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Abstract: Ganglioglioma (GG) is a rare kind of intracranial tumor with low potential malignancy (WHO
grade I), which could occur in any part of the brain. However, a patient with anaplastic ganglioglioma (WHO
grade IIT) in the medulla oblongata is a more peculiar and rare clinical case. In our report, we presented a
case of a 45-year-old man with anaplastic ganglioglioma (WHO grade III) in the medulla oblongata, who
was perplexed with dysphagia, choking and left-sided numbness for two and a half years. The head magnetic
resonance imaging (MRI) showed a 2.7 cm x 2.6 cm lesion in the medulla oblongata with slightly low signal
on T1 weighted image (T1WI) and heterogeneous high signal without calcifications on T2 weighted image
(T2WI). The Physical Examination manifested that the patient showed a chronic appearance, along with the
damage of oculomotor nerve, glossopharyngeal and vagus nerves and spinal thalamus lateral tract and rope
body. Subsequently, the patient underwent surgical and common radiotherapy treatment, which might delay
the tumor recurrence and contribute to a better overall survival. Unexpectedly, tentative chemotherapy was
carried out when the tumor showed the recurrence trend and anaplastic feature. Our presentation of this case

would emphasize the rarity and significance of the diagnosis, differentiation and treatment of such tumors,

demanding more clinical cases for exploration.
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Introduction

Ganglioglioma (GG), containing a mixture of well-
differentiated neoplastic ganglion and glial cells, is a rare
kind of intra-axial tumors in the central nervous system
(CNS) (1,2). GGs can occur in any part of the CNS,
including cerebellum, spinal cord, thalamus, hypothalamus,
lateral ventricle, and brainstem, which is more commonly
supratentorial and is predominantly within the temporal
and frontal lobes (3,4). However, there were still a few
clinical cases of rarer GGs located in the medulla oblongata
(5,6). Although it is universally categorized as World
Health Organization (WHO) grade I and accounts for only
approximately 1% of intracranial tumors (3), rarer GGs

with a display of anaplastic features have been reported,
which could be considered WHO grade III (7). Here, we
present a peculiar case with anaplastic ganglioglioma in
the medulla oblongata for improvement of the diagnosis,
differentiation and treatment of GGs to obtain better
outcomes. We present the following article in accordance
with the CARE reporting checklist (available at https://
dx.doi.org/10.21037/tcr-21-124).

Case presentation
History

The patient was a 45-year-old male with persistent hiccup,

A ORCID: 0000-0003-0033-1486.

© Translational Cancer Research. All rights reserved.

Transl Cancer Res 2021;10(6):3059-3066 | https://dx.doi.org/10.21037/ter-21-124


http://dx.doi.org/10.21037/tcr-21-124
http://dx.doi.org/10.21037/tcr-21-124
https://crossmark.crossref.org/dialog/?doi=10.21037/tcr-21-124

3060

2018/04/13
First diagnosis

2018/05/14
Post operation

2019/03/12
Post chemotherapy

2019/08/15

2018/07/21

2020/02/28

Han et al. Anaplastic ganglioglioma in the medulla oblongata

2018/10/16
Post radiotherapy

2018/12/14

2020/06/18
Progression

Figure 1 Magnetic resonance imaging (MRI) scans of tumor progression including first diagnosis, post operation, post radiotherapy, post

chemotherapy and progression.

hoarseness and repeated vomiting since two years and a half
ago. In the following four months, the patient gradually
developed dysphagia, choking and left limb numbness,
and came to the hospital for further treatment without any
other relevant past interventions. Then, the head magnetic
resonance imaging (MRI) examination revealed a 2.7 cm
x 2.6 cm occupation of the medulla oblongata (Figure 1).
The MRI manifestation showed slightly low signal on T'1
weighted image (T'1WI) and heterogeneous high signal
without calcifications on T2 weighted image (T2WI). On
DWI scan, the lesion showed slightly hyperintensity, with
an ADC of 1.98x10” mm’/s. The patient was without any
medical, family, and psycho-social history including relevant
genetic information.

