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Objective: To demonstrate the details of the far-lateral approach (FLA) as a minimally invasive 
technique for the excision of the upper cervical anterolateral and anterior meningiomas and 
dumbbell schwannomas, and to assess the clinical and radiological outcomes. 
Methods: In this technical report and case series we report the FLA technique and patients who 
underwent the FLA for C1-C4 anterolateral and anterior meningiomas and dumbbell schwanno-
mas between June 2007 and June 2020. All patients’ relative preoperative demographic, clinical, 
radiographic, operative, histopathological, and perioperative complications and follow-up clini-
cal and radiographic data were reported. 
Results: A total of 19 patients including 12 females and 7 males with a mean age 56.7±17.6 
years and mean duration of symptoms 12.8±12.3 months were reported. 9 patients with an-
terolateral meningiomas, 5 with anterior meningiomas, and 5 with dumbbell schwannomas un-
derwent uneventful FLA procedures. Gross total resection of tumors was reported in 17 patients 
(89.5%). Preoperative JOA score was normal in ten, grade-I in five, and grade-II in 4 patients, 
while at the last follow-up it improved to normal in seventeen and grade-I in two patients. Re-
ported postoperative JOA scores at 6 months and at the last follow-up showed that all patients 
improved at least one grade on JOA scores. There was CSF leak in three patients and superficial 
wound infection in one.
Conclusion: Our results advocate the far-lateral cervical approach as a minimally invasive tech-
nique in the resection of the upper cervical anterolateral and anterior meningiomas and dumb-
bell schwannomas as a safe and effective technique.
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INTRODUCTION 

Intradural extramedullary upper cervical tumors are mostly 

benign for which advances in imaging modalities and recent 

microsurgical techniques yielded better clinical outcome and 

prognosis [1,2]. Most of these tumors are meningiomas and 
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schwannomas. Although they are benign lesions, they rep-

resent a surgical challenge, particularly the anterolateral or 

anterior lesions representing 55% of cervical meningiomas [1] 

and hourglass or dumbbell lesions representing 50% of cervical 

schwannomas [3-5]. As the goal of surgery is total resection 

with preservation of function, stability, and acceptable morbid-

ity, several surgical techniques were introduced. The posterior 

midline, far-lateral approach (FLA), posterior unilateral hemi-

laminectomy, and rarely the anterior approaches are selected 

to be used depending on either the location of the tumors or 

the preference and experience of the surgeon [5-10]. While the 

first and fourth techniques are conventional, the second and 

third are considered minimally invasive techniques. 

Although the posterior midline approach is standard and fa-

miliar to most surgeons, it carries the risk of cord manipulation 

and affecting cervical spine muscle stability. Meanwhile, the 

FLA is direct surgical access with low or no risk of cord manip-

ulation, preserving cervical spine stability, muscles, and liga-

ments thus considered minimally invasive, and finally ensuring 

smooth total tumor removal. The FLA had been designed first 

for foramen magnum lesions by George et al. [11] and then ex-

tended by Salas et al. [12] who introduced a variety of technical 

modifications or variations to suit different pathologies, and 

finally, it has been extended to the upper cervical spine down 

to C4 by other surgeons [1,7,13]. 

Few series in the literature have focused only on managing 

the upper cervical anterolateral and anterior meningiomas 

and dumbbell schwannomas using the FLA. Therefore, the 

primary purpose of the current study is to demonstrate the 

surgical details of the technique of the FLA as a minimally in-

vasive technique for excision of the upper cervical anterolateral 

and anterior meningiomas and dumbbell schwannomas. The 

secondary purpose is to assess the clinical and radiological out-

comes in patients who underwent surgery. 

MATERIALS AND METHODS 

This study has been approved by our Institutional Ethical and 

Research Review Board (IRB No. 4616#).

In this technical report and retrospective case series, we re-

port our technique that has been performed on patients who 

underwent surgery using the FLA for upper cervical anterolat-

eral and anterior meningiomas and dumbbell schwannomas. 

Patients with tumors extending from C1 to C4, with complete 

clinical, radiographic, and contact data and those who com-

plete at least one-year follow-up were included in this report. 

