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Abstract: Although the endoscopic disconnection surgery for the hamartomas was pre-
viously shown as a safe and effective treatment strategy in eliminating gelastic epilepsy, to
date, there was no convincing evidence with this procedure in the resource-scare settings. We
discuss an unusual case of a 7-year-old child who suffered from pharmacoresistant gelastic
seizures was surgically treated with the endoscopic disconnection of the hypothalamic
hamartomas. The patient underwent endoscopic surgery through the left ventricle approach
to disconnect the lesion of the hypothalamus. Immediately after surgery, the patient’s clinical
laughter was eliminated with no complications. From the initial experience at our center,
successful outcome of this case contributes to supporting the solid evidence in choosing the
right treatment approach for the hypothalamus in subsequent cases, towards not only
Vietnam but also the countries having similar resource-scare conditions.
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surgical disconnection

Introduction

Hypothalamic hamartomas (HH) are rare non-neoplastic lesions composed of
hyperplastic neurons and glial cells. Gelastic seizures, epileptic events characterized
by the bouts of laughter, are the hallmark manifestation of HH.' The brain
magnetic resonance imaging (MRI) findings play a crucial and indisputable role
in the diagnosis and the classification of HH.?

As was previously reported, the neonatal onset of seizures appeared as early as
the first day,* and gelastic seizures usually occur with high frequency and periodi-
city, especially in children. Gelastic seizure progressing over time is usually
recognized with autonomic features such as sudden onset and end without amusing
conditions, tending to be drug-resistant,'” Currently, the most effective surgical
approach for the patients with gelastic seizures associated with HH is known to be
HH disconnection or surgical resection.® Newer approaches such as stereotactic
radiofrequency thermocoagulation (SRT) and laser interstitial thermal therapy
(LITT) have been reported with the safety and efficacy,”® nevertheless, these
strategies have not been applied in Vietnam because of the surgery centers’ limited

surgical infrastructure. Here, from the initial experience at our institution, we aim to
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discuss an unusual case of a 7-year-old child who suffered
from pharmacoresistant gelastic seizures was surgically
treated with the endoscopic disconnection of HH.

Case Report

A 7-year-old boy first exhibited seizures 4 months after birth.
Seizures occurred averagely 30 times per week and were not
treated until the patient was 2 years old. Typically, these
gelastic seizures lasted approximately 10 to 30 s and stopped
suddenly, which was uncontrollable. Initially, he had been
treated with Topamax 100mg/day and Depakine 500 mg/day
since 2 years old at a provincial General Hospital, however,
this did not seem to be responding to drug treatment. Then
although he was examined and treated in many different
hospitals, the cause of laughter could not be detected. He
continued to experience progressive seizures. He growed up
normally without any sexual or behavioral disorders. In
2015, when he first visited our Department of Neurosurgery
at Viet Duc Hospital, we re-evaluated and observed the
characteristics of laughter that was recorded by the camera.
The laughter was accompanied with an instant generalized
seizure and short unconsciousness lasting within 1 min. In
addition, routine EEG and video EEG were performed multi-
ple times in order to identify whether the region causing
epilepsy was multi— or mono-positional. The 17-channel
scalp-EEG (multiple recordings) revealed paroxysmal sharp
waves spreading over both hemispheres. Brain MRI 1.5
Tesla (coronal and sagittal sequences) revealed a small lesion
measuring 12*14*8 mm located on the right of the third

ventricle, attached to mammillary nuclear and between
tuber cinereum and optic chiasma (Figure 1). It was isoin-
tense with grey matter, hypointense on T1, and non-
enhancing on sagittal TIW after Gadolinium and lightly
hyperintense on T2W. In the HH classification modified by
Choi,9 with the findings of MRI, HH was classified into four
different groups showing the link between the hamartoma
and hypothalamus or the third ventricle. A giant hypothala-
mic hamartomas (type IV) was considered as a hamartoma
with the size over 20 mm. Small HH (<20 mm) were classi-
fied as midline (type I), lateral (type II), and intraventricular
(type III) according to their location relative to the third
ventricle. For our case, HH belonged to type II. The results
of clinical evaluation and endocrine tests for our patient
showed no endocrine disorders and no developmental
abnormalities. The patient was diagnosed with the drug-
resistant epilepsy according to the definition of the
International League Against Epilepsy (ILAE).'