Physical examination

Generally, the patient showed a chronic appearance.
According to the location of the tumor, systematic
neurological examination has been carried out. For
oculomotor nerve, delayed light reflection was observed
in the bilateral pupils. As for glossopharyngeal and vagus
nerves, the patient developed hoarse voice, a left uvula sag
and decreased left pharyngeal reflex. In addition to these
symptoms mentioned above, the damage of spinal thalamus
lateral tract and rope body, including superficial sensation in
the left limb with muscle strength Grade IV (8) and positive
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finger-nose and finger-to-finger tests, were also observed.

Operation

To clarify the pathophysiologic features of the lesion and
relieve symptoms, the patient was placed in the prone
position and given a partial resection of lesion in the
medulla oblongata. An 8 cm pillow and neck straight
incision approach was performed accompanied by a
3 cm x 3 cm bone window and foramen magnum opening.
After the tonsil of cerebellum was gently pulled apart,
the medulla oblongata exposed. The lesion in the left of
medulla oblongata showed a grey surface and pushed two
branches of Posteior Inferior Cerebellar Artery (PICA)
to the left. After cutting the cortex of the lesion, there
were dense distributions of sickle vessels under the cortex.
Considering the protection of the medullary blood vessels
and surrounding important tissues, a 1 cm x 0.5 cm x 0.5 cm
mass was removed for pathological examination (Figure 2).

Pathological findings

The H&E staining markedly showed that diffuse
tumor growth under low magnification and cytonuclear
pleomorphism in moderate-density, inhomogeneous
cellularity under slightly higher magnification (Figure 34).
The immunohistochemistry suggested: CgA (+), NeulN
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Figure 2 Clinical pictures showing the surgical procedures including surgical exposure, tumor confirmation, surgical resection and post

resection.

(+), GFAP (+), S100 (+), IDHI (-), Nestin (+), Olig2 (+),
CD34 (blood vessel+), EMA (-), SOX10 (-), P53 (-), Ki67
(small stove about 5 %+) (Figure 3B). Given the vital role
of BRAF V600E mutation in the migration, invasion and
clinical outcomes of GG patients (9), the detecting probe
and gPCR were utilized and the result was negative.

Postoperative outcome

The patient’s postoperative course was uneventful except
for transient hiccups and left upper extremity numbness,
which vanished in 5 days. 12 days after surgery, the patient
with a left upper limb muscle strength Grade V- was
discharged from hospital. One month after surgery, the
MRI showed a partial resection of tumor in the medulla
oblongata with a slightly longer T1 and T2 signal, and a
high signal in the FLAIR. No significant enhancement was
seen in the enhanced images. The head MRS revealed that
Cho, Cr, NAA, Cho/Cr and Cho/NAA were all decreased
(Figure 1). The patient was followed by volumetric
modulated arc therapy (VMAT) radiotherapy for 22 times
in one month. The medullary intracranial mass was 95%
PTV50 =4,961 cGy/25 fx, and the medullary neck mass was
95%PTV45 =4,405 cGy/25 tx (Figure 4).
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Three months after surgery, the patient developed
nausea, vomiting and headache for two weeks with the head
MRI showing a patchy abnormal signal of lesion in the
medulla oblongata with a slightly longer T1 and T2 signal
(Figure 1), and a high signal in the FLAIR. Moreover, the
enhanced scan revealed a 2.5 cm x 1.7 cm ring-enhanced
signal. The head MRS showed that Cho, Cr, Cho/Cr and
Cho/NAA increased while NAA decreased. In view of
the symptoms and imaging examination considering the
tumor progression, adjuvant surgery or chemotherapy was
recommended due to lacking clinical effective evidence
for secondary radiotherapy. While under the patient’s
insistence, conservative treatment without further surgery
or chemotherapy was carried out and some of the symptoms
improved.

Six months after surgery, without any progress in related
symptoms, compared to the last head MRI, the head MRI
had a basically similar imaging performance in T1, T2
phase and FLAIR while the enhanced scan revealed a 2.8 cm
x 2.4 cm x 2.3 cm ring-enhanced signal considering further
enhancement of tumor (Figure I). The head MRS showed
that Cho, Cr, Cho/Cr and Cho/NAA were increased
along with Lipase (Lip) peak in necrotic zone while NAA
decreased. For further treatment, considering efficacy and
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Figure 3 Pathological and immunohistochemical findings of the tumor. (A) H&E staining (100x) of the lesion are composed of irregular

clusters of dysplastic neurons. H&E staining (400x) of the lesion shows that the tumorous glial components and the reticulated fiber
network are arranged around the astrocytes. (B) Immunohistochemistry (100x) of the lesion showing GFAP (+), S100 (+), Nestin (+), Olig2 (+),

SOX10 (-) and Ki67 (small stove about 5%+).

operation difficulty of immunotherapy, target and electric
field therapy, the patient received four courses of oral TMZ
(150 mg/m’/d for 7 days every 14 days).