This study has been carried out at the spine unit of Neurosurgi-

cal Department, Suez Canal University Hospital. Our hospital 

records were reviewed through the period from 2007 to 2020 

searching for all patients that have been operated on via the 

FLA for upper cervical lesions. Patients treated through other 

approaches, other tumor locations, other pathologies, and fo-

ramen magnum tumors and those with incomplete data were 

excluded. Nineteen patients were eligible for reporting in this 

study after the exclusion of 7 patients due to incomplete data 

and/or follow-up. 

Surgical excision of tumors was categorized as gross total 

resection (GTR) when grossly excised, subtotal resection (STR) 

when some tumor remnants were left attached to the dura or 

nerve root, and partial resection when a bulky mass was left. 

All patients’ relative preoperative demographic, clinical, 

radiographic, operative, histopathological, and perioperative 

complications and follow-up clinical and radiographic data 

were reported. All patients formally provided their consent 

prior to surgery, and the study has been approved by our insti-

tutional ethical and research review board. 

All patients were submitted for anteroposterior and lateral 

plain radiographs and T-1 and T-2 weighted MRI of the cervical 

spine with gadolinium enhancement in the sagittal, coronal, 

and axial views. Patients with dumbbell schwannomas were 

further submitted to multi-slice CT scan.  

1. Operative Technique  

Under general anesthesia, the patient was placed in the lat-

eral decubitus position and the head was slightly flexed and 

contralaterally tilted and fixed in Mayfield head clamp. The 

skin incision was marked one finger breadth behind the tip of 

the mastoid process and extended in a straight fashion accord-

ing to the target cervical level (Figure 1, 2A). After opening the 

skin and deep fascia, the wound was deepened bluntly with the 

index finger between the sternomastoid muscle anteriorly and 

trapezius muscle posteriorly (Figure 2B). We continued deep-

ening the wound bluntly in the facial plan between the scalene 

muscles anteriorly and levator scapulae muscle posteriorly 

targeting the tip of the atlas transverse process above and the 

lateral mass of the cervical vertebrae below depending on the 

intended target cervical level (Figure 2C). For C1 and C2 verte-

brae after identifying the tip of the transverse process of C1, the 

inferior oblique muscle was stripped of the tip of the spinous 

process of C2 and dissected and retracted anteriorly protecting 

the vertebral artery (Figure 2D). Meanwhile, for C2, C3, and 

C4 vertebrae, the paraspinal muscles were striped subperios-

teally of the lateral masses and the laminae by a Cobb muscle 
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Figure 1. A 52-year-old female patient presented with Brown-Sequard Syndrome. Sagittal T2 (A) and T1(B), and post-contrast T1 
MRI sagittal (C), coronal (D), and axial (E) showing large C2-C3 left anterolateral meningioma compressing the spinal cord.
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Figure 2. (A) A linear skin incision finger breadth behind the mastoid opposite the index level. (B) Surgical exposure between 
the sternocleidomastoid (SCM) and trapezius (TM) muscles and then between the scalene muscles (SM) anteriorly and levator 
scapulae muscle (LM) posteriorly with fat pad (FB) in between that guide us to the deep muscle layer. (C) Exposure of the inferior 
oblique muscle (IOM) deep to the fat pad. (D) Section of the IOM and superior oblique (SOM) and exposure of C2 lamina.
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elevator exposing the laminae between the facet joints and the 

base of the spinous processes of the corresponding vertebrae 

(Figure 3A). Working posterior to the facet joint after exposing 

the hemilaminae of the target level, a laminotomy of these lam-

inae using a high-speed drill and a Kerrison rongeur from the 

fact joints anteriorly to the base of the corresponding spinous 

process posteriorly was conducted (Figure 3B). After full dural 

exposure, a median vertical dural incision was performed, and 

anterior dural edge was stitched to the ipsilateral muscles to 

expose the tumor, with the posterior edge remained in situ to 

protect the spinal cord. 

Carrying out this step will directly expose the tumor just 

beneath the anterior dural edge in the visual access of the sur-

geon, while the spinal cord is still covered and protected by the 

posterior part of the dura (Figure 3C). The dentate ligaments 

could be sharply cut allowing tumor access and relaxing the 

spinal cord. At this stage, tumor debulking was performed 

through a combination of thermal bipolar coagulation, ron-

geurs, curettes, and ultrasonic aspirator (Figure 3D). We usually 

start dissecting the tumor from the anterior dura, where the 

tumor originated, using bipolar coagulation. This makes the 

tumor almost avascular facilitating its removal and/or debulk-

ing. Some meningiomas are soft and could be easily sucked 

through the suction tube apparatus, allowing internal cavita-

tion of the lesion and facilitating tumor mobilization with little 

cord manipulation. Some are tough, so in these cases we can 

use ultrasonic aspirator. 

