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Abstract 
Background: Cervical schwannoma is a relatively rare disease, and it is diffi-
cult to experience many surgical cases because it may be followed up without 
surgery. We examined 100 patients who underwent inter-capsular resection 
for cervical schwannomas at our center and classified the patients according 
to the nerve of origin. Methods: We retrospectively reviewed 100 patients 
who underwent inter-capsular resection for cervical schwannoma at our cen-
ter from April 2005 to September 2019. We examined the patient’s characte-
ristics including age, sex, tumor size (maximum diameter), origin nerve, 
preoperative symptoms, and postoperative neurological deficits for all cases. 
We classified the cases according to the nerve of origin and the occurrence of 
postoperative neurological deficits. Results: The occurrence of postoperative 
neurological deficit for all cases was as follows: “none” was 73%, “temporary 
paralysis” was 21%, and “permanent paralysis” was 6%. In the case of vagus 
nerve: “none” was 65.4%, “temporary paralysis” was 23.1%, “permanent pa-
ralysis” was 11.5%. In the case of sympathetic nerve: “none” was 64.7%, 
“temporary paralysis” was 29.4%, “permanent paralysis” was 5.9%. In the case 
of brachial plexus: “none” was 87.0%, “temporary paralysis” was 13.0%, 
“permanent paralysis” was 0%. In the case of cervical and accessory nerves: 
“none” was 86.4%, “temporary paralysis” was 13.6%, “permanent paralysis” 
was 0%. In the case of facial nerve: “none” was 0%, “temporary paralysis” was 
80.0%, “permanent paralysis” was 20%. In the case of lingual nerve: “none” 
was 80.0%, “temporary paralysis” was 20.0%, “permanent paralysis” was 0%. 
Conclusions: Inter-capsular resection is useful for the treatment of cervical 
schwannoma and a simple comparison is difficult, but probably with good 
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results. This study provides information that will be useful for the treatment 
of cervical schwannoma. 
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1. Introduction 

Cervical schwannoma is a relatively rare disease [1] [2] [3], and it is difficult to 
experience many surgical cases because it may be followed up without surgery. 
In addition, there are few reports that examined the incidence of postoperative 
neurological deficits, and there are no reports that examined postoperative neu-
rological deficits according to the nerve of origin. In our center, the same 
surgeon actively performs cervical schwannoma surgery using the same method 
and has treated several patients with cervical schwannoma. In this study, we re-
trospectively reviewed 100 patients who underwent inter-capsular resection for 
cervical schwannoma at our center and classified these patients according to the 
nerve of origin. This information will be beneficial for the treatment of cervical 
schwannomas in the future. 

2. Methods 

We retrospectively reviewed 100 patients who underwent inter-capsular resec-
tion for cervical schwannoma at our center from April 2005 to September 
2019. 100 patients are all cases during this period. We examined the patient’s 
characteristics including age, sex, tumor size (maximum diameter), origin 
nerve, preoperative symptoms, and postoperative neurological deficits for all 
cases. In addition, these cases were classified according to the nerve of origin 
for tumors with at least 5 cases. The accessory nerve and the cervical nerve 
were examined collectively. We evaluated the postoperative neurological defi-
cits as follows: “none” showed no new symptoms, “temporary paralysis” im-
proved within 6 months after surgery, and “permanent paralysis” remained 
after 6 months. 

3. Results 
3.1. Overall Characteristics (n = 100) 

The mean age of the patients was 46.4 years (range, 16 - 71 years). The ratio of 
male to female patients was 53:47. The mean tumor diameter was 40.9 mm 
(range, 15 - 84 mm). There were 26, 23, 17, 19, 5, 5, 3, 1, and 1 cases of vagus 
nerve, brachial plexus, sympathetic nerve, cervical nerve, facial nerve (parotid 
gland), lingual nerve, accessory nerve, superior laryngeal nerve, and recurrent 
laryngeal nerve, respectively (Figure 1). Preoperative symptoms were observed  
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Figure 1. Origin nerves of schwannoma. 

 
in 21% of the cases, while 79% of the cases reported no preoperative symptoms. 
Postoperative neurological deficit was not observed in 73% of the patients, whe-
reas 21% and 6% of the patients had temporary and permanent paralysis, respec-
tively (Figure 2). 