Three months after chemotherapy, the head MRI
showed that the enhanced scan revealed a 2.4 cm x 2.0 cm
ring-enhanced signal (Figure 1), slightly smaller than before.
Eight months after chemotherapy, the imaging performance
in T1, T2 phase and FLAIR of the head MRI was similar as
the last one, however the ring strengthening further reduces
(1.6 cm x 0.8 cm) (Figure I), indicating that the tumor was
further reduced.

Fourteen months after chemotherapy, however, the head
MRI revealed a 1.6 cm x 1.8 cm x 2.0 cm patch-enhanced
signal (Figure 1), with a slightly longer T1 and T2 signal,
and a high signal in the FLAIR. Eighteen months after
chemotherapy, the head MRI revealed 2.2 cm x 2.3 cm x
2.4 cm patch-enhanced signal (Figure I), slightly bigger
than before. The head MRS revealed that Cho and Cr peaks
increased and NAA peak decreased.

At a 33-month follow-up, the patient has slightly left
upper limb weakness regardless of hiccup, hoarseness,
vomiting, dysphagia and choking. Examination revealed
no decreased left pharyngeal reflex, negative finger-
nose test and finger-to-finger test and only a left upper
limb muscle strength Grade V- with a KPS score of
90. Considering the pathological result, the ultimate
diagnosis was ganglioglioma in the left medulla oblongata

(WHO grade III).
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All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient.

Discussion

GG is a rare kind of glial-neuronal neoplasm in the CNS
with a prolonged survival compared with other intracranial
tumors (10). In general, the average age at diagnosis for
intracranial GG is from 16 to 29 years (11). Thus, the
patient’s presentation at 45 in our report is a quite rare
occurrence. Moreover, it is acknowledged that GGs could
be seen throughout the neuraxis but are most commonly
located in the temporal lobes (12). Only 3% of GGs occur
in the medulla oblongata and only one case of pure GGs
located in medulla oblongata have been reported in the
literature, which were categorized as WHO grade I (3,6).
In our study, we present the second case of GG located in
medulla oblongata ever reported in the literature, with a
WHO grade of I11.

Clinically, the main onset symptoms of GGs are epilepsy,
increased intracranial pressure with headache, vomiting,
and papillary edema (13). Other reported features included
limb weakness, gait instability, blepharospasm, diabetes
insipidus, and panhypopituitarism (14). Furthermore, it was
also reported that GGs often occurred with cerebrospinal
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Figure 4 Radiation fields and doses for the tumor. (A) Clinical pictures of the radiation fields with red line of gross tumor volume (GTV),

blue line of clinical target volume (CTV), purple and light blue lines of planning target volume (PTV). (B) Dose Volume Histogram (DVH)

of the radiation doses for PTV. The PTV was composed of the light blue lines (the medullary neck mass) and the purple lines (the medullary

intracranial mass).

fluid rhinorrhea (15) and dissemination of cerebrospinal
fluid (16). In the only one reported GGs located in the
medulla oblongata, the 7-year-old boy was admitted
to hospital with complaints of ataxia, seizure and sleep
apnea (6). While according to PF location of the tumor in
our case, it mainly caused symptoms of the posterior cranial

© Translational Cancer Research. All rights reserved.

nerve, including vomiting, dysphagia, choking, hiccup,
hoarseness and ipsilateral limb weakness.

In imaging manifestations, a plain CT for GGs commonly
exhibited features of solid and cystic components with low
density, while focal calcifications of tumor capsules were also
observed (17). In MRI, GGs showed equal intensity or low
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signal on T1 weighted image (T1WI) and heterogeneous
high signal on T2 weighted image (T2WI) when compared
to normal parenchyma (18). More importantly, cystic solid
masses with moderate to significant enhancement mainly in
dorsal and posterior margins were more common in GGs
located in the medulla oblongata (6). While in astrocytomas,
the imaging usually showed cystic changes with nodules
and enhanced cyst wall and nodules with few calcifications
in enhanced scans (19). Johnson et.al also reported that
curved band lesion with low or mixed density and common
calcification had few cysts and enhancement, which was
usually observed in oligodendroglioma (20). With a similar
presentation on T1WI and T2WI, the MRI manifestation
of our case showed no significant enhancement in the
enhanced images in the early period while obvious ring-
enhanced signal in the later recurrence period, which
differed from the previously reported case of GG.