In small or medium sized tumors, bipolar coagulation could 

be utilized to cauterize the plan between the dura and tumors 

down to the opposite side and hence remove the de-vascu-

larized tumor in one piece. After tumor excision, adequate 

hemostasis was conducted and the dural base was cleaned 

and/or cauterized with bipolar coagulation to avoid any tumor 

recurrence. At this stage, the anterior and contralateral dura is 

in the direct visual access of the surgeon while the spinal cord is 

posteriorly covered and protected by the posterior dural sleeve 

(Figure 4A). 

1) In Case of Dumbbell Schwannomas (Figure 5) 
After the usual muscle and bony exposure according to the 

target level, the extradural intraforaminal part of the lesion will 

come up directly into the visual access of the surgeons between 

Figure 3. (A) Exposure of C2 lamina and facet (FC2), C3 lamina and facet (FC3), and C1 lamina. (B) C2-C3 laminotomy exposing 
the spinal dura (D). (C) Opening the spinal dura and tenting the anterior dural edge exposing the meningioma (T) crossed by sen-
sory rootlets. (D) Progressive tumor resection.
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Figure 4. (A) Tumor bed (TB) is shown with the contralateral spinal dura. (B) The dura was sutured directly. (C) 3D CT scan show-
ing the extent of bone removed during the approach.

Figure 5. A 44-year-old male patient presented with left occipital pain and gait disturbance. Sagittal T2 (A) and T1 (B), and 
post-contrast coronal T1 (C) MRI showing large C1-C2 dumbbell schwannoma with large intraformational component compress-
ing the cervical spinal cord.
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the thinned-out bones of the adjacent vertebrae (Figure 6A). 

Hemilaminectomy of the adjacent vertebrae was conducted for 

more exposure of the dural sleeve of the foraminal component 

as well as the dura of the spinal cord (Figure 6B). The dura cov-

ering the intraforaminal part was opened, and excision of that 

part was performed first. After complete excision of the foram-
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inal part, the proper spinal dura was opened either in normal 

vertical linear fashion or in transverse fashion as an extension 

of the foraminal dural opening (Figure 7A). After exposing the 

intradural part, we check the mass mobility and locate the 

rootlets from which the lesion originates and try to preserve or 

sacrifice it according to the circumstances (Figure 7B). Neuro-

physiological monitoring can ensure safety of tumor removal 

and protect against operative neurologic deficits especially in 

large sized tumors.  

2) Wound Closure and Postoperative Care 
A watertight dural closure was then ensured while dural 

patch could be utilized in some cases (Figure 4B). The wound 

was closed in multilayer watertight fashion to obliterate any 

dead space starting with suturing the deep muscles of the pos-

terior triangle. The scalene muscles and levator scapulae mus-

cle are sutured, followed by suture approximation of the sterno-

mastoid and trapezius muscles and then watertight sutures of 

the aponeurosis, and finally the subcutaneous tissue and skin 

are sutured. An epidural closed suction drain was inserted with 

its tube passing through the paraspinal muscle and not through 

wound to allow watertight closure of the fascia. The drain was 

observed and if no CSF leak was seen, it was removed 24 to 48 

hours postoperatively. If CSF continued to leak through the 

drain, it was removed, and wound was observed and if a wound 

bulge appears, a lumbar CSF drainage through a lumbar punc-

ture could be used. An MRI with Gadolinium enhancement 

was requested for the patient to document complete tumor re-

moval and spinal cord signal and decompression. Patient was 

discharged from the hospital and scheduled for outpatient’s 

clinic. 

2. Statistical Analysis 

The Statistical Analysis was performed using IBM SPSS ver-

sion 25 soft wear (IBM Corp., Armonk, NY, USA). All continuous 

data are presented as a mean and standard deviation and were 

tested for normal distribution using the Kolmogorov– Smirn-

ov test. Difference in baseline data and radiologic parameters 

were analyzed using the t-test or the Mann–Whitney U-test for 

continuous variables and the chi-square test or Fisher’s exact 

test for the categorical variables. Statistical significance was set 

at p<0.05. 

