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ABSTRACT

Objective: To evaluate the results of endoscopic approach versus the 
conventional approach in the surgical treatment of pontocerebellar angle 
tumors.

Methods: An observational, comparative, ambispective and cross-sectional 
study was carried out in 105 patients with tumors of the pontocerebellar 
angle, approached at the Neurology and Neurosurgery Institute (NNI) in 
the period between January 2015 and December 2019. They used clinical, 
surgical, pathological, auditory and imaging variables. 

Results: 28.6% of the cases and 30% of the controls were between 50 and 
59 years old. 60% of the cases and 57.1% of the controls were women. The 
tumor was on the right side in 68.6% of the cases and 67.1% of the controls. 
Hearing loss was found in 80% and 84.3% of cases and controls, respectively. 
Schwannoma was found in 82.9% of cases and 85.7% of controls. Postoperative 
facial function was classified as grade I in 60% and 48.6% of cases and controls, 
respectively, while auditory was classified as class I in 74.3% and 61.4% for 
both groups, respectively. The frequency of complications was 40% in cases 
and 51.4% in controls.

Conclusions: The age group of 50-59 years prevails in the study, female 
sex, hearing loss and headache as a clinical picture and schwannoma as a 
histological variant. The retrosigmoid endoscopic keyhole achieves a greater 
degree of tumoral resection, postoperative facial and auditory function 
compared to the conventional approach. Facial paralysis is identified as the 
most frequent complication.
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INTRODUCTION

The first successful excision of a tumor in cerebellopontine angle region 
was a vestibular schwannoma performed by Dr. Charles Ballance in 1894 [1]. 
Harvey Cushing described the cerebellopontine angle tumor syndrome in 
1917 [2] and Walter Dandy in 1934, favored the total removal of the vestibular 
schwannoma, being the first neurosurgeon to achieve total resection of a 
vestibular schwannoma with a relatively low operative mortality [3-5].

In 1960 William House introduced the surgical microscope by describing 
the translabyrinthine approach to treat cerebellopontine angle tumors, 
emphasizing the early identification and importance of preserving the facial 
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nerve [6]. Vestibular schwannomas represent 78% of tumors in 
this region and most originate from the vestibular branch of the 
eighth cranial nerve [7,8].

The development of endoscopic techniques, has contributed 
to a significant improvement in surgical results. The endoscopic 
technique has shown significant advantages in the treatment of 
various lesions using different approaches [9-11].

The Retrosigmoid Keyhole for cerebellopontine angle surgery 
has been well studied and applied in tumor resection, vascular 
decompression and aneurysm surgery [12-14]. The advantage 
of this technique is given in the context of minimally invasive 
craniotomies, increased visualization of hidden anatomical 
areas and inspection around all surgical angles [15,16].

METHODS

An observational, comparative, ambispective and cross-sectional 
study was conducted in 105 patients with cerebellopontine 
angle tumors, who underwent surgery at the Neurology and 
Neurosurgery Institute (NNI) in the period between January 
2015 and December 2019.

Inclusion criteria

1. Patients over 18 years of age.

2. Patients of either sex.

3. Any type of tumor of the cerebellopontine angle.

4. Patients who express their written willingness to enter the 
study by signing the informed consent.

Exclusion criteria

1. Patients with non-tumor conditions of the cerebellopontine 
angle.

2. At the time of inclusion they present any chronic disease or 
in a decompensation phase (Example; heart disease, diabetes, 
arterial hypertension).

The sources of information were the clinical history of each 
patient operated on for a cerebellopontine angle tumor included 
in the study. The information collection models were included 
in a data collection sheet in which all the general information 
related to the study was filed. A 95% confidence interval was 
estimated for a significance level of p < 0.05.

To assess the degree of tumor resection, the Kanzaki et al [17] 
classification was used. This classifies tumor resection into four 
types, taking into account the subjective intraoperative opinion 
of the neurosurgeon, which in this study was modified by 

measuring the volume by performing MRI in the first 72 hours 
of surgery.

Total resection: when no tumor remains were left. The tumor 
was completely removed.

Almost total resection: when a volume of less than 2% of tumor 
remains was left.

Subtotal resection: when a volume between 2 and 5% of tumor 
remains was left.

Partial resection: when a volume greater than 5% of tumor 
remains was left.

Facial function was assessed before surgery, one week after the 
intervention, and 3 months later, using the House-Brackmann 
[11] classification, which establishes the categories or degrees 
of nerve dysfunction.

