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Abstract 
Background: The objective of our study was to determine the safety and usefulness 
of performing surgery via occipital transtentorial approach to treat posterior cranial 
fossa tumors, which is well known as an approach to the pineal region (Poppen’s 
approach).
Methods: Fourteen patients with posterior cranial fossa tumors were successfully 
treated using occipital transtentorial approach between 2007 and 2012. The 
lesions included five meningiomas, three astrocytomas, two metastases, two 
hemangioblastomas, one cavernoma, and one dysgerminoma.
Results: Lesions were <3 cm in 12 cases and ≥3 cm in two cases. Average 
Karnofsky Performance Status (KPS) scoring at admission was 88.5. Eleven 
patients scored ≥70 and seven patients <70. Average age was 43.1 years. All 
patients underwent surgical treatment by the same surgical team. All tumors were 
completely removed surgically without any injury to the venous complex and the 
adjoining structures. There was no incidence of mortality or morbidity in all patients, 
and all functional outcomes were good to excellent postoperatively. Postoperative 
computed tomography (CT) imaging revealed that none of the patients had suffered 
brain damage or infarction around the cerebellum, brainstem, or occipital lobe.
Conclusions: We found that the use of occipital transtentorial approach is strongly 
supported by the successful removal of posterior cranial fossa tumors without 
serious complications. Open microneurosurgery is probably still the most effective 
therapy in improving survival and KPS in patients with posterior cranial fossa 
tumors, given that the proper surgical technique is used and complications do not 
occur. This case study has strongly suggested that this approach is very useful, 
safe, and accurate for removing the tumors of posterior fossa and evaluating the 
surrounding anatomy, as well as for determining operative strategy. 
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INTRODUCTION

The occipital interhemispheric transtentorial approach 
is commonly used for pineal region lesions and is 
well known as Poppen’s approach. The pineal region 
contains certain tissues that have distinct histological 
characteristics, including the pineal gland and several 
parapineal structures such as the posterior third ventricle 
and the aqueduct, brain, dura, and vessels.[14] The list 
of tumors that can arise within the pineal region is 
extensive and encompasses germ cell tumors, pineal 
parenchymal cell tumors, gliomas, and meningiomas.[7] 
Among the prognostic factors, the cerebellar location was 
never considered, although this results in hydrocephalus, 
brain stem compression, ataxia, and intracranial  
hypertension.[18]

Recent reports of surgical interventions in the pineal 
region for meningiomas are mostly gained from 
independent studies that describe surgical approaches, 
such as Poppen’s approach, Krause’s approach, and 
combinations of the two approaches. It can be very 
difficult for the clinicians to choose the most appropriate 
treatment approach.[14] 

Despite recent technological advances in the neurosurgical 
field, direct surgical approaches to the posterior cranial 
fossa and avoidance of unexpected complications 
in the relatively small space remain challenges for 
neurosurgeons. Occipital approaches offer the advantage 
of wide exposure, but have the disadvantage of the risk 
of injury to the normal cerebellar tissue around the 
tumor bed, thus interfering with good recovery following  
surgery.[16]

In our work, we have used Poppen’s approach for the 
treatment of posterior cranial fossa tumors. 

This study demonstrates that occipital transtentorial 
approach is clinically feasible for the treatment of 
posterior cranial fossa tumors and it provides a good 
prognosis for patients.

MATERIALS AND METHODS

Since 2007, we have treated 14 patients who presented 
with posterior cranial fossa tumors, using occipital 
transtentorial approach. The lesions included five 
meningiomas, three astrocytomas, two metastases, 
two hemangioblastomas, one cavernoma, and one 
dysgerminoma.

We used a modified “Concorde” position[6] with the 
patient’s head in neutral position and upper body elevated 
approximately 15° above the horizontal level. The patient 
was operated with the need neutral and he was not 
turned to one side. The degree of head and neck flexion 
was guided by the angle of the tentorium, which was 

determined on the basis of sagittal Magnetic Resonance 
Images (MRI). In this position, the surgeon can move 
the microscope willingly in all directions and the tumor 
bed is usually observed just beneath the microscope. The 
choice of craniotomy was based on the side, location, and 
shape of the venous sinuses and feeding arteries of the 
tumor, and provided good orientation for the surgeon 
and sufficient space for placement of surgically assisted 
systems. A U-shaped skin incision was created over the 
confluence and the unilateral transverse sinus. 

