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Abstract

Background and purpose: The paper presents the operative
technique and the results of treatment of adult patients with
primary tumours of the hypothalamus, including rare ones.
The aim of the study was to show the possibility of safe sur-
gical treatment of rare tumours of the hypothalamus through
a bifrontal basal interhemispheric trans-lamina terminalis
approach.

Material and methods: Five patients with tumours of the hypo-
thalamus were operated on in the Neurosurgical Clinic in
Sosnowiec between 1990 and 2008. There were 2 patients with
craniopharyngiomas located exclusively in the third ventricle,
and single patients with gemistocytic astrocytoma, Langerhans
cell histiocytosis X and hamartoma of the hypothalamus each.
The patients were treated surgically with a bifrontal basal inter-
hemispheric trans-lamina terminalis approach. In two cases,
the neuronavigation system with the use of tractography (DTT)
was used to determine the location of the lamina terminalis, the
posterior surface of the optic chiasm and the optic tracts.
Results: All lesions were resected totally, except for partially
resected hamartoma of the hypothalamus. The most common
postoperative complication was diabetes insipidus, which was
transient in two cases. A long-lasting follow-up of all the
patients operated on did not reveal regrowth of the lesion.

Sireszczenie

Wetep i cel pracy: W artykule przedstawiono technike chirur-
giczng oraz wyniki leczenia operacyjnego dorostych chorych
z pierwotnymi, w niektdrych przypadkach rzadkimi, guzami
podwzgdrza. Celem pracy jest pokazanie mozliwosci bez-
piecznego leczenia chirurgicznego pierwotnych, rzadko spo-
strzeganych guzéw podwzgérza przez blaszke graniczna
z dostepu dwuczotowo-podstawnego, miedzypétkulowego.

Materiat i metody: W latach 1990-2008 w Klinice Neuro-
chirurgii w Sosnowcu operowano 5 pacjentéw z guzami
zlokalizowanymi w przedniej czg¢$ci podwzgérza, w tym
2 pacjentéw z czaszkogardlakiem ograniczonym tylko do
komory III mézgu i po jednym pacjencie z gwiazdziakiem
tucznokomérkowym, histiocytoza X oraz odpryskowcem pod-
wzgbrza. Chorzy byli operowani z dostepu dwuczotowo-
-podstawnego, miedzypdtkulowego przez blaszke graniczng.
W 2 przypadkach zastosowano system neuronawigacji
z wykorzystaniem traktografii (DTT), co umozliwito zlokali-
zowanie blaszki granicznej, tylnej powierzchni skrzyzowania
nerwow wzrokowych oraz obustronnie pasma wzrokowego.

Wyniki: Guz o charakterze odpryskowca podwzgoérza usu-
ni¢to czg¢$ciowo, pozostate guzy catkowicie. Najczestszym
powiktaniem obserwowanym po operacji guzéw podwzgoérza
byta moczéwka prosta (w 2 przypadkach przemijajaca).
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Conclusions: The bifrontal basal interhemispheric trans-lami-
na terminalis approach allows for radical resection of prima-
ry tumours of the hypothalamus while avoiding serious post-
operative deficits. This approach enabled the preservation of
the olfactory bulb and tract and prevented damage of the fron-
tal lobes. The use of DTT helped to establish the location and
borders of the lamina terminalis, to establish the posterior
surface of the optic chiasm and the optic tracts, and to save
the anterior and lateral wall of the hypothalamus.

Key words: primary hypothalamic tumours, clinical signs,
surgical treatment, bifrontal basal interhemispheric trans-
lamina terminalis approach, DTT, outcome.

Introduction

Tumours of the hypothalamus are relatively rare, and
half of the cases occur in childhood. The most common
primary lesions of this area include gliomas (68.6%),
germinomas, and — less frequently — teratomas (alto-
gether 22.9%) [1]. The third ventricle is secondarily
penetrated by craniopharyngiomas which compress the
hypothalamus [2-5]. Only rarely do craniopharyn-
giomas develop exclusively in the third ventricle [6].

Primary tumours of the hypothalamus cause
endocrinological and thermoregulation disorders,
dysorexia and visual field defects. Sometimes they lead
to non-communicating hydrocephalus, obstructing both
foramina of Monro [1].

