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Abstract : The author describes two new microsurgical approaches
to the insular cortex and putamen. With this new method we can
revascularize the intraparenchymal territory of the lenticulostriate
arteries.
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INTRODUCTION

Occlusive type vascular lesions into the internal
capsule and lentiform nucleus are frequent: however,
clinical reports oriented to revascularizing these areas,
dare scarce.

Unilateral ischaemia or infarction of the in-
traparenchymal territory of lenticulostriate arteries,
produce no extrapyramidal disorders, but pyramidal
and occasionally sensory disturbances occur (1).
Damage to the dominant cerebral hemisphere may
be added, besides language problems. However, to
date, these patients with hemiparesis or capsular
hemiplegia only receive physiotherapy.

Recent clinical reports show it is possible to
revascularize the lenticulostriate territory with omen-
tum (13) and a dopaminergic graft implanted into the
putamen (10). In this article we present a surgical
method for approaching the insular cortex and len-
tiform nucleus.

OPERATIVE TECHNIQUE
After general neuroleptic anaesthesia, the patient

is placed in the supine position on the operating table
with the head slightly inclined to the left or right.

On the skin of the fronto-temporal region, a ques-
tion mark is drawn. The skin incision extends
superiorly from the zygomatic arch and anterior to
the auricle, ascending 2 cm and then leaning
backwards, upwards and forwards, in this way mak-
ing a curve through the superior temporal line up to
the implantation of the hair (Fig. 1). The skin inci-
sion is extended deep to the superficial fascia of the
temporalis muscle, and then the skin flap may be
reflected.

The craniotomy is centered over the Sylvian
fissure. The temporalis musdle is incised in 4 or 5
places, and craniotomy is performed by means of
equidistant burr holes. Between the two anteroinferior
burr holes, the osteoplastic flap is broken and mobiliz-
ed and placed under traction with ligatures. The area
of craniotomy may vary in accordance with the pur-
pose of the surgical approach. It may be anterior,
fronto-temporo-sphenoidal (pterional approach) (16) or
more posteriorly, fronto-parieto-temporal (transsylvian
approach), asshown in Figure 2.

The dura is opened in a Y-shaped fashion with the
posterior limb located over the Sylvian fissure and the
anterior limbs extending on the frontal and temporal
lobes. This creates a triangular area of the dura, with
the base snugly draped over the frontal and temporal
poles.
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Fig. 1 Skin indsion for transsylvian approach. The craniotomy
is centered over the sylvian fissure. Five burr holes outline
a diamond shaped bone flap with its base at the pterion

Fig. 2 : Pterional approach (PA) and Transinsular approach (TA).
The TA provides excellent anatomical appreciation of the
insular cortex, limen insulae and genu of the middle
cerebral artery.

Over the Sylvian fissure and using a surgical
microscope the neurosurgeon begins the transsylvian
approach. The arachnoidal and middle cerebral vein
dissection is carried out in front, on the point of union
of the frontal and temporal lobes, and on the back,
extending to the operculum (area 43). Exposure of the
vessels and insular cortex within the Sylvian fissure
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is obtained by gentle retraction of both edges of the
fissure, with the help of two cerebral spatulae on cot-
tonoids.

Drainage of the cerebrospinal fluid (CSF) within
the Sylvian fissure is obtained using a neurosurgical
sucker placed on little cottonoids. On the insular cor-
tex, it is fundamental to recognize the limen and cen-
tral sulcus of the insula.

This transsylvian approach provides adequate
space for exposure of the lateral lenticulostriate
arteries and genu of the middle cerebral artery
(MCA). Here, on the insular cortex, the omentum can
be transplanted. By means of end-to-end
microanastomosis by invagination (12), we perform-
ed anastomoses between the superficial temporal
vessels and gastroepiploic vessels from the omentum.