Auditory function was evaluated before surgery, one week 
after the intervention and three months later, the classification 
by logo audiometry [18,19] was used, which establishes four 
categories or classes of dysfunction. The study was carried out 
in accordance with the provisions of the Declaration of Helsinki, 
modification of Fortaleza, Brazil, on research in humans. This 
study was examined and approved by the bioethics commission 
of the Institute of Neurology and Neurosurgery [20].

RESULTS

Similar behavior was observed with a predominance of the age 
group between 50 and 59 years old with 10 (28.6%) years in the 
group of endoscopic approaches and 21 (30%) in the group of 
microsurgical approaches. The mean age in the first group was 
52.04 ± 9.17 with a minimum of 20 and a maximum of 67 years 
and for the second it was 52.89 ± 9.11 with a minimum of 19 and 
a maximum of 69 years, not statistically significant results.

Both in the endoscopic approaches group and in the 
microsurgical approaches group, a predominance of women 
was observed with 60% (n = 21) and 57.1% (n = 40), respectively, 
results without statistical significance.

The laterality of the tumor, was mostly right in the group with 
endoscopic approaches with 24 (68.6%) and microsurgical 
approaches group with 47 (67.1%), results not statistically 
significant.

Regarding the clinical manifestations, the most frequent was 
hearing loss with 80% (n = 28) in the endoscopic approaches 
group and 84.3% (n = 59) in microsurgical approaches group, 
followed by headache with 42.6% (n = 15) among those 
approached by endoscopy and 44.2% (n = 31) among those 



3

DOI: https://doi.org/10.30654/MJCR.10065 

Citation: Piloto OL, et al. (2020). Endoscopic Keyhole and Microsurgery Approach to Cerebellopontine angle Tumors: Surgical outcomes. Mathews 
J Case Rep. (5)2:65.

approached with a microscope and tinnitus with 34.3% (n = 
12) for the first group and 31.4% (n = 22) for the second, results 
without statistical significance.

The main tumor diagnosis in both groups was schwannoma, 
with 29 (82.9%) for the group with endoscopic approaches and 
60 (85.7%) for the group with microsurgical approaches, results 
without statistical significance.

In the patients in the group approached by endoscopy, resection 
was total in 23 (21.8%) patients, almost total in 7 (6.6%), subtotal 
in 4 (3.8%) and partial in 1 (0.9%) (Figure 1). In the control group 
it was total in 31 (29.5%), almost total in 15 (14.7%), subtotal 
in 11 (10.4%) and partial in 13 (12.3), (Figure 2) results without 
statistical significance p 0.072. The patients studied underwent 
a postoperative CT scan in the first 24 hours after surgery, as well 
as an MRI of the skull in the first 72 hours after surgery, where 
the pre and postoperative volume was compared to define the 
degree of resection.

Figure 1: Intraoperative picture and procedure with Gross Total 
Resection using Key Hole Retrosigmoid endoscopy approach. 

Figure 2: Pre and Postoperative CT scan image and result of 
Microsurgical approach with Gross Total Resection and big bone 
defect.

Table 1: Degree of tumor resection in both groups. p < 0.05. Test 
Fischer:  p 0.072. 

According to the degree of postoperative facial function in 
those approached by endoscopy, 60% (n = 21) were classified 
as grade I, 5.7% (n = 2) as grade II, and 17.1% (n = 6) as grade III 
, 11.4% 8n = 4) as grade IV and 2.9% (n = 1) as grade V and VI, 
respectively, on the other hand, in the group approached with a 
microscope, 48.6% (n = 34) were classified as grade I , 15.7% (n = 
11) as grade II, 12.9% (n = 9) as grade III, 10% (n = 7) as grade IV, 

8.6% (n = 6) as grade V and 4.3% (n = 3) as grade VI, results that 
presented significance when statistically analyzed.

Regarding the degree of postoperative auditory function 
in those approached by microscope, 74.3% (n = 26) were 
classified as class I, 14.3% (n = 5) as class II, 11.4% (n = 4) as class 
III and 5.7% (n = 2) as class IV, while, in those approached by 
microscope, 61.4% (n = 43) were classified as class I, 17.1% (n = 
12) as class II, the 12.9% (n = 9) as class III and 8.6% (n = 6) as class 
IV, statistically significant results.