3.2. Classification According to the Nerve of Origin 

The cases were classified according to the nerve of origin are shown in Figure 3. 
In the case of the vagus nerve, the mean age of the patients was 44.1 years 

(range, 21 - 71 years). The ratio of male to female patients was 11:15. The mean 
tumor diameter was 46.6 mm (range, 20 - 84 mm). Preoperative symptoms 
(cough) were observed in 7.7% (2 cases) of the cases, while 92.3% (24 cases) of 
the cases reported no preoperative symptoms. Postoperative neurological deficit 
(laryngeal palsy or cough) was not observed in 65.4% (17 cases) of the patients, 
whereas 23.1% (6 cases) and 11.5% (3 cases) of the patients had temporary and 
permanent paralysis, respectively. 

In the case of the sympathetic nerve, the mean age of the patients was 44.6 
years (range, 61 - 71 years). The ratio of male to female patients was 6:11. The 
mean tumor diameter was 43 mm (range, 26 - 83 mm). Preoperative symptoms 
(Horner’s sign) were observed in 11.8% (2 cases) of the cases, while 88.2% (15 
cases) of the cases reported no preoperative symptoms. Postoperative neurolog-
ical deficit (Horner’s sign) was not observed in 64.7% (11 cases) of the patients, 
whereas 29.4% (5 cases) and 5.9% (1 case) of the patients had temporary and 
permanent paralysis, respectively. 

In the case of the brachial plexus nerve, the mean age of the patients was 51.3 
years (range, 30 - 66 years). The ratio of male to female patients was 16:7. The 
mean tumor diameter was 40.4 mm (range, 15 - 78 mm). Preoperative symp-
toms (sensory and motor disorders) were observed in 47.8% (11 cases) of the 
cases, while 52.2% (12 cases) of the cases reported no preoperative symptoms. 
Postoperative neurological deficit (sensory and motor disorders) was not  
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Figure 2. Postoperative neurological deficit. 

 

 
Figure 3. Postoperative neurological deficit (origin nerve classification). 

 
observed in 87% (20 cases) of the patients, whereas 13% (3 cases) of the patients 
had temporary paralysis. 

In the case of cervical and accessory nerves, the mean age of the patients was 
45.9 years (range, 18 - 65 years). The ratio of male to female patients was 7:4. 
The mean tumor diameter was 30.5 mm (range, 18 - 67 mm). Preoperative 
symptoms (sensory and motor disorders) were observed in 22.7% (5 cases) of 
the cases, while 77.3% (17 cases) of the cases reported no preoperative symp-
toms. Postoperative neurological deficit (sensory and motor disorders) was not 
observed in 86.4% (19 cases) of the patients, whereas 13.6% (3 cases) of the pa-
tients had temporary paralysis. 

In the case of the facial nerve, the mean age of the patients was 44.2 years 
(range, 24 - 65 years). The ratio of male to female patients was 3:2. The mean 
tumor diameter was 44.7 mm (range, 22 - 73 mm). Preoperative symptoms (fa-
cial paralysis) were observed in 20% (1 case) of the cases, while 80% (4 cases) of 
the cases reported no preoperative symptoms. Postoperative neurological deficit 
(facial paralysis) was observed 80% (4 cases) and 20% (1 case) of the patients had 

https://doi.org/10.4236/ijohns.2020.92009


T. Shimane et al. 
 

 

DOI: 10.4236/ijohns.2020.92009 65 Int. J. Otolaryngology and Head & Neck Surgery 
 

temporary and permanent paralysis, respectively. 
In the case of the lingual nerve, the mean age of the patients was 46 years 

(range, 16 - 67 years). The ratio of male to female patients was 1:4. The mean 
tumor diameter was 36.4 mm (range, 28 - 66 mm). Preoperative symptoms were 
not observed in all cases. Postoperative neurological deficit (sensory disorders) 
was not observed in 80% (4 cases) of the patients whereas 20% (1 case) of the pa-
tients had temporary paralysis, respectively. 

4. Discussion 

Surgical methods for cervical schwannoma include total excision that cuts and 
removes the nerve at both ends of the tumor, subcapsular excision that cuts the 
tumor capsule and removes it inside the capsule, and inter-capsular resection 
that cuts the epineurium and separates the nerve from the true tumor capsule. 
This classification is frequently used in Japan; however, there are some situations 
where this classification is not clearly defined. Various names such as intracap-
sular enucleation [1] [2], intracapsular microenucleation [3], and intracapsular 
excision [4], are used and reported outside Japan, but there is no clear indication 
regarding which method these names correspond to. Inter-capsular resection is a 
technique devised by Hashimoto [5]. In this method, the tumor is removed 
while retaining the maximum number of normal nerve bundles. A surgeon cuts 
the epineurium on the tumor side with no normal nerve bundle and removes 
only the true tumor after cutting the perineurium. It is relatively difficult to 
identify and remove the true tumor capsule. Previously, we reported how Nar-
row Band Imaging (NBI) can be used to confirm the true tumor capsule [6]. 
Moreover, we devised a schwannoma model and a mechanism that could not be 
removed unless nerve fibers that do not need to be cut if they were detached at 
the wrong layer [7]. Considering the difference between enucleation and in-
ter-capsular resection, incision of the epineurium and removal with either the 
wrong layer or the true tumor capsule is enucleation; on the other hand when 
the tumor is properly removed with a true tumor capsule, it is considered as an 
intracapsular resection. Therefore, we consider that enucleation belongs to a 
large category, and inter-capsular resection belongs to a small category. 