Inside and in front of the central sulcus of the in-
sula, there is a rectangle 30x20 mm projected direct-
ly on the external surface of the putamen. On this
area, we performed the transinsular approach (8.9).
Through this pathway, we can approach the
putamen, globus pallidus and internal capsule. The
external surface of the putamen is 9 to 15 mm
(average, 11.8mm) from the insular surface (9,11).

In Parkinson's disease (PD), six to eight pieces
(2x2x2 mm) of dopaminergic tissue are implanted in-
to (or near) the putamen by this transinsular
pathway. By means of a bayonet forceps, the grafts
are deposited one by one with a separation of 3 to
5 mm. Withdrawing the forceps from each puncture,
the cortical entrance orifice closes automatically,
preventing continuity between the CSF and the graft.

After closure of the dura, the osteoplastic flap is
secured in place with silk sutures and then the scalp
is closed. However, during omental transplantation,
we passed the anastomosed blood vessels (12),
through a dural orifice in the shape of a button hole
and an anteroinferior burr hole, protected with a seg-
ment of omentum.

DISCUSSION

In 1975, Yasargil et. al. (16), were the first to
describe the pterional approach for the surgical treat-
ment of aneurysms in the anterior communicating
artery (ACoA). Since then, other surgeons have
utilized the same approach (4), because it provides
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adequate access to the anterior aspect of the circle
of Willis.

One year later, the same authors (17) published
surgical results in 38 patients with basilar bifurcation
aneurysms, including, that through this pterional ap-
proach, both mesencephalic arteries (MA). both
posterior communicating arteries (PCoA), and both
superior cerebellar arteries (SCA) can be visualized.
Perforating arteries from the basilar, MA, and PCoA
arteries are also well visualized.

On December 12, 1987, we first used (13) a
transsylvian approach in a patient with capsular
hemiparesis (degree, 0-3) and motor dysphasia, due
to a microinfarct located between the lentiform
nucleus and the posterior limb of the left internal cap-
sule (Fig. 3). Through this pathway, we transplanted
omental tissue over the lateral part of the anterior
perforated substance (APS), limen insulae and insular
cortex. Two days after the operation, there was pro-
gressive improvement and at present, the patient has

right hemiparesis (degree, 2-4) and normal speech.

We believe that these results are due to increas-
ed blood flow in the intraparenchymal territory of
the lenticulostriate arteries, secondary to: 1) vascular
connections between the lenticulostriate arteries with
the mental neovessels, and 2) vertical penetration
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of omental blood neovessels within the insular
parenchyma (insular cortex, extreme capsule,
claustrum and external capsule).

Based on clinical observation, as well as
synthesis of the catecholamines (5.12) and omental
functions (3.18). in February 1988, we performed the
first double transplantation in PD (10.11): adrenal
medulla and omentum. The first was implanted in-
to the putamen by a transinsular pathway. and the
omentum was laid over the lateral part of the APS.
limen insulae, and insular and fronto-parieto-
temporal cortex to revascularize the dopaminergic
graft, from the surrounding tissue and prolong sur-
vival of the implant (11.12). In addition. the omen-
tum may provide neurotransmitters (dopamine,
noradrenaline, serotonin and acetylcholine) and
neurotrophic factors (nerve growth and fibroblast
growth factors) (14).

Our surgical technique is similar to that of
Takeuchi et. al. (15). because both used the transsyl-
vian approach and then to transinsular approach
towards the putamen: but ours differed because our
surgical transplant is omental tissue.

In the same way. we believe that through the
transinsular pathway we can effect pallidotomies to
improve Parkinsonian tremor (7) by injury of the

Fig. 3. A: Preoperative CT scan (venous phase) of an infarct located
between the lenticular (lentiform) nucleus and posterior
limb of the left internal capsule.

Fig. 3. B: Postoperative CT scan (arterial phase) of the same
patient. showing to the omentum within the left
pterional region and into contact with the limen insulae.
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me

dial segment of the globus pallidus (2.6). located

between 24 to 38 mm (average. 30 mm) from the in-
sular surface (8.9).