Complications occurred in 14 (40%) of the group with 
endoscopic approaches and in 36 (51.4%) of the microsurgical 
approaches, results with statistical significance. In both groups, 
a predominance of facial paralysis was observed, which occurred 
in all patients in the group approached by endoscopy, as well as 
in all patients in the group approached by microscope. The rest 
of the complications also behaved similarly in the two groups.

DISCUSSION

Cerebellar angle tumors are more frequent between the fifth 
and sixth decades of life 21. The mean age of the patients with 
cerebellar angle tumors studied by He et al [12] was 55.8 years, 
with a range between 36 and 78 years and a predominance 
of those aged 50 or over with 69.4% (n = 34). The patients 
with cerebellopontine angle tumors included in the series by 
Larrañaga Sigwald [13] had a mean age of 51 years; with ages 
that were between 32 and 74 years.

The greatest affectation of the female sex in this series is a fact 
that has been previously reported in the literature. Shirvani et al 
[18] found that of the 29 patients with cerebellopontine angle 
tumors, 75.8% (n = 22) were female and 24.2% (n = 7) male. In 
the study by Attia et al [19] of the patients with cerebellopontine 
angle tumors, 63% (n = 19) were women and 37% (n = 11) were 
men.

In our research and in accordance with the literature reviewed, 
hearing loss, headache, facial paresis or paralysis, vomiting and 
alterations in balance, are the clinical manifestations found 
most frequently in patients diagnosed with tumors of the angle 
cerebellum [22-24].

The pathological anatomy of cerebellopontine angle tumors 
according to Díaz Anadón et al [25] reported that in 163/170 
(95.9%) patients the diagnosis was vestibular schwannoma, in 
5/170 (2.9%) meningioma and in 2/170 (1.2 %) remaining cases, 
it was a choristoma and an arachnoid cyst, respectively.

The goal of surgical treatment is to perform complete tumor 
resection, although there is some terminological controversy 

Grade Tumor Resection

APPROACH Gross 
Total

Almost 
total

Subtotal Partial TOTAL

Endoscopic 
Keyhole 

No       %
23       21.8

No       %
7         6.6

No       %
4        3.8

No       %
1         0.9

No          %
35       33.4

Microsurgical 31      29.5 15     14.7 11    10.4 13     12.3 70       66.6

Total 54      51.3 22     21.3 15    14.2 14     13.2 105     100
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as to what it means to perform a complete resection; it can 
mean an extracapsular excision or even an apparently complete 
excision on intraoperative visualization, but with tumor remains 
in the surgical bed not macroscopically visible [22,25].

In this investigation, the degree of total tumor resection 
achieved in patients operated on endoscopically was higher 
than those operated on conventionally. Shirvani et al [18] the 
percentage of resection of cerebellopontine angle tumors was 
total in 79.3% and subtotal in 17.2%. Wackym et al [26] reported 
more than 96% success in the endoscopic total resection of 
cerebellopontine angle tumors. In a series of 178 vestibular 
schwannomas operated endoscopically, Gerganov et al [27] 
found that total tumor resection was not achieved in only 1 (0.6%) 
patient. For their part Kankane et al [28] report that of the 224 
cases with a diagnosis of cerebellopontine angle tumor treated 
by endoscopy, total tumor resection was achieved in 79.3%. 
Hasegawa et al [29] report a total tumor resection percentage 
of 86.5% after endoscopic surgery for cerebellopontine angle 
tumor.

Although these results are superior to those found in our study, 
they coincide in demonstrating the benefits of the endoscopic 
approach to achieve total tumor resection in these cases, due to 
the better visualization of the areas that are blind for microscopy 
and around the corners. In addition, this approach reduces the 
need for retraction of the cerebellum and the release of CSF to 
address the cerebellopontine angle and perform total tumor 
removal [30,31].

Due to its proximity to the VIII cranial nerve, the facial nerve is 
susceptible to being damaged by different mechanisms. Some 
patients with normal facial function present with subclinical 
preoperative dysfunction, which can be demonstrated on 
electromyography. During surgery, the facial can be injured 
immediately by physical mechanisms (manipulation, stretching 
or section). It can also suffer thermal or vascular damage. 
Delayed alterations in facial function may be due to entrapment 
of the nerve in the meatal foramen, edema, or vasospasm [32-
34].