Generally, three or four burr holes were placed adjacent 
to the venous sinuses, and a relatively small osteoplastic 
bone flap was created to expose the edge of the 
confluence, the lower part of the superior sagittal sinus, 
and the upper half of the transverse sinus to the operative 
field. The medial and inferior borders of the operative 
field were located under the transverse and sagittal 
sinuses, respectively. A cross dural incision was made 
[Figure 1]. Attention should be paid not to overextend 
the lateral boundary while creating the dural incision 
because the inferior cerebral veins are present beneath 
the lower portion of the lateral occipital lobe and drain 
into the tentorial sinus or transverse sinus.

Retraction of the occipital pole rostrally was the most 
important step in preventing further complications during 
the approach to the tentorial edge. If the retraction force 
tends to extend from the lateral to medial direction, there 
may be a high risk of injury to the bridging veins in some 
cases.[13] Using a relatively small craniotomy, we usually 
observed no bridging veins around the occipital pole, but 
in some patients the internal occipital vein was present 
near the deep medial portion of the occipital pole. 
Therefore, care must be taken not to injure these bridging 
veins. After the occipital pole was retracted further, the 
boundary of the tentorial notch was visualized [Figure 2].

Tearing the arachnoid membrane to drain residual 
cerebrospinal fluid resulted in a wide surgical space. If 
the microoperative field was still insufficient to allow a 
tentorial incision, a ventricular catheter was placed into 
the occipital horn of the lateral ventricle, allowing the 
occipital pole to be retracted superiorly by a single brain 
retractor. Following careful observation of the edge of 
the tentorium, an incision parallel to the straight sinus 
was made. This tentorial incision was made by creating a 
small hole apart from the border of the transverse sinus 
by using a bipolar coagulator, following which a linear 
incision parallel to the straight sinus was made using a 
microscissor. The incised tentorium was then tented 
separately to allow the surface of the anterosuperior 
cerebellum to come into microsurgical view.

When the aforementioned portion of the examination 
had been concluded, tumor removal was then performed 
[Figure 3]. If the tumor was located in the distant 
anterior cerebellum, sharp incision of the quadrigeminal 
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arachnoid membrane was essential.

This procedure improved our field of vision for 
observation of the basal vein, the vein of Galen, and 
the precentral cerebellar vein. Histological samples were 
readily obtained directly from the superficial portion of 
the tumor. After verifying the pathological characteristics 
of the tumor, inner decompression was performed using 
both bipolar coagulation and suction to achieve accurate 
assessment of ranges of resectability. The ultrasonic 
aspirator was not always used because it may interfere 
with surgical procedures within a relatively narrow 
operative field, resulting in overretraction of the occipital 
lobe. For large and deep-seated tumors, avoidance of 
injury to the superior medullary velum, tectum, and 
posterior medial choroidal artery was necessary. In 
addition, an endoscope was used to access the remnant 
of the tumor, its relatively microanatomical structures, 
and the fourth ventricle.

Postoperatively, ventricular drainage was continued during 
the first 48 h regardless of whether a shunting operation 
was performed afterward.

RESULTS

Since 2007, we have successfully used the occipital 
transtentorial approach for the treatment of posterior 
cranial fossa tumors in 14 patients (9 males and 5 
females). These patients ranged in age from 12 to 78 
years. Average age was 43.1 years. Tumor localization was 
cerebellum in eight cases, tentorium in four cases, and 
pineal region in two cases. Lesion dimensions were <3 
cm in 12 cases and ≥3 cm in 2 cases. Average Karnofsky 
Performance Status (KPS) scoring at admission was 
88.5. Eleven patients scored ≥70 and seven patients 
<70 [Table 1]. Clinical symptoms were often multiple 
at presentation and commonly were those caused by 
increased pressure. Presenting manifestations included 
headaches (78%), gait disturbances (64%), nausea/
vomiting (57%), visual changes (35%), dizziness (28%), 
and altered mental status (14%). No case of seizures was 
registered. 

Using this approach, combined with a neuronavigation 
system, microsurgeries were performed through relatively 
small bone windows. All tumors were completely removed 
surgically without any injury to the venous complex. 
There was no incidence of mortality or morbidity in our 
group of patients, and all functional outcomes were good 
to excellent postoperatively. No sacrifice of bridging veins 
occurred during any operation [Figures 4 and 5]. 