The patient underwent endoscopic surgery through the
left ventricle approach to disconnect the hamartoma mass
with the hypothalamus (Figure 2). In this case, we used
a 30° pediatric telescope system (Karl Storz) with an out-
side diameter of 3.8 mm, together with basic endoscopic
equipment including a monopolar electric coagulator,
a forceps, fiberoptic light guide, a light source, an endovi-
sion system and a display screen. The patient received
general anesthesia. His head was fixed in a Mayfield
frame and attached to a neuro-navigation system and settled
in a neutral posture with 150 head down. We used

Figure | Brain MRI 1.5 Tesla (in hypothalamus area, mainly on coronal and sagittal sequences) revealed a hypothalamus lesion measuring 12*14*8 mm located on the right of
the third ventricle, attached to mammillary nuclear and between tuber cinereum and optic chiasma.
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Figure 2 Endoscopic views in the surgery.

Abbreviations: OC, optic chiasma; HY, hypothalamus; CP, choroid plexus; MP, monopolar electrocoagulation; HH, hamartomas.

preoperative neuro-navigation to help determine the way
into the ventricle and the corresponding incision site. The
burr hole was made 1 cm in front of the coronal suture and
2-3 cm to the left of the midline.

Immediately after surgery, the patient’s clinical laugh-
ter was eliminated with no complications. Scalp video
EEG postoperatively showed a marked decrease in spike
spread across the hemispheres compared to before surgery.
Cranial MRI revealed, on coronal slices at T1 and T2, the
disconnection of the hamartoma block with the hypotha-
lamus confirmed. No complications occurred after surgery,
and the patient was discharged after 1 week of surgery. He
had free-seizures on the clinical, stopped with antiepileptic
drug. At postoperatively 1 year, the patient had 2—4 gelas-

tic seizures per week, and no generalized seizure.

Discussion

The classification for HH plays an important role in
treatment options. Radiosurgery, endoscopic surgery and
stereotactic radiofrequency ablation were proposed for
types I and II. In which, type II, hamartoma totally
extraventricular, can be treated by open craniotomy with
pterional approach, while endoscopic surgery combined
with open craniotomy with pterional approach can be
applicable for type II mixed (part hamartoma intra and
extraventricular). Endoscopic surgery or open craniotomy
with transcallosal approach was applied to the intraven-
tricular type of hamartoma (type III). In particular,
regarding type IV (giant hamartoma), endoscopic discon-
nection combined with radiosurgery or endoscopic dis-
connection with open craniotomy should be selected.®

To date, there are some other options for treatment of HH
such as SRT or LITT. SRT was known as a minimally invasive
surgical strategy for HH with excellent seizure outcomes, even
in patients diagnosed with giant HHs.” A recent study indi-
cated that, for the patients with small HHs (maximum HH
diameter less than <20mm), SRT can provide similar seizure
outcomes to resective surgery with a less invasive procedure.
However, no significant difference in seizure outcomes was
found between SRT and resective surgery.!! Besides SRT was
also considered to be a treatment option for HH patients with
surgical contraindications such as hemopathy or the patients
and their families refusing surgical treatment.

In addition, several LITT studies have been reported for
recent positive results, LITT is a less invasive treatment
modality with a lower incidence of complications. The
principle of LITT is selective ablation of tumor cells by
heat and is monitored by real-time MRI thermometry. LITT
has a range of applications, such as treatment of glioma,
metastases, radiation necrosis, chronic pain, and epilepsy.
LITT is used for selected lesions and in selected patients as
a safer alternative treatment option for patients in whom the
lesion is not accessible by surgery, or in those in whom
other standard treatment options have failed. LITT’ com-
plications include hemorrhage, brain edema, thermal injury
of adjacent structures, and treatment failure.® SRTand LITT
approaches have not yet applicable for HH in our institu-
tion, and no evidence of the efficacy and safety of SRT and
LITT for HH patients has been reported in Vietnam.®

The HH surgery poses two options including resective
surgery of the lesion mass or disconnecting the hamartoma
with the hypothalamus. Currently, the surgery to remove
lesions was less selected due to the risks and sequelae that
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can occur such as damage to the hypothalamus and tuber
cinereum. In 2003, Delalande and Fohlen'? reported the
first case of endoscopic surgery for the patient with type
IIT hamartoma (in the ventricles), and the previous authors
also proposed surgical procedure to craniectomy asso-
ciated with large hamartoma (type IV). Choi and his
colleagues’ have indicated the endoscopic surgery to dis-
connect the hamartoma block from the hypothalamus,
which was applied to type I, II and III. Besides the endo-
scopic disconnection combined with craniectomy was trea-
ted for type I'V. In this type II case, we decided to approach
the lesion from the opposite side for the best observation
and manipulation.

