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Abstract. Meningiomas localized in the ventral part of the foramen magnum always represent a surgical challenge. 

Analysis was performed on the surgical approach to meningiomas with ventral localization in the craniocervical region 

in 6 patients. Two posterolateral surgical approaches were used, depending on whether the tumor was at the level of the 

foramen magnum or it transited into the cervical spinal canal. In the case of a tumor at the level of the foramen magnum, 

posterolateral approach was used, with the suboccipital bone removal, and removal of part of the occipital condyles, 

with the resection of the atlas arch and mobilization of a.vertbralis. In tumors propagated in the spinal canal, the same 

resection of the occipital bone and occipital condyle was done, with the removal of the atlas and part of the atlantoaxial 

joint. Due to destabilization, occipitocervical fixation was performed in the second posterolateral approach. The 

posterolateral approach with the suboccipital removal of the bones and the atlas or, if necessary, with the resection of the 

occipital condyle or atlantoaxial joint, enables a good ventral separation of the tumor attachment and subsequent 

gradual complete removal. Fixation is required in the event of a removal of the atlantoaxial joint or removal of more 

than half of the occipital condyle. Posterolateral approach is an absolute indication in all cases of the ventral and 

ventrolateral localization of meningiomas in the area of the cervico-occipital junction, because it provides complete 

visualization of the tumor and allows for its safe removal. 
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Introduction 

 

Meningiomas in the area of cervico-occipital junction 

are not a common pathology. Most often, they are lo-

calized in the ventral sections of the foramen magnum. 

The clinical picture that leads to their discovery is di-

rectly related to the compression of the brainstem and 

the lower group of the cranial nerves. The complex an-

atomical structure of the cervico-occipital junction is an 

aggravating factor in the planning of a surgical proce-

dure. Therefore, good surgical planning is a prerequisite 

for a good post-operative outcome. Preservation of 

nervous and vascular structures is required during the 

complete removal of meningiomas, due to their benign 

nature. By using the posterolateral approach to the ven-

tral part of the craniocervical junction, good visualiza-

tion of neurovascular structures and tumor mass is ena-

bled [13]. 
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Material and Methods 

A posterolateral surgical approach was analyzed in 6 

patients who were operated on for the meningioma in 

the foramen magnum region. Surgery was performed on 

4 women and 2 men. The clinical picture ranged from 

difficulty swallowing, difficulty walking, headache, 

buzzing in the ears, vomiting; it should be noted that 6 

to 24 months elapsed from the onset of symptoms to 

diagnosis. The diagnosis included MSCT of the cra-

nium, brain MRI, and PAN-angiography. The relation-

ship of the tumor with the brainstem, nervous elements 

and vascular elements was analyzed preoperatively. 

Two posterolateral approaches were used: 

The first posterolateral approach accessed the tu-

mors which were localized in the foramen magnum re-

gion, but did not extend below the level of the first cer-

vical vertebra. The patient was placed in a sitting posi-

tion with a slight flexion of the neck forwards and rota-

tion of the head to the side from which the tumor pro-

cess was accessed. After removing the muscle by a cut 

in the form of the reverse letter L, the atlanto-occipital 

membrane was accessed and the atlas arch was com-

pletely dissected up to its juncture with the atlanto-oc-

cipital articulation. A.vertebralis was completely mobi-

lized. Part of the occipital bone above the foramen mag-
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num on the side of the surgical access was removed; if 

necessary, part of the occipital condyle was also re-

moved together with a part of the mastoid, and releasing 

of the sagittal sinus was done. The incision of the dura 

was done in the area of the atlanto-occipital membrane 

with an upward and downward expansion. After open-

ing the dura, all neurovascular elements were com-

pletely visualized. The technique of precise microscopic 

separation of n. accesorius and n. hypoglossus from the 

tumor, with the mobilization of a.vertbralis [4] allows 

good visualization of the ventral part of the tumor and 

its attachment. For accessing the tumor, the windows 

between the accessory branches and the lower group of 

nerves are used. The tumor is always first separated 

from the attachment, preferably as a whole, and then 

removed piecemeal. It is essential that no traction of the 

nerves is made, although it is allowed to move them. 