Postoperative CT imaging revealed that none of the 
patients had suffered brain damage or infarction around 
the fourth ventricle, cerebellum, brainstem, or occipital 
lobe [Figure  6].

Figure 2: Tentorial notch visualization and incision after occipital 
pole retraction. Schematic drawing of the tumors’ dissection and 
removal

Figure 3: Intraoperative photographs. (a–d) A tentorial incision 
is made by creating a small hole apart from the border of the 
transverse sinus with the aid of a monopolar coagulator. (e, f) 
The incised tentorium is tented separately to allow the surface of 
the anterosuperior cerebellum to come into microsurgical view.  
(g, h) The tumor is dissected from the posterior fossa and removed
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Figure 1: Surgical planning. (a) Concorde position.  At (b) disposition 
of surgeons around the patient. (c) Schematic drawing of the 
U-shaped skin incision, cranial window, and dural incision 
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Table 1: Characteristics of 14 patients with posterior cranial fossa tumors who underwent surgery via the occipital 
transtentorial approach

Case Age (years) Gender KPS preop Diagnosis Tumor localization Dimension 
(cm)

Postop outcome

1 19 Male 100 Disgerminoma Pineal region 1,5 Excellent
2 55 Male 90 Meningioma Pineal region 4,3 Transient Painaud 

syndrome
3 48 Female 100 Meningioma Tentorium 2,1 Excellent
4 52 Male 100 Meningioma Tentorium 2,2 Excellent
5 66 Male 60 Metastatic tumors Anterosuperior cerebellum 2,8 Excellent
6 12 Female 70 Pilocitic astrocytoma Vermis 2,7 Transient ataxia
7 34 Female 80 Hemangioblastoma Mediosuperior cerebellum 2,9 Excellent
8 78 Female 100 Meningioma Tentorium 2,3 Excellent
9 16 Male 100 Pilocitic astrocytoma Vermis-hemisphere 2,6 Transient diplopia
10 38 Female 90 Cavernoma Cerebellum hemisphere 1,5 Excellent
11 41 Male 90 Hemangioblastoma Anterosuperior cerebellum 2,7 Excellent
12 67 Male 100 Meningioma Tentorium 2,6 Excellent
13 64 Male 60 Metastatic tumors Mediosuperior cerebellum 2,9 Transient diplopia
14 14 Male 100 Pilocitic astrocytoma Vermis-hemisphere 3,6 Excellent

None of the patients experienced episodic seizures 
or hemianopsia postoperatively. Although transient 
diplopia related to a surgical intervention near the 
tectum, transient Parinaud syndrome in a pineal region 
meningioma, and transient ataxia in an anterosuperior 
cerebellum astrocytoma were observed, recovery was 
obtained within 2 weeks. 

During the follow-up period, no patients exhibited 
aggravation of their cerebellar symptoms and signs.

DISCUSSION

Evaluations of the effectiveness of the occipital 

transtentorial approach in the treatment of posterior 
cranial fossa tumors have been absent from the 
literature, most likely as a consequence of the relatively 
low frequency of these lesions. In the present study, 14 
patients with this type of disease underwent surgery 
performed via the occipital transtentorial approach with 
the aid of image-guided surgery (IGS) systems. Total 
removal was achieved in all patients, with excellent 
postoperative results. 

The occipital transtentorial approach was originally 
devised for lesions close to the pineal body. It had been 
considered a no man’s land until Jamieson[4] successfully 
approached tumors of the region using a variation of 
Poppen’s method.[11,12]

Figure 4: (a) Gadolinium-enhanced T1-weighted MR images 
obtained in a 55-year-old man (case 2), revealing a large meningioma 
of pineal region beneath the tentorium and extending to the 
midbrain. (b) Postoperative MRI after resection via an occipital 
transtentorial approach

a

b
Figure 5: (a) Gadolinium-enhanced T1-weighted MR images 
obtained in a 19-year-old man (case 1), revealing a dysgerminoma 
of pineal region extending to the diencephalon. (b) Postoperative 
MRI after resection via an occipital transtentorial approach
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The occipital transtentorial approach provides excellent 
exposure of midline and unilaterally paramedian lesions 
of the precentral cerebellar fissure, posterior incisural 
space, and adjoining structures.[5]

The occipital interhemispheric transtentorial approach 
proved to be very useful for mediosuperior lesions of 
the cerebellum, without causing any neural structural 
damage, and allowed for a wider operative field.[8] This 
approach was very useful, safe, and accurate for removing 
superior cerebellar tumors and evaluating the surrounding 
anatomy, as well as for determining operative strategy.[2,14]

In our study, we used the occipital transtentorial 
approach to treat posterior cranial fossa tumors that 
included five meningiomas, three astrocytomas, two 
metastases, two hemangioblastomas, one cavernoma, and 
one dysgerminoma. 