Correspondence : Hernando Rafael. M.D.

56

Bélgica 411-bis.

Colonia Portales.

03300 Mexico City - Mexico.
Telephone : (525) 532 91 01
Fax : (525) 539 50 83

REFERENCES

. Barraquer-Bordas L: Neurologia Fundamental. Tercera edicion.

Capitulo XVI. Barcelona: Ediciones Toray S.A..1976:493-552.

. Bergman H. Wichmann T. DeLong MR: Reversal of experimen-

tal parkinsonism by lesions of the subtalamic nucleus. Science
249:1436-1438. 1990.

. Berger MS. Weinstein PR. Goldsmith HS. Hattner R. Longa EZ.

Perira B: omental transposition to bypass the blood brain bar-
rier for delivery of chemotherapeutic agents to malignant brain
tumours: preclinical investigation. Goldsmith HS (ed). In.the
Omentum: Research and dinical applications. New York:
Springer-Verlag 1990:117-129.

. Chehrazi BB: A temporal transsylvian approach to anterior dr-

culation aneurysms. Neurosurgery 30:957-961. 1992.

. Kirshner N: Biosynthesis of the catecholamines. Greep RO,

Astwood EB (eds). In, Handbook of phiology. Section 7: En-
docrinology. Vol VI: Adrenal gland. Washington: Am Phys Soc
1975:341-355.

. Kuo JS. Carpenter MB; Organization of pallidothalamic por-

jections in the rhesus monkey. ] Comp Neurol 151:201-236,
1973.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Rafael: Transinsular Approach

Laitinen LV, Bergenheim AT, Hariz MI: Leksell's posteroven-
tral pallidotomy in the treatment of Parkinson's disease. |
Neurosurg 76:53-61. 1992.

. Rafael H. Moromizato P, Espinoza M. Ayulo V, Gonzales - Por-

tillo M: transplantation of adrenal medulla and omentum to
the putamen by a transinsular pathway for Parkinson's disease.
Neurosurgery 28:481, 1991.

. Rafael H, Polo G, Moromizato P; Surgical anatomy of the

putamen. Turk Neurosurg 3:11-14,1993.

Rafael H, Moromizato P, Lara R; Surgery for Parkinson's disease.
Neurology 43:2154, 1993.

Rafael H, Herrera JE: Double transplantation in Parkinson's
disease. Turk Neurosurg 4:50-51, 1994.

Rafael H. Moromizato P; Doble trasplante en el tratamiento
de la enfermedad de Parkinson. Diagnostico (peru) 33:40-43,
1994.

Rafael H, Espinoza M, Osorio M: Posible revascularizacion del
nudleo lenticular a traves del epiplon: Caso reportado. Rev Mex
Radiol (In press).

Siek GC, Marquis JK. Goldsmith HS; Experimental studies of
omentum-derived neurotrophic factors. Goldsmith HS (ed). In,
The omentum: Research and dlinical applications. New York:
Springer-Verlag 1990:83-95.

Takeuchi ], Takebe Y, Sakakura T, Hara Y. Yasuda T, Imai T:
Adrenal medulla transplantation into the putamen in Parkin-
son's disease. Neurosurgery 26:499-503, 1990.

Yasargil MG, Fox JL. Ray MW: The operative approach to
aneurysms of the anterior communicating artery. Krayenbuhl
H (ed). In, Advances and technical standards in neurosurgery.
Vol 2. New York: Springer-Verlag 1975:113-170.

Yasargil MG, Antie ], Laciga R. Jain KK, Hodosh RM. Snith RD:
Microsurgical pterional approach to aneurysms of the basilar
bifurcation. Surg Neurol 6:83-91, 1976.

Williams R, White H: The greater omentum: Its applicability
to cancer surgery and cancer therapy. Current Problems in
surgery. Chicago: Year book Medical Publishers, Inc
1986:795-865.