There is always an arachnoid block [5] between the 

tumor and the brainstem, which enables secure prepara-

tion of the tumor and its separation from the brainstem 

(Fig. 1). 

The second posterolateral approach was used to tu-

mors that ran below the level of the first cervical verte-

bra. The approach is identical to the first case, but the 

expansion of decompression of the bones is performed 

to a greater or lesser extent, if necessary, with unilateral 

removal of the atlanto-axial (C1-C2) articulation. The 

principle of tumor removal is identical. Because of the 

destabilization of the articulations, the cervico-occipital 

stabilization is always performed (Fig. 2). 

 

 
Preopertive MSCT, angiograph and NMR 

 
Postoperative MSCT / complete tumor removed 

Fig. 1  Posterolateral approach with the complete removal of the lateral part of the atlas with the release  

of a. vertebralis and atlantooccipital joint 
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Results and Discussion 

After the resection of the bone and ligament structures, 

the posterolateral approach allows for good visualiza-

tion of the tumor, its attachment and relationship with 

the neurovascular elements. Such an approach enabled 

complete removal of the tumor without damaging the 

surrounding structures, which is why the postoperative 

course was without neurological complications in all 

patients [6,7]. 

For smaller tumors, the posterolateral approach, with 

the resection of the atlas arch and mobilization of a. 

vertebralis, allows good visualization of the ventral part 

of the occipito-cervical junction and complete removal 

of the tumor [8,9]. 

For larger tumor processes, the posterolateral ap-

proach must be expanded by a variable degree of resec-

tion of the occipital condyle and atlantoaxial articula-

tion. This approach enables complete visualization of all 

neurovascular elements with the brainstem, but requires 

that cervico-occipital stabilization be performed upon 

ending the tumor surgery, due to destabilization in the 

articular systems. [1012]. 

In 4 patients, the posterolateral approach was used 

with the atlas resection, which did not require stabiliza-

tion. In all patients, the tumor was completely removed. 

One patient had a short-term problem with swallowing, 

but these symptoms disappearedafter a month. The other 

patients were without postoperative neurological prob-

lems. Residual neurological problems of the hemipare-

sis and muscular weakness type retreated over a period 

of several weeks to three months after surgery. There 

were no postoperative problems with moving the head 

in all directions. 

In 2 patients with cervico-occipital fixation, limited 

neck mobility was present, but this did not significantly 

affect their daily life activities [1315]. 

There were no neurological postoperative complica-

tions. It should be noted that bleeding was minimal 

during surgery, despite the fact that in some cases tumor 

vascularization was significant. 

 

 
Preoperative NMR 

 
Postoperative MSCT/ complete tumor removed/ removing atalntoxial joint/ occipitocervical stabilization 

Fig. 2  Posterolateral approach with the complete removal of atlas with the release of a.vertbralis, partial  removal 

of atlantoaxial joint and cervicooccpital stabilization 
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Conclusion 

The basic surgical principle is to reach a surgical sub-

strate with minimal damage to the healthy structures 

and, most importantly, remove it without damaging the 

vital neurovascular structures. Within each surgical 

approach, the removal of the bones and ligament struc-

tures must be performed with respect to the size of the 

tumor being operated. 

Surgical approaches for such tumor localization, 

whose implementation will increase the chance of major 

bleeding, infection, incomplete recovery, and the need 

for later reconstruction of the surgical entry, must be 

kept to a minimum or even eliminated [1618]. 

The posterolateral approach to the ventral processes 

in the foramen magnum region absolutely allows good 

visualization of the ventral part of the cervico-occipital 

junction, good visualization of the relationship of the 

tumor with the neurovascular elements, and the com-

plete removal of the tumor process [1921]. 
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