RESULTS 

The mean age of our 19 patients was 56.7±17.6 years (range, 

39–60 years), including 12 females and 7 males. The major 

symptoms included gait disturbance in nine, radiculopathy in 

seven, and urinary symptoms in three with mean duration of 

symptoms 12.8±12.3 months (range, 3–18 months) (Table 1). 

At presentation, the 17-point Japanese Orthopedic Association 

scale (JOA scale) [14] indicated that ten patients were grade 0, 

five were grade-I, four were grade-II, and none were grade-III. 

Figure 6. (A) Bony exposure showing the intraformational part of the schwannoma (DS) between the thinned out C1 and C2 lam-
inae. (B) After C1-C2 laminotomy showing C2 facet (C2F), remains of atlas lamina (C1), and the intraforaminal dumbbell schwan-
noma (DS) compressing the spinal cord dura (D).
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Comorbidity included five hypertensive patients, four diabetic 

patients, and one rheumatoid arthritis patient. 

Overall, nine patients have anterolateral meningiomas, five 

anterior meningiomas, and five dumbbell schwannomas. Con-

sidering the tumor level, the tumor localization is shown in 

Figure 8. All reported lesions were considered as large tumor 

as they occupied >50% of the spinal canal on axial MRI. Thir-

teen patients conducted their surgery from the left side and 

six from the right side depending on the lateralization of the 

lesion (Table 2). 

All patients in this series underwent their surgical procedures 

uneventfully without any postoperative neurological deterio-

ration. The summary of perioperative parameters, including 

operative time, operative blood loss, and hospital stay is shown 

in Table 2. The mean follow-up period was 29.72±19.80 months 

(12–52 months). GTR of tumors was reported in 17 patients 

(89.5%), and STR was reported in two patients out of 19 pa-

tients. STR patients included one with large dumbbell schwan-

noma, where a small part of the intraforaminal component 

could not be removed, and one with anterior meningioma, 

where a small part that was tethered to the anterior surface 

of the spinal cord and could not be removed. Both patients 

showed no regrowth during the period of follow-up. A patch 

dural graft was utilized for closing the dura in one schwannoma 

patient. Histopathological examination of the excised speci-

mens revealed that eight specimens (57.1%) were psammoma-

tous meningiomas, four (28.6%) were fibroblastic meningio-

mas, and two (14.3%) were meningothelial meningiomas. All 

excised meningiomas were WHO grade-I. 

Reported postoperative JOA scores at 6 months and at the 

last follow-up showed that all patients improved at least one 

grade on JOA scores (Figure 9). There was no reported periop-

erative mortality in this series, while reported morbidity includ-

ed CSF leak into the suction drain in three patients and super-

ficial wound infection in another one. In patients with CSF leak 

into the suction drain, we kept the drain until leak stopped or if 

it continued for a week, we just removed it at that time, and this 

maneuver prevented wound CSF leak. 

DISCUSSION 

Upper cervical anterolateral and anterior meningiomas and 

dumbbell or hourglass schwannomas are not uncommon be-

Figure 7. (A) After removal of the intraforaminal part and opening the spinal dura (D) exposing the intradural dumbbell schwan-
noma (IDS). (B) Tumor removed showing the contralateral spinal dura (CD).
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Table 1. Data summary of reported patients (N=19)

Parameter Result
Age (yr) 56.7±17.6 (39–60)
Sex
 Female 12 (63%)
 Male 7 (37%)
Duration of symptoms (mo) 12.8±12.3 (3–18)
Symptoms
 Gait disturbance 9 (47.4%)
 Radiculopathy 7 (36.8%)
 Urinary symptoms 3 (15.8%)
Pathology
 Anterolateral meningiomas 9 (47.4%)
 Anterior meningiomas 5 (26.3%)
 Dumbbell schwannomas 5 (26.3%)

Numbered are expressed in mean±standard deviation (range).
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Table 2. Perioperative parameters (N=19)

Parameter Result
Operative time (min) 139±34 (117–260)
Blood loss (mm) 440.60±170.25 (200–650)
Left approach 13 (68.4%)
Right approach 6 (31.6%)
Gross total resection 17 (89.5%)
Subtotal resection 2 (10.5%)
CSF leak 3 (15.8%)
Superficial wound infection 1 (5.3%)
Hospital stay (d) 4.18±1.89 (2–6)
Follow-up (mo) 29.72±19.80 (12–52)

Numbered are expressed in mean±standard deviation (range).