In this paper we present five patients with primary
tumours of the hypothalamus who were treated surgi-
cally by means of the bifrontal basal interhemispheric
trans-lamina terminalis approach.

The interhemispheric approach allowing access to
lesions penetrating the third ventricle, the region around
the septum pellucidum or lateral ventricles from the
suprasellar region has been described previously by
other authors [2,7,8]. Modifications to this approach
which make it possible not to traumatize the frontal
lobes, maintain olfactory tracts and expose the suprasel-
lar region have already been described by several neu-
rosurgeons, of whom Dehdashti and de Tribolet made
a particularly thorough description in 2005 [4-6,9].
However, the majority of descriptions found in the lite-
rature of the approach and related to the surgical treat-
ment of tumours of the hypothalamus have been con-
fined to resections of craniopharyngiomas [4-6,8,9].
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Dtugotrwata obserwacja chorych nie wykazata wznowy pro-
cesu ekspansywnego.

Whioski: Dostep dwuczotowo-podstawny, miedzypétkulowy
przez blaszke graniczng umozliwit radykalng resekcje pier-
wotnych guzéw podwzgdrza bez powodowania powaznych
powiklan pooperacyjnych. Ulatwit takze zachowanie opusz-
ki i pasma wechowego oraz zapobiegl uszkodzeniu ptatéw
czotowych w trakcie operacji. Dzigki wykorzystaniu neuro-
nawigacji wraz z D'TT tatwiej bylo ustali¢ granice blaszki gra-
nicznej 1 tylng powierzchnie skrzyzowania nerwéw wzroko-
wych, potozenie pasm wzrokowych oraz zaoszczedzid
przednie i boczne czesci podwzgodrza.

Stowa kluczowe: pierwotne guzy podwzgoérza, objawy klinicz-
ne, leczenie chirurgiczne, dostep dwuczotowo-podstawny, mig-
dzypdtkulowy przez blaszke graniczna, DTT, wyniki leczenia.

Below, we present the operative technique we applied
in the surgical treatment of tumours of the hypothala-
mus, the clinical course of the condition in brief, as well
as a diagnosis for five adult patients with primary
tumours of the hypothalamus who were treated in the
Department of Neurosurgery in Sosnowiec.

Material and methods

Operative technique

The patient is placed in a supine position. The apex
of the head is then lowered by 15° to 20° in relation to
the horizontal body. A skin incision is made in a binau-
ricular line, starting at 1 cm in front of the tragus and
along the hair line. After raising the skin flap we dissect
the pericranial flap, which is sandwiched between two
sponges and kept moist with saline during the proce-
dure. The bifrontal craniotomy should be performed
as close to the roof of the orbit as possible. The bone
flap is removed in one piece. The posterior wall of
the deroofed frontal sinus is removed with a rongeur.
The entire mucosa of the frontal sinus should be removed.
The dura of the brain should be incised as close to the
base of the anterior fossa as possible. The superior sagit-
tal sinus is ligated and incised. The falx cerebri is incised
lengthways. Then we dissect both olfactory tracts using
the existing subarachnoid space. The olfactory bulbs are
also dissected. Afterwards, we expose both optic nerves,
the optic chiasm, both anterior cerebral arteries in their
A1l and A2 sections, and the anterior communicating
artery (ACoA). Above the optic chiasm we identify the

lamina terminalis, which constitutes the anterior-infe-
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rior limitation of the third ventricle, extending from the
anterior commissure to the posterior surface of the optic
chiasm, and laterally bordering with the optic tract on
the left and right side. It sometimes happens that access
to the lamina terminalis is hindered by the ACoA com-
plex. In such a case, we try to carefully dissect free this
area and change the position of the ACoA. In autopsy
studies, Italian authors did not find it necessary to
mobilise the anterior cerebral artery-ACoA complex in
order to achieve free access to the lamina terminalis
[10]. That study, however, was carried out on a limited
number of autopsy preparations. We point to the perfo-
rating arteries deviating from the ACoA, particularly
the relatively strong subcallosal artery which supplies
the hypothalamus with blood [11]. During the surgery,
one should remember that there are supraoptic nuclei
and columns of the fornix laterally from the lamina ter-
minalis in the anterior wall of the hypothalamus. Dam-
age done to them leads to endocrinological and cogni-
tive disorders.