The functional results found by He et al [12] report that 5 (10.2%) 
patients presented a House-Brackmann grade II, another 4 
(8.2%) a grade 3 and 3 (6.1%) a grade IV-V. The remaining 75.5% 
(n = 37) were classified as grade I. Similarly, the functional results 
reported by Marchioni et al [35] showed that after endoscopic 
resection of cerebellopontine angle tumors, 3/20 (15%) patients 
presented House-Brackmann grade II transient facial palsy that 
recovered in the follow-up period, while the remaining 17 (85%) 
showed normal facial function.

Also at discharge, patients with vestibular schwannoma who 
received endoscopic resection by del Río Arroyo et al [36] 
presented grade I facial nerve function in 28 (35.4%) patients, 
grade II in 17 (21.5%), grade III; IV and V in 7 (8.9%), respectively 
and grade VI in 13 (16.5%). Similarly, Samii et al [37] published 
98.5% anatomical preservation and 81% functional preservation 
grade I-III according to House-Brackmann, in 200 patients with 
cerebellopontine angle schwannoma, operated by keyhole 
endoscopic retrosigmoid approach.

On the other hand, in the work published by Kabil and Shahinian 
[38] it was observed that in a total of 112 patients with a diagnosis 
of vestibular schwannoma who underwent endoscopic tumor 
resection, anatomical preservation was achieved with grade I 
functionality III of the facial nerve in 100%. Likewise, according 
to the report by Yang et al33 in the 19 (100%) patients operated 
on for a cerebellopontine angle tumor endoscopically, the 
anatomical integrity of the facial nerve was maintained and 
according to the functionality one week after surgery, 3 (15.8%) 
were classified as grade I, another 10 (52.6%) as grade II and the 
remaining 6 (31.6%) as grade III, results that in both cases were 
higher than those achieved in this thesis.

Hearing preservation is an important aspect in the quality of life 
of patients with cerebellopontine angle tumors, and regardless 
of tumor size, its preservation should be attempted in all patients 
with useful hearing before surgery [39]. As observed in this 
series, the endoscopic approach to the cerebellopontine angle 
allows a better visualization of the structures included within 
it, which has repercussions, as in this investigation, in a better 
preservation of the VIII nerve and a better degree of function 
postoperative hearing than in the conventional approach.

In the group of patients operated on for cerebellopontine 
angle tumor, in the series by Agarwal et al, [40] maintenance of 
hearing was achieved in 75.3% of the patients after endoscopic 
resection. In the study by Kankane et al [28], in patients with 
cerebellopontine angle tumor who received endoscopic tumor 
resection, preservation of the vestibulocochlear nerve was 
achieved in 83% of cases, while hearing loss was found in 35.3%.

Surgery is not without potential risks and complications, even 
vital ones, especially the injury to the facial nerve. Although, 
both the injury to this nerve and that of the different cranial 
nerves and other vascular structures is determined more in 
relation to the tumor size than to the type of approach, the 
patients operated with Endoscopic Keyhole presented fewer 
complications than those operated via conventional.

The complications reported by Khan et al [23] after endoscopic 
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resection of cerebellar angle tumors were the deterioration 
of facial nerve function in 7.6% of patients, CSF fistula and 
hydrocephalus in 5.4%, each of them and intracranial hematoma 
in 3.6%.

After endoscopic resection of cerebellopontine angle tumors, 
Huang et al [24] found 186 (28.3%) cases with balance alterations 
as complications, (9.3%) with tinnitus, 313 (47.6%) with hearing 
loss and 250 (44.2%) with permanent facial paralysis. Other 
complications reported were meningitis in 50 (7.6%) patients, 
lower cranial nerve deficit in 49 (7.5%), CSF fistula in 18 (2.7%), 
and intracranial hematoma in 8 (1.2%). In the series by Nonaka et 
al [41] the main complication presented by patients undergoing 
endoscopic surgery for cerebellar angle schwannoma was facial 
paralysis in 14%.

CONCLUSIONS

Histologically the predominant tumor was schwannoma in both 
groups. Using the keyholeretrosigmoid endoscopic approach, 
a gross total tumor resection was achieved in most of cases 
(21.8%), compared with 29.5% in the Microsurgery group, as 
well as a degree of postoperative facial function with a House-
Brackmann I in 60% of the cases and CLASS I hearing function 
of 74.3% compared to those approached by microsurgery with 
results of 48.6% and 61.4% respectively. The most frequent 
complication observed was facial paralysis in 40% of the 
cases approached by endoscopy and 51.4% in microsurgery 
approached.
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