells was evoked particularly neuroblastic tumor.
Therefore, the patient had a CT scan guided fine-needle
aspiration biopsy (FNAB) CT and dosage of urinary cat-
echolamine and metaidobenzyl guanidine scintigraphy
(MIBG). Vanilmandelic acid (VMA) and homovanilic
acid (HVA) were slightly elevated (17.5 μmol/l and 21
μmol/l, respectively). MIBG showed no fixation.
Thoraco-abdominal CT scan showed no metastasis.
Microscopic examination of the biopsy sections showed
connective tissue with spindle cells with elongated and
wavy nuclei. Large normal ganglionic cells were also
noted. There was no neuroblastic component. No mi-
toses were seen. Postoperative histopathologic study
concluded to GN and there were no stigmata of
neuroblastoma.
Subtotal surgical excision of the GN was decided in

front of the displacement of the adjacent structures.
Laminectomy or foraminotomy was not performed in
front of the absence of radicular symptoms. Anterior
trans-peritoneal laparotomy was performed. There was a
well-limited solid and pearly-white mass measuring 10
cm × 9 cm tenaciously sticking to the sacral plane. In-
complete resection was performed and a residual tumor
measuring 2 cm adherent to the sacrum was left in the

pelvis. Postoperative course was marked by transient
paresthesia and numbness in the right foot that disap-
peared spontaneously after 6 days.
The patient was followed regularly with physical exam-

ination, catecholamine’s dosage, and the US. Abdominal
CT scan or MRI was performed in case of suspicion of
tumor progression. Postoperative ultrasonography com-
pleted by a CT scan showed residual tumor measuring

Fig. 1 Preoperative post contrast CT scan images in coronal plan (a) and axial plan (b) revealing a heterogeneous mass with the presence of
calcific foci (thin yellow arrows) and sacral foraminal extension (thick yellow arrow). Preoperative MRI revealed hyperintensity on T2 weighted
sagittal images where the mass had well-defined limits and foraminal extension (thick yellow arrows) anterior displacement of the ureter with
subsequent hydronephrosis (thin yellow arrow) (c)

Fig. 2 Postoperative post-contrast CT scan showed residual tumor
measuring 23 × 8mm (red arrow)
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23 × 8mm (Fig. 2) which remains stable during 6 years
of follow-up without malignant transformation. The pa-
tient is still asymptomatic.

Discussion
GNs are more frequent in older children than are neuro-
blastomas and ganglioneuroblastomas and typically seen
in or after the second decade of life [1]. The median age
at diagnosis is 7 years. For PS location, the median age
at diagnosis is 35.5 years ranging from 5 to 70 years [9].
PSGN in the pediatric population is very rare. To our
knowledge, only 6 pediatric cases were reported in litera-
ture [10–15]. Our patient is the youngest one.
These tumors are generally asymptomatic because they

grow slowly and are usually detected incidentally at a
late stage as a large palpable mass or when they com-
press and displace adjacent structures [2, 7]. It may also
progress into the spinal canal through the intervertebral
foramen, forming a dumbbell-shaped tumor [6]. A var-
iety of nonspecific symptoms have been attributed to
local mass effects on adjacent structures. For PSGN, low
back and leg pain, bilateral hip pain, constipation, amen-
orrhea, and neurogenic bladder have been reported in
various studies as main symptoms. Our patient was inci-
dentally detected when his mother noticed his pelviab-
dominal mass.
It is difficult to diagnose GN using imaging modalities

only [9, 10]. In front of a pelviabdominal mass with its
epicenter in the presacral space, several differential diag-
noses have to be considered. In the case of cystic mass,
it may be rectal duplication or teratoma. If it is tissular
mass, then tumors issued from the neural crest cells
should be evoked such neuroblastic tumor, schwan-
noma, or meningioma. Other malignant tumors may
have PS locations like Ewing-Tumor or sarcoma or
lymphoma but they generally invade adjacent structures
and erode bones. To better identify the nature and the
extent of the PS masses, the gold standard imaging tech-
niques are CT scan and MRI. Homogenous and circum-
scribed masses are found on CT in the case of GN.
Circumscribed and fine calcification may be observed in
20% of the patients [5, 7]. On MRI, T1-weighted images
show a low signal intensity, whereas T2-weighted images
show a heterogeneous high signal intensity [16].
Distinct radiological features may lack. The diagnosis

can, therefore be challenging and more precisely con-
cluded using the histological examination. The biopsy
may provide valuable information which guides thera-
peutic decision. However, complete analysis of the
resected specimen remains necessary to detect inter-
mixed neuroblastoma or pheochromocytoma within GN.
In our case, biopsy concluded to GN but VMA and
HVA were slightly elevated. GN may secrete sufficient
quantities of VMA or HVA to manifest with flushing

and other symptoms of catecholamine excess, GN rarely
produces vasoactive intestinal polypeptide, androgenic
hormones, and catecholamine. In patients with
hormone-producing tumors, flushing, diarrhea, and la-
bile hypertension could be observed [3].
GN is the mature form of neuroblastic tumors that is

why complete surgical excision is the treatment of
choice and it is usually curative. Nevertheless, incom-
plete resection is warranted, if necessary, to minimize
surgery-related complications and to reduce surgery-
related morbidity and mortality [17]. Some studies re-
ported that incomplete resection was not associated with
an increased risk of progression if residuals were smaller
than 2 cm. Others reported that residual GN after in-
complete resection remains stable for years without ma-
lignant transformation [18]. Retrosi et al. did not
observe recurrences after incomplete excision in a series
of 23 children with different locations of GN [17].
The surgical approach is discussed according to the lo-

cation of the tumor and the choice of the surgeon [4, 5].
A posterior trans-sacral approach may be performed to
remove a tumor completely involving the sacral nerve
root but there is potential morbidity to the dural sac and
lesion of pelvic structures which are not seen. The anter-
ior retroperitoneal approach may be performed mainly
in the case of lateral PSGN. In our case the tumor was
medial and the anterior transperitoneal approach pro-
vided excellent access to the lesion.
Postoperative chylous ascites are rare complication

due to the increase in extended resections and lymph
node dissections. It may present a critical clinical situ-
ation due to the serious mechanical, nutritional, and im-
munological consequences of the constant loss of
protein and lymphocytes. Various management modal-
ities may be used successfully to treat chylous ascites.
Therefore, treatment is usually individualized and ad-
justed to the severity of lymphatic leakage and its conse-
quences [19–21]. Our patient was treated conservatively,
with dietary support including high-protein and low-fat
diets supplemented with medium-chain triglycerides,
therapeutic paracentesis, total parenteral nutrition, and
somatostatins.
The prognosis after surgical resection of GN, even

if it is subtotal seems to be excellent. Nor neo-
adjuvant nor adjuvant chemotherapy or radiotherapy
are indicated due to the benign nature of the disease
[3, 5, 22, 23]. Long-term clinical and radiological
follow-up after incomplete resection is necessary, be-
cause the local progression of the residual tumor, re-
currence of symptoms, and malignant transformation
may occur [5, 7, 23, 24]. Redo surgery would be dis-
cussed only in the case of progression of the residual
tumor more than 25% of the initial size [8] or malig-
nant transformation.
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Conclusions
GN should be considered in case of soft tissue presacral
masses in pediatrics. Subtotal resection seems sufficient
in case of an extension to the sacrum with low morbid-
ity. The residual tumors still stable and the prognosis
seems conserved. Further long-term follow-up in large
studies is needed to confirm these findings.
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