Operated cervical levels (n=19)

Meningiomas Schwannoma

■ C1-C2 ■ C2-C3 ■ C3-C4 ■ C4-C5

Total

10
9
8
7
6
5
4
3
2
1
0

Figure 8. The distribution of patients according to operated 
cervical levels.

JOA score at different study intervals

Preoperative 6-months postop

■ Normal ■ Grade-I ■ Grade-II ■ Grade-III

Last follow up

18
16
14
12
10
8
6
4
2
0

Figure 9. The distribution of patients according to the JOA 
score at different study intervals.

nign intradural extramedullary tumors. Relative to the dentate 

ligament, cervical meningiomas are frequently anterolateral, 

less frequently posterior, and rarely anterior to the dentate 

ligament and hence to the cervical cord. Overall, 44% of the 

dumbbell schwannomas are located in the cervical region, and 

up to 50% of the upper cervical schwannomas are dumbbell 

[3-5]. Due to the capacious spinal canal, lack of intervertebral 

foramina, and wide interspace between the atlas and the axis, 

schwannomas are more frequently huge or dumbbell-shaped 

than other spine locations [4]. They represent a surgical chal-

lenge due to their peculiar anatomical characteristics, extra-

spinal or anterior location to the spinal cord, and proximity to 

important vital structures like the vertebral artery and upper 

cervical spinal cord. Lots of surgical techniques and approach-

es have been designed to preserve neural function and stability, 

decrease morbidity, and improve outcome [5-8,10,15,16]. Apart 

from the standard posterior approach, unilateral hemilami-

nectomy approach, and anterior or anterolateral approach, the 

FLA as a minimally invasive technique is one of the attractive 

approaches designed to overcome all other approaches’ short-

comings. 

In this case series and technical report, we demonstrated 

our technique and reported our experience of the FLA in man-

aging upper cervical anterolateral and anterior meningiomas 

and dumbbell schwannomas. Twelve females and 7 males 

with a mean age 56.7 years with anterolateral meningioma in 

9, anterior meningioma in 5, and dumbbell schwannomas in 5 

patients were reported. All patients underwent the procedures 

without neurological deterioration, mortality, or significant 

morbidity. 

In agreement with our results, Aboul-Enein et al. [13] re-

ported 16 cases of ventrally located cervical meningiomas 

operated on via the FLA with GTR in 15 patients, no significant 

morbidity, and recurrence in 3 cases. They highlighted the ad-

vantages of their technique in preserving neural function and 

spinal stability. Wang et al. [8] reported 10 males and 8 females 

with a mean age 48.2 years who underwent FLA for C1-C2 

dumbbell schwannomas with outcome similar to ours. They 

reported GTR in 15 and STR in 3, with one death due to pul-

monary embolism and one recurrence in the 4-year follow-up. 

They reported that the FLA provided adequate exposure and 

access with minimal neural manipulation and considered the 

preferred approach for resection of ventrally or ventrolaterally 

located tumors. 

Lot and George [9] reported 12 C1-C2 dumbbell neuroma 

cases who underwent posterolateral approach with GTR and 

reported good neurological results in most patients while 

preserving stability. Gu et al. [16] were able to perform GTR 

in 28 out of 35 dumbbell schwannomas through the posterior 

approach with unilateral facetectomy without affecting the 

stability. They resected the extradural component first as we 

preferred in our study. Their results were suboptimal in com-

parison with ours or other far lateral series [8,9]. McCormick 

[17] operated upon 12 patients with dumbbell cervical tumor 

including 9 schwannomas through the posterior approach with 
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unilateral facetectomy and highlighted the issues of stability 

and root section. They concluded that the root section resulted 

in a nonsignificant deficit although it should be preserved, and 

unilateral facetectomy did not affect stability although it should 

be preserved. 

Kim and Chung [18] reported 6 large ventrally located cer-

vical schwannomas and 2 meningiomas via the posterior 

approach with GTR in all and without morbidity. Despite the 

satisfactory clinical outcome, they highlighted the drawbacks of 

the posterior approach. The facet joint is preserved to maintain 

spinal stability, and this limits the surgical exposure requiring 

a very meticulous microsurgical technique to manipulate vul-

nerable neural structures. Extraspinal tumor extension, menin-

giomas en plaque and tumors that tend to adhere to the spinal 

cord such as psammomatous meningiomas, calcified menin-

giomas, and recurrent tumors are major limitations of the pos-

terior approach and make GTR sometimes impossible [19,20]. 