In two patients, a tractography (DTT) study was
used to determine the position of the optic nerves, the
optic chiasm and both optic tracts. This procedure pre-
vents possible damage to these autonomous formations
while incising the lamina terminalis and during the dis-
section of the tumour from the hypothalamus. It also
enables the determination of the borders of the chiasm
during the resection of a lesion joined with the posterior
surface of the optic chiasm.

The lamina terminalis is then incised. The bag of the
tumour — as long as there is one — should be carefully
separated from the surrounding cerebral tissue. Hypo-
thalamic astrocytoma and hamartoma tumours often
originate from one wall of the third ventricle and do not
infiltrate the second one, which facilitates surgical resec-
tion. The gliosis between the tumour and active hypo-
thalamic structure is present in craniopharyngiomas con-
fined to the third ventricle, which enabled us to perform
proper resection. Additional features that distinguish the
tumour from a normal one include difference in colour
(more white/yellow for the optic tracts and hypothala-
mus and more grey for the tumour) and the fact that the
tumour is not infiltrative. Particular attention needs to
be paid not to damage the arterial vessels encircling the
tumour as they provide the blood supply to the healthy
part of the diencephalon. While operating within the
hypothalamus and the third ventricle, one should try to
use bipolar coagulation as little as possible. It is much
better to use warm physiological saline and wet cotton
swabs. When the lesion is firmly accreted to the poste-
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rior surface of the optic chiasm, we try to separate
sharply these two formations. Sometimes the lesion
reaches as far as to the floor of the third ventricle. In this
case, it is essential to remove the lesion very carefully, as
any damage done to the hypothalamus, particularly to
the mammillary bodies, may result in a cerebral coma
or temporary consciousness disorders. After the removal
of the tumour, we tightly close the dura mater so that
the cerebrospinal fluid cannot leak out. The wall of the
frontal sinus is covered with the periosteal flap.

Results

Case 1

A 45-year-old woman was admitted to the clinic
because of a several-year-long history of transient dis-
turbances of vision and gradual growth of a lesion in the
hypothalamus, detected in the magnetic resonance imag-
ing (MRI). Several weeks before admission, the patient
noticed a slight weakness of the left limbs. The patient
was treated surgically. The tumour was mainly confined
to the right wall of the hypothalamus. The lesion was
cream-coloured and of increased consistency. The bor-
derline of the tumour was not clearly visible. Inciden-
tally, other authors also found it difficult to establish
a border between the lesion and the hypothalamus in the
case of gliomas of the third ventricle [1,12].

The lesion was resected radically, as shown in a fol-
low-up MRI performed on the third postoperative day
(Fig. 1).

The diabetes insipidus occurred as a postoperative
complication. The patient was discharged from hospi-
tal two weeks after the surgery, in good condition, with
a minor psychoorganic syndrome. A histopathological
examination revealed gemistocytic astrocytoma.

During the entire 9-year-long follow-up the patient’s
condition has been good. The patient did not report
headaches. The paresis of the left limbs and the dis-
equilibrium subsided, as did the symptoms of diabetes
insipidus.

Case 2

A 36-year-old man suffered from a generalised
epileptic attack two months before admission. It was fol-
lowed by a hemiparesis of the left limbs that receded
a week later. A brain MRI study performed as a result
of the seizure demonstrated a tumour within the hypo-
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Fig. 1. MRI (axial plane) of patient with hypothalamic tumour, (A) before and (B) after surgery. Radical excision. Histopathological examination revealed gemistocy-
ic astrocytoma

moval. Histopathological investigation revealed hamar-

-

A - . -
Fig. 2. MRI (frontal plane) of patient with hypothalamic tumour, (A) before and (B) after surgery. Subtotal re
toma of the hypothalamus

thalamus and near the optic chiasm. The expansive study performed on the second postoperative day
lesion enhanced slightly after contrast injection. The pa-  showed a subtotal resection (Fig. 2).