Our findings indicate that the occipital transtentorial 
approach can provide a sufficient operative field with 
minimal retraction of the occipital lobes and the 
peritumoral venous system in the treatment of these 
lesions.

This approach may offer the advantage of wide exposure, 
but it has the disadvantage of encountering the tumor 
beneath the deep venous system, which interferes 
with additional surgical removal or injures the deep 
feeding arteries of the tumor.[14] This approach provides 
a good view of the floor of the quadrigeminal region 
without strong flexion of the patient’s neck and head. 
In this position, the surgeon can move the microscope 
comfortably in all directions and the tumor bed is usually 
observed just beneath the microscope.

The occipital transtentorial approach also provides direct 
vision into the depths of the precentral cerebellar fissure 

near the fourth ventricular roof, inferior colliculus, 
and anterior vermis. In contrast, the supracerebellar 
infratentorial approach provides a midline trajectory 
to midline lesions situated from the upper part of the 
precentral cerebellar fissure up to the tentorial incisura 
and below the deep venous system.[2,5,15,17]

The occipital transtentorial approach was described by 
Poppen[9,11,12] utilizing parasagittal occipital craniotomy 
exposing the lateral sinus, ventricular drainage, 
paramedian occipital lobe elevation, and resection of a 
wedge of tentorium through the suboccipital corridor.

In some reports, the occipital lobe is described as 
protruding alarmingly during the exposure until the 
basal cisterns near the tentorial notch are opened. 
Undoubtedly, these maneuvers risk tearing variably 
present draining veins and perturb the visual pathways 
near the occipital pole. Early postoperative visual field 
loss has been reported in 19–100% of patients, and long-
term visual field loss has been reported in up to 17% of 
patients.[2,3,10]

The prone position to approach the pineal region allows 
comfortable access by the surgeon and an assistant, but 
still requires some occipital lobe retraction and has the 
disadvantage in the disorienting perspective the surgeon 
receives with the patient in the prone position. The 
“Concorde” position is at first view more comfortable for 
the surgeon, but is very disadvantageous for an assistant. 
The three-quarter prone position described by Ausman 
et al. in the Poppen and supracerebellar approaches has 
the advantages of all the previous positions without 
the disadvantages.[1] With the patient on the side, the 
risk of air embolus should be reduced over the seated 
position even though the head might be slightly tilted 
up. Occipital lobe retraction is markedly reduced because 
with the operated side down and a cannula in the lateral 
ventricle, the occipital lobe will fall away from the 
operative field and require very little retraction.

However, none of patients have had a postoperative 
hemianopsia in our series, so the “Concorde” position 
was found to be very useful and safe. The patient was 
operated with the need neutral  and he was not turned 
to one side.

As for treatment of pineal region tumors, which has 
been described in recent reports,[7,9,17,19] the occipital 
transtentorial approach can extend the wide operative 
view to the thalamus and to the anterosuperior portion of 
the cerebellum.[8]

CONCLUSIONS

The occipital transtentorial approach provides excellent 
exposure for tumors of the posterior cranial fossa. This 
approach allows preservation of the superficial bridging 

Figure 6: (a) Gadolinium-enhanced T1-weighted MR images 
obtained in a 64-year-old man (case 13), revealing a metastatic 
cerebellar tumor. (a) Postoperative CT after tumor resection via 
an occipital transtentorial approach
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veins and the deep veins around the pineal–tentorial 
region. 

With careful study of the preoperative MRI scans, 
the approach can be tailored to the surgical lesion and 
individualized venous anatomy. This allows for a small, 
strategically placed craniotomy that avoids excessive 
occipital pole retraction, with improved neurological 
outcomes. Furthermore, the optimized exposure 
maximizes the chances of gross total resection of lesions 
in these locations. The results of this study demonstrate 
that the occipital transtentorial approach is an accurate, 
safe, and minimally invasive means of treating posterior 
cranial fossa tumors.
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