In this case series, 57% of meningiomas were psammomatous, 

which tend to adhere to adjacent neural structures. However, 

with the FLA technique, we could easily create a smooth plan 

of cleavage between tumor and spinal cord, and we achieved 

GTR in all but one. This highlights the importance of improved 

visual and surgical access of the FLA in such lesions. We did not 

encounter a calcified, recurrent, or en plaque one in our series. 

Technical Issues 

The main advantages of the FLA as a minimally invasive 

technique are improved visual access to the area ventral to the 

spinal cord without neural retraction, the feasibility of accessing 

extradural extension, a safe and better manipulation of the plan 

between tumor and spinal cord, not destabilizing the spine 

by preserving the ipsilateral facet joint while the contralateral 

facets and posterior and anterior elements are untouched, not 

requiring spinal fixation, and not necessitating vertebral artery 

manipulation as the lesions are intradural [1,7,11,21]. This is in 

contrast to the extreme lateral approach where the condyles are 

violated and vertebral artery is manipulated in most variants of 

the approach except the retrocondylar variant [12,22]. 

In their trial to increase the advantages and decrease short-

comings of the standard posterior approach in managing the 

anterolaterally located meningiomas and schwannomas, some 

authors [23,24] have introduced some technical modifications 

in order to improve the surgical access to the tumor. Chang [23] 

presented a posterior paramedian approach as a simple versa-

tile technique for obtaining lateral viewing angle to the cervical 

spine. Joaquim et al. [24] presented a modified technique that 

comprises tenting of the dentate ligament and rotation of the 

spinal cord in order to increase the small field and allow cord 

retraction of natural component. Slin’ko and Al-Qashqish [25], 

in their large series of ventral and ventrolateral tumor operated 

on using different techniques, reported that since the introduc-

tion of the anterolateral and dorsolateral approach, all patients 

had a safe GTR of their lesion with excellent recovery in most 

cases. 

Lonjon et al. [1] highlighted the importance of FLA in resect-

ing ventral tumors especially hard one while suggesting that the 

dorsolateral approach may be enough in soft suckable ventral 

tumors. However, it is still difficult to precisely determine tumor 

consistency and vascularity despite recent MRI study contri-

bution in this issue such as fluid-attenuated inversion recovery 

(FLAIR), magnetic resonance elastography (MRE) [26,27], and 

arterial spin-labeling MRI [28]. 

The well-known skin incisions for the FLA are the inverted 

hockey stick incision [29], C-shaped incision [12], and linear 

paramedian incision [1,7,30]. In addition to the argument 

that the linear vertical incision decreases the risk of CSF leak, 

it reduces muscle trauma, provides excellent retraction in the 

transverse access, creates deep surgical field, and reduces 

risk of skin necrosis, pseudomeningocele, and fluid collec-

tion [31]. 

Although endovascular embolization may be associated with 

spinal cord swelling or ischemia, and venous bleeding, it could 

reduce intraoperative tumor hemorrhage that obscures vision 

and may preclude GTR was advocated in complex meningio-

mas [1]. We did not use embolization, and our operative blood 

loss was not significant and GTR was achieved in 89.5%. Hence, 

we believe that preoperative embolization is not mandatory in 

these lesions. 

During our follow-up in this series, we have no tumor recur-

rence or regrowth on the two STR patients. This might be due 

to our high rate of GTR. According to Komotar et al. [22], tumor 

recurrence highly depends on the extent of tumor removal. 

However, most common causes for STR in FLA were never re-

lated to lack of exposure but rather adherence to surrounding 

structures, size of tumor, and prior radiation therapy or surgery 

[7,22]. 

This retrospective study has some limitations related to its 

retrospective nature and relative rarity of reported pathologies 

and surgical technique. The relatively small number of study 

populations and short follow-up period are other limitations. In 

such a situation, a multicenter study is highly recommended.  
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CONCLUSION 

Our results advocate the use of the far-lateral cervical ap-

proach as a minimally invasive technique in the resection of 

the upper cervical anterolateral and anterior meningiomas and 

dumbbell schwannomas as a safe and effective technique. 

NOTES
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