As was generally recognized, surgical removal was the
preferred treatment for GGs, aiming at achieving a safe
complete tumor resection (21), while radical resection
was not recommended in patients with GGs in significant
function sites, which would result in several function losses
or even death (6). Moreover, radiotherapy was considered
the best option for GGs not amenable of surgical resection
or partially removed, which should be performed as soon
as possible (21,22). Accumulating studies have shown
that epidermal growth factor receptor (EGFR), histone
deacetylase 6 (HDACG), and survivin could induce the
radiosensitivity of GGs (23-25), while transketolase 1
(TKTLI1) promoted radiotherapy resistance (26). In the
previously reported GG in the medulla oblongata, the
tumor was partially resected due to severe bradycardia
during the operation. Although both radiotherapy and
chemotherapy were carried out after the operation,
the tumor had no significant changes (6). In our case,
the surgical site was located in the core functional area
accompanied by ample nourishing blood vessels, which laid
great difficulty on complete surgical resection. We supposed
that radical surgical resection may bring catastrophic
consequences to the patient. In addition, although the
effect of chemotherapy in the initial treatment of GGs is
still debated, Rossell6 er al. has proven that chemotherapy
might be effective in recurrent and deteriorating GGs (27).
Therefore, in order to ensure safety as much as possible, a
partial resection combined with postoperative radiotherapy
and tentative chemotherapy was selected.

The gross aspect of GGs consists mostly of firm nodular
tissue of white-greyish color (28). Due to the presence of
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both the glial and neuronal components, the histopathologic
features of GGs are moderate, inhomogeneous cellularity
with marked cytonuclear pleomorphism (29). Histologically,
the GFAP stain highlighted the glial components, whereas
positive staining for synaptophysin, CgA and NeulN labeled
the neuronal/ganglion cell components in the GGs (30).
In addition, the immunohistochemistry of BRAF V600E, a
common molecular feature of GGs, could be helpful 31,32).
The previously reported case had no detailed description
of histological performance. Our case additionally showed
positive reaction of Nestin and Olig2 and negative
symbol of BRAF mutation from the pathological and
immunohistochemical performance, which were the
specialities of our case.

Regarding the prognosis of GG, most patients with GG
have a good prognosis after complete resection (33). In the
previously reported case, the patient died of respiratory
arrest five months after the operation (6). Postoperative
genetic testing is so comprehensive that BRAF V600E
mutations and Methyl Guanine Methyl Transferase
(MGMT) promoter methylation have been verified to
increase the probability of tumor recurrence and have a
shorter progression-free survival (34,35). In our case, early
surgical removal, adjuvant treatment and negative BRAF
mutation brought the patient a good trend of improvement.

However, there are still some limitations with our
case report. Firstly, due to the quantity of nourishing
blood vessels and location of the lesion, the GG could
not be completely removed, laying the incentive for the
later tumor progression, while this was consistent with
the individualized treatment principle of tumor patients.
Secondly, effective and comprehensive intraoperative
monitoring has not been applied. Thirdly, with an indefinite
median survival, although the patient had a left upper
limb muscle strength Grade V- with a KPS score of 90,
the follow-up was insufficient, which could still provide
reference for the diagnosis and treatment of GGs.

Conclusions

We have presented the rare case of a middle-aged man
with a GG arising from the medulla oblongata, which has a
follow-up for 33 months. Review of the literature suggests
that based on signs, symptoms, and imaging, GGs in the
medulla oblongata are difficult to diagnose, which brings
the pre-surgical diagnosis to ambiguity. Therefore, the
histopathologic features are vital for the diagnosis of GGs.
Due to its special location, patients with GGs in the medulla
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oblongata have more risks in respiratory and circulatory
system. The patients given early surgical removal of such
tumor and adjuvant radiotherapy would have a favorable
prognosis. The tentative chemotherapy might be effective
when it shows anaplastic features, which needs further
experiments for verification.
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