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ABSTRACT
Objective：Surgical approaches to trigonal region known to date may cause neurological deficits such as visual field
defect, hemiparesis, speech disturbance, acalculia and disconnection syndrome. A parieto-occipital interhemispheric
precuneus approach, however, may not bring about these neurological deficits and can reduce morbidity.
Materials and Methods：A parieto-occipital interhemispheric precuneus approach was conducted on 10 patients with
lesions in the trigone and the paratrigonal area(4 cases of trigonal meningioma, 3 cases of high grade thalamic astrocytoma, 2 cases of thalamic glioblastoma and 1 case of paratrigonal ganglioglioma).
Results：No mortality occurred. Surgery-related morbidity such as speech disturbance, hemiparesis, acalculia, visual
field defect and disconnection syndrome were not found postoperatively. Visual disturbance was gradually improved in
all of 10 cases.
Conclusion：It is deemed that the parieto-occipital interhemispheric precuneus approach is a desirable approach to trigonal
lesions as it enables to keep out of critical structures such as optic radiation, splenium and cortex with essential function.
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Introduction
Transcallosal approach, parietal lobe incision, occipital
lobectomy, occipital lobe incision and temporal lobe incision
have been reported as surgical approaches to the trigonal
region(Fig. 1). These methods, however, may cause hemiparesis, visual field defect, speech disturbance, acalculia, and
disconnection syndrome. Therefore a surgical approach to the
trigone or the paratrigonal region is necessary that will not
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cause neurological symptoms. The parieto-occipital interhemispheric precuneus approach was first suggested by Yasargil.9,10) The precuneus anteriorly secures the margin of the
cingulate sulcus, posteriorly has a medial portion of the
parieto-occipital fissure, and inferiorly of the subparietal
sulcus(Fig. 2).1,6) The authors conducted the precuneus approach to the trigonal or paratrigonal lesions in 10 cases,
which consequently enabled functional neurosurgery without
surgery-related neurological deficits. The authors introduce 2
cases among 10 in which this approach was taken and describe the merits of the approach.

Patients and Methods
Ten cases in the trigone and the paratrigonal area(2 cases
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of meningotheliomatous trigonal meningioma, 1 case of malignant trigonal meningioma, 1 case of multiple meningioma
(involving the trigone, tentorium and parasagittal), 3 cases
of high grade thalamic astrocytoma, 2 cases of thalamic
glioblastoma and 1 case of ganglioglioma in trigone and its
surrounding area were removed by the parieto-occipital interhemispheric precuneus approach. The cases are summarized
as shown in Table 1.

Results
The choice of a surgical approach to remove the trigone
and paratrigonal lesion was not influenced by the tumor size
or course of the lesion. In the parieto-occipital interhemispheric precuneus approach, the source of blood supply could
be blocked early, which reduced loss of blood and the lesions
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Fig. 1. Previously known surgical approaches to lesions located
in trigonal region：transcallosal approach, parietal lobe incision,
occipital lobectomy, occipital lobe incision and temporal
lobe incision, are all known to be associated with several
neurologic deficits.
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near optic radiation could be removed safely. There was no
operative mortality. Minor hemiparesis developed in one case
of thalamic glioblastoma but fully disappeared at 8 weeks.
Visual disturbance was not aggravated in any patient. The
authors describe 2 representative cases(case 1 and case 5).
1. Case 1

A male patient aged 43, went to the hospital complaining
of headache which had started a month before. On neurological examination, he had clear consciousness and left sided
temporal hemianopsia. A sweet-potato shaped, partially cystic,
relatively highly enhancing mass was observed in the right
trigone area on MR image(Fig. 3). The tumor was removed
by right sided parieto-occipital interhemispheric precuneus
approach, and it was histopathologically diagnosed as a
transitional meningioma. After surgery, the patient had clear
consciousness and no specific neurological deficit, and left
sided temporal hemianopsia was fully relieved at 6 weeks
after surgery. On postoperative MRI, the tumor was seen to
be totally removed and the entrance of right precuneus approach was observed on the axial image(Fig. 3).
2. Case 5

A female patient aged 72, presented with headache and
dysarthria which had occurred 5 days before. On neurological examination, she had clear consciousness and showed the
findings of minor dysarthria and right sided temporal hemianopsia. On T1 weighted enhanced MRI, a heterogenously
enhancing tumor of 4×4×3 cm3 size of irregular shape was
found which had invaded the left trigone and the paratrigonal
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Fig. 2. The main landmark of precuneus was
represented on the medial surface of the
human brain. The precuneus is limited anteiorly by the marginal branch of the cingulate
sulcus, posteriorly by the medial portion of
the parieto-occipital fissure and inferiorly by
the subparietal sulcus.