Our center is consistently performing inter-capsular resection for cervical 
schwannoma since 2005. Since there were only a few cases per year initially, we 
could not significantly improve the surgical technique. Subsequently, the num-
ber of cases gradually increased, and the number of referral cases increased from 
15 to 20 per year. Contrarily, several cases of relatively large tumors were fol-
lowed up at other hospitals and often underwent difficulty surgeries. 

Although cervical schwannoma may occur at any age, most cases are of 30 - 
50 years of age, and we observed a similar trend in this study. Moreover, consis-
tent with previous reports, no gender difference was observed in this study [8].  

The size of the tumor varies in the 30 - 40 mm range [8]. In our study, several 
tumors were slightly larger than those reported previously. This may be because 
several cases were referred from other hospitals after the tumor increased in size.  
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Previously, it was reported that the most common nerve of origin was the va-
gus nerve followed by the sympathetic nerve, the brachial plexus, and the cervic-
al nerve [2]. We obtained similar results with 26%, 23%, 19%, and 17% of the 
cases for vagus nerve, brachial plexus, cervical nerve, and sympathetic nerve, re-
spectively. 

The most common preoperative symptom is neck mass. According to pre-
vious reports, about 70% of cases have no preoperative symptoms [8]. In this 
study, 21% of cases had preoperative symptoms, and 79% of cases had only cer-
vical mass and no other preoperative symptoms. According to the nerve of ori-
gin, in the vagus nerves, “cough” was observed in 7.7% cases (2 cases) and 
“none” in 92.3% cases (24 cases); in the brachial plexus, sensory and motor dis-
orders were observed in 47.8% cases (11 cases) and “none” in 52.2% cases (12 
cases); in the cervical and accessory nerves, sensory and motor disorders were 
observed in 22.7% cases (5 cases) and “none” in 77.3% cases (17 cases); in the 
sympathetic nerve, Horner’s sign was observed in 11.8% cases (2 cases) and 
“none” in 88.2% cases (15 cases); in the facial nerves, facial paralysis was ob-
served in 20% cases (1 case) and “none” in 80% cases (4 cases). These results in-
dicate that schwannoma derived from the brachial plexus frequently causes 
preoperative symptoms. In the brachial plexus, 56% of cases were reported to 
have preoperative symptoms [9]. 

There were reports of postoperative neurological deficits. However, since 
most of the reports vary with respect to the surgical methods, operators, and ta-
bulation of reports, a simple comparison with previous studies is difficult. In ad-
dition, they describe a small number of cases, while this report describes a rela-
tively large number of cases. Hirano et al. [10] reported that 11 of 21 (52.4%) pa-
tients (total excision 11 cases, undercapsular enucleation9 cases, partial excision 
1 case) had a postoperative neurological deficit in 22 years. Yasumatsu et al. [2] 
reported that 16 of 27 (59.3%) patients (total excision 11 cases, intracapsular 
enucleation 16 cases) had a postoperative neurological deficit in 7 years. Kim et 
al. [1] reported that 2 of 7 (28.6%) patients (intracapsular enucleation) had a 
postoperative neurological deficit in 6 years. In our study, 73% had none of the 
postoperative neurological deficits, 21% had temporary paralysis, and 6% had 
permanent paralysis. Inter-capsular resection is useful for the treatment of cer-
vical schwannoma and a simple comparison is difficult, but probably with good 
results. 

5. Conclusion 

We retrospectively reviewed 100 cases of inter-capsular resection for cervical 
schwannoma performed at our center and classified them according to the nerve 
of origin. Inter-capsular resection is useful for the treatment of cervical schwan-
noma and a simple comparison is difficult, but probably with good results. This 
information will be beneficial to clinicians and surgeons for the treatment of 
cervical schwannomas in the future. 
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