In this case, anatomical disconnection was chosen to alle-
viate seizures and to improve cognitive function and mental
and motor development, thereby, gradually reducing the
dependence of epilepsy medication later. Endoscopic discon-
nection technique aims to disconnect the connecting tract
between the hamartoma and the surrounding normal tissue,
while HH surgical resection has a high risk of damage towards
surrounding anatomical structures such as a third ventricular
wall, a third ventricle floor, mammillary bodies, optic tract and
cranial nerve. Surgical resection was not applied to our patient
because its postoperative complications might occur such as
stroke, short-term memory disturbance, weight gain, diabetes
insipidus, and other endocrine disturbances. Besides, ideal
candidates for the disconnection technique should be those
with a lesion smaller than 1.5 cm in diameter.® We would like
to acknowledge that, our center has had a common experience
of laparoscopic surgery for over 20 years, especially endo-
scopic ventricular surgery and sphenoid sinus endoscopy. The
selection of neurosurgical procedure partly depends on the
surgeon’s preference and experience, principal reason for
treatment in this case is still based on the location, shape,
and size of the HH. According to Delalande, for type II (on the
side), if the hamartoma is attached to the right of the hypotha-
lamus, the approach will be selected from the anterior horn of
the left ventricle and vice versa to ensure the best view of the
hamartoma once entering the ventricles. Conducting a one-
hole drilling at a defined position, maximizing the dura to the
perimeter of the borehole, opening the arachnoid mater and
putting the 30 degrees endoscope with a trocar head and
navigation system mounted on the endoscope axis allowed
us continuous identification of the direction and position of the
endoscope. An endoscopy holder can be used to ensure the
stability of the endoscope direction. Endoscope after going
into the anterior horn of the left ventricle, going through the
Monro hole will observe the hamartoma block attached to the

floor and the lateral wall of the third ventricle. For hamartoma
type II, III, IV, it is easy to observe the hamartoma block
boundary by comparing with the normal side of the third
ventricular wall. However, for type I, it is sometimes difficult
for the surgeon to determine the border of the hamartoma
block with the surrounding structure. We used low-intensity
monopolar electrical coagulator to cut along the border of the
hamartoma (towards the posteroinferior floor and the lateral
wall of the third ventricle), while ensured that either the
mammillary body or the hypothalamus was not injured. The
depth of the dissection into brain tissue had been measured
preoperatively through the coronal TIW and T2W.

Between 1995 and 2005, Shim et al'® performed the
endoscopic disconnection in 11 patients. Six were seizure-
free (Engel’s class 1) immediately after surgery. At post-
operatively 2 months, a dramatic improvement in behavior
was announced by their caregivers.'* Of 11 patients experi-
encing the endoscopic disconnection for hamartomas, class 1
and class 2 were one case and four cases, respectively. In
another series of Rekate et al'* with 44 patients undergoing
endoscopic resection utilizing frameless stereotaxis and
a micromanipulator, the ideal patient has a lesion less than
1.5 cm in diameter. Eleven patients (25%) met early compli-
cations but resolved within 3 months in all patients except for
three cases (6.8%). After surgery, six patients had difficulties
with short-term memory, of which three patients lasted more
than 3 months. Five patients gained more than 10% of their
body weight, but the gain stabilized and improved within 3
months. One patient whose internal capsule was injured
during endoscope manipulation suffered significant hemipar-
esis, which improved slowly over a year.'*

Conclusion

Endoscopic surgical disconnection of the hamartomas
towards eliminating gelastic epilepsy may be considered as
an effective and safe option, instead of the surgical resection
for HH. First in Vietnam, the authors have successfully
applied this method on a child diagnosed with pharmacore-
sistant gelastic seizures associated with HH. Successful out-
come of this case contributes to support the solid evidence in
choosing the right treatment of the hypothalamus in subse-
quent cases, towards not only Vietnam but also the countries
having similar resource-scare conditions.

Ethical Approval
Our institution does not require ethical approval for report-
ing individual cases or case series.
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