tient was operated on. The tumour was grey, bound with After the surgery, the symptoms of diabetes insipidus
the anterior-abdominal part of the hypothalamus, and ~ were observed. The postoperative course was compli-
well separated from its environment. A control MRI  cated by the occurrence of a haematoma in the medial
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Fig. 3. MRI (sagittal plane) of patient with hypothalamic tumour, (A) before and (B) after surgery. Radical excision. Histopathological investigation revealed Langer-

hans cell histiocytosis X

Fig. 4. DTl study (axial plane) before surgery. Lesion located posteriorly from
optic chiasm, next fo the optic tract. Visible fibres of beginning section of optic
tract and optic chiasm

part of the right frontal lobe. The patient developed left-
side paresis. Conservative therapy was applied. The pa-
resis of the left limbs gradually receded. Three weeks
after the operation the patient was discharged from hos-
pital in a good condition. A histopathological examina-
tion revealed hamartoma of the hypothalamus.

The functional outcome of the patient, as assessed
8 years after the surgery, is good. Epileptic seizures were
observed neither in the postoperative period nor in the
years that followed. However, in neurological examina-
tion, slight paresis of the left limbs can be observed,
which is mainly caused by a postoperative complication
in the form of an intracerebral haematoma. The follow-
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up examinations showed no tumour regrowth, and the
residual part of the lesion remains of the same size and
does not enhance after contrast injection. The symptoms
of diabetes insipidus are still present, and the dose of the
applied medication has not been changed.

Case 3

A 29-year-old man complained of a 4-year history
of excessive thirst and associated excessive diuresis.
About six months prior to admission he noticed
a decrease in libido and wasting hair on his face. On
admission to the neurosurgery department he had an
MRI performed which demonstrated a lesion in the
anterior part of the hypothalamus that enhanced homo-
geneously after contrast injection. The lesion modelled
the anteriorly adjacent optic chiasm and the first sections
of the optic tract, which appeared thickened (Fig. 3).

A DTT study revealed fibres of the optic pathway on
the left and right side (Fig. 4).

During the operation, the tumour turned out to be
solid and quite hard, not bleeding, closely joined to the
posterior surface of the optic chiasm but not infiltrating
it. While separating the lesion from the area of the optic
chiasm, the position of the chiasm was verified with
a DTT study inserted for neuronavigation. An accretion
of the lesion with the posterior surface of the optic
chiasm in the case of another tumour — chordoid glioma
— was observed by other authors. They reported a neces-
sity to separate with great accuracy the lesion from the
optic chiasm [13].
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Radical excision of the neoplastic lesion was per-
formed and was further confirmed in an MRI taken on
the second postoperative day. A histopathological exa-
mination revealed Langerhans’ cell histiocytosis X.

The postoperative course was uneventful. At present,
one year after the surgery, the patient has resumed work
as an [T specialist. He is being treated endocrinologi-
cally.

Case 4

A male patient, aged 32, had been complaining of
increasing severe headaches for several months. He also
reported dysmnesia and, intermittently, blurred field of
vision. An MRI study revealed a solid lesion located in
the third ventricle. The mass was almost homogeneously
enhanced with gadolinium and there was no evidence
of calcification or cystic regions (Fig. $).

The patient was operated on. The neoplastic lesion
was resected radically. The postoperative complications
included diabetes insipidus, which receded after 3 months.
A histopathological examination revealed craniopha-
ryngioma. A six-year-long follow-up did not show
a relapse of the neoplastic process.

Case 5

A 26-year-old man complained of headaches that
had occurred six months earlier. His family also report-
ed periods of disorientation. Moreover, recently he had

Rare primary tumours of the hypothalamus in adults

become unusually irritable. An MRI showed a tumour
of the third ventricle. The patient was treated surgical-
ly. Since the ACoA was running across the lamina ter-
minalis, it was decided to bilaterally dissect free sections
A1l and A2 of the anterior cerebral artery and retract the
ACoA delicately upwards. This enabled a safe incision
of the lamina terminalis. The lesion was partially liquid
and partially solid, limited to the third ventricle. Dur-
ing resection of the solid part of the tumour, which was
accreted to the anterior and lateral wall of the hypotha-
lamus, we used DTT in the neuronavigation system.
The postoperative course was complicated by diabetes
insipidus which persisted for about two years of follow-
up. Histopathological examination showed cranio-
pharyngioma.

Discussion

The bifrontal interhemispheric trans-lamina termi-
nalis approach which we used in the described cases
enabled us to perform relatively non-destructive exci-
sions of primary tumours of the hypothalamus. We suc-
ceeded in preserving the olfactory tracts and bulbs, and
the compression of the frontal lobes was relatively small.
We did not observe any negative effects of the superior
sagittal sinus ligation. In none of the patients did infec-
tion occur as a consequence of opening the frontal sinus-
es. In the described craniotomy, the exposure of all
anatomical formations was very good and enabled their
maintenance. Other authors have reported the necessi-

MAGETON 1.0

Fig. 5. MRI (A) before and (B) after surgery in patient with craniopharyngioma confined to the third ventricle. Radical excision
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ty to avoid as much as possible bipolar coagulation of
the bleeding arteries while resecting suprasellar tumours
penetrating the third ventricle [9,14]. In our operations,
we used bipolar coagulation only exceptionally.

The question arises whether the applied operative
technique — a rather extensive one — can challenge
other less invasive methods.

Surgical treatment of tumours of this area by means
of an endoscopic method has not become common yet,
and it is considerably limited [13-17]. The approach to
the lamina terminalis and the anterior part of the third
ventricle has been verified on corpses in the circum-
stances of an anatomical laboratory [18].

Reports can be found in the literature about the pos-
sibility of a diagnostic biopsy of tumours of the hypo-
thalamus by means of a rigid endoscope through
a lateral ventricle, even in cases without hydrocephalus
[17]. Among cases described by Souweidane, two were
diagnosed with Langerhans cell histiocytosis X [17].

Lekovic reported on a possibility of endoscopic
resection of a hypothalamic hamartoma in 2006 [16].
The author of the report completely resected the neo-
plastic lesion in one case, and in the other case the
hamartoma was disconnected [16].

Cappabianca et al. [15] claimed that only patients
with minor lesions indicative of hypothalamic hamartoma
located in one wall of the hypothalamus and a space
between the bottom of the hamartoma and pial surface
of the interpeduncular cistern can be treated endosco-
pically [15]. After endoscopic surgery, some compli-
cations were observed, such as hemiparesis caused by
damage to the internal capsule or the thalamus, and
short-term memory disturbance. Considering the above,
one can conclude that there are substantial limitations to
this method of treatment, while the method of open
surgery described in this paper poses no such limitations.

Our patient was middle-aged, which is rather
uncommon for this type of tumour, occurring typically
in younger patients [19-21]. During the surgery we
noticed the sessile form of a lesion that was non-pedun-
culated and of a broad base, joined to the ventral part of
the hypothalamus [22]. Convulsions are observed more
frequently in the clinical course of this form of lesion
[23]. Palmini presented a series of 13 patients treated
surgically for convulsions caused by hamartoma of the
hypothalamus [24]. In two patients, the epileptic
seizures disappeared completely, and in the remaining
11 patients there was a 90% decrease in the frequency
of seizures. In our patient, epileptic seizures disappeared
despite only a partial resection of the lesion.
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The patients — young men with craniopharyngioma
— had tumours located exactly within the third ventri-
cle. It was Maira [6] who mentioned a possibility of
development of this kind of neoplastic lesion exclusive-
ly in the third ventricle. As in our patients, he found
a solid tumour confined to the third ventricle without
calcifications and a liquid part in all of the investigated
patients [6].

Pathological lesions of this size which are entirely
within the third ventricle can be easily operated on by
means of an interhemispheric trans-lamina terminalis
approach. The remote prognosis for patients treated sur-
gically for primary tumours of the hypothalamus is
favourable. The lesions were of limited character in our
patients and we succeeded in separating them relative-
ly well from the surrounding cerebral tissue.

Conclusions

1. The bifrontal basal interhemispheric trans-lami-
na terminalis approach allows for radical resection of
primary tumours of the hypothalamus while avoiding
serious postoperative deficits.

2. This approach enabled preservation of the olfactory
bulb and tract and prevented damage of the frontal lobes.

3. The use of DTT helped to establish the location
and borders of the lamina terminalis, to establish the
posterior surface of the optic chiasm and optic tracts,
and to save the anterior and lateral wall of the hypo-
thalamus.
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