
111

Surgical and Clinical Results of Extracranial  
Head and Neck Schwannomas: Analysis of 45 Patients 
Ekstrakraniyal Baş Boyun Schwannomlarının  
Cerrahi ve Klinik Sonuçları: 45 Hastanın Analizi 
     Mehmet Ekrem ZORLUa,     Mehmet Barış OKUMUŞa,     Muammer Melih ŞAHİNa, 
     Metin Emin DEMİRKANa,     Betül ÖĞÜTb,     Mehmet DÜZLÜa,     Utku AYDİLa 
aGazi University Faculty of Medicine, Department of Ear Nose and Throat Diseases, Ankara, Türkiye 
bGazi University Faculty of Medicine, Department of Pathology, Ankara, Türkiye 
 
This study was presented as an oral at the 45th Turkish National Congress of Otolaryngology Head and Neck Surgery, October 23-27, 2024, TRNC

ABS TRACT Objective: The aim of this study was to retrospectively 
analyze the clinical and demographic characteristics, presenting symp-
toms, postoperative complications, nerve of origin, and location of 
schwannomas in patients operated for extracranial head and neck 
schwannomas. Material and Methods: Patients who underwent 
surgery for extracranial nonvestibular head and neck schwannomas be-
tween January 2008-August 2024 at the Gazi University Department of 
Ear Nose and Throat were included in the study. Clinical and demo-
graphic characteristics, presenting symptoms, tumor location and size, 
preoperative imaging and biopsy results, nerve of origin of the schwan-
noma, types of surgical procedures, postoperative complications, and 
follow-up findings were retrospectively analyzed. Results: The study 
included 45 patients. 14 (31.1%) of the patients were male and 31 
(68.8%) were female, and the mean age was 39.08 years (9-82 years). 
The most common localization was the parapharyngeal region in 12 
patients (26.6%). In 31 patients (68.9%), the nerve of origin could be 
identified before or during surgery. The nerve of origin was the vagus 
nerve in 11 patients (24.4%), facial nerve in 9 patients (20.4%), brachial 
plexus in 4 patients (8.8%), sympathetic trunk in 3 patients (6.6%), and 
cervical plexus in 2 patients (4.4%). Of the 40 patients in whom the 
tumor was excised, 17 (42.5%) had postoperative neurological deficit 
in the nerve of origin after surgery. Conclusion: Schwannomas are usu-
ally asymptomatic and slow-growing tumors but may lead to significant 
morbidity. Although surgery is the definitive treatment, there are dif-
ferent treatment options available considering asymptomatic patients. 
Patients should be informed that neurological deficits may occur after 
surgery. 
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ÖZET Amaç: Bu çalışmada, ekstrakraniyal baş boyun schwannomu 
nedeniyle opere edilen hastaların klinik ve demografik özellikleri, baş-
vuru semptomları, operasyon sonrası komplikasyonları, schwannomun 
köken aldığı sinir ve yerleşim yerlerinin geriye dönük olarak analiz 
edilmesi amaçlanmıştır. Gereç ve Yöntemler: Gazi Üniversitesi Kulak 
Burun Boğaz Ana bilim Dalı’nda Ocak 2008-Ağustos 2024 yılları ara-
sında ekstrakraniyal nonvestibüler baş ve boyun schwannomu nede-
niyle opere edilen hastalar çalışmaya dâhil edildi. Hastaların klinik ve 
demografik özellikleri, başvuru semptomları, tümör lokasyon ve bo-
yutları, operasyon öncesi görüntüleme ve biyopsi sonuçları, schwan-
nomun köken aldığı sinir, cerrahi prosedür tipleri, postoperatif 
komplikasyonlar ve takip bulguları retrospektif olarak analiz edildi. 
Bulgular: Çalışmaya 45 hasta dâhil edildi. Hastaların 14’ü (%31,1) 
erkek, 31’i (%68,8) kadın olup ortalama yaş 39,08 (9-82 yaş) olarak 
saptandı. En sık yerleşim yeri olarak 12 hastada (%26,6) parafarengeal 
bölge tespit edildi. 31 hastada (%68,8) tümörün köken aldığı sinir cer-
rahi öncesinde veya operasyon sırasında belirlenebildi. Kitlenin kay-
naklandığı sinir 11 hastada (%24,4) 10. kraniyal sinir, 9 hastada 
(%20,4) 7. kraniyal sinir, 4 hastada (%8,8) brakial pleksus, 3 hastada 
(%6,6) servikal sempatik zincir, 2 hastada (%4,4) hastada servikal plek-
sus kökenli olarak izlendi. Tümörün eksize edildiği 40 hastanın 
17’sinde (%42,5) cerrahi sonrası ilgili sinirde nörolojik defisit saptandı. 
Sonuç: Schwannomların çoğunlukla asemptomatik ve yavaş büyüyen 
tümörler olmalarına rağmen önemli morbiditelere sebep olabilirler. Cer-
rahi kesin tedavi olmakla birlikte asemptomatik hastalar da göz önünde 
bulundurulduğunda farklı tedavi seçenekleri bulunmaktadır. Cerrahi 
sonrası nörolojik defisitlerin gelişebileceği hastayla paylaşılmalıdır. 
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Schwannomas are benign, encapsulated nerve 
sheath neoplasms originating from Schwann cells. 
Although it can be observed in individuals of all age 
groups, it is most common among those between the 
ages of 20 and 50 years.1 Men and women are equally 
affected and about 25% to 45% are found in the head 
and neck region.2 

They are found in many different regions, in-
cluding the oral cavity, nasal cavity, parapharyn-
geal space, and middle ear.2 The clinical 
presentation of schwannomas may vary depending 
on the nerve of origin or the site of localization.3 
Although these tumors are typically asymptomatic 
and slow growing, they may cause morbidity due 
to the compression of the surrounding tissues. 
There is no consensus on the treatment, and there 
are different opinions ranging from close follow-up 
to intracapsular enucleation and complete excision 
of the mass depending on the nerve from which the 
mass originates.4-6 

In this study, we aimed to present the diagnosis, 
treatment, and surgical resection results of 45 patients 
who were followed up and treated for extracranial 
head and neck schwannomas in our clinic with the 
current literature. 

 MATERIAL AND METHODS 
This study included 45 patients who underwent 
surgery for extracranial nonvestibular head and neck 
schwannomas at the Gazi University Department of 
Ear Nose and Throat between January 2008-August 
2024. Patients with schwannomas not located in the 
head and neck region, located intracranially and orig-
inating from the vestibular nerve were not included in 
the study. Patients who were not followed up regu-
larly were not included in the study. Patients who 
were followed up for schwannoma without surgery 
or who received other treatment modalities as pri-
mary treatment, such as radiation therapy, were also 
not included in the study. One patient who underwent 
surgery for a malignant peripheral nerve sheath tumor 
or malignant schwannoma was excluded from the 
study. This study followed the tenets of the Declara-
tion of Helsinki criteria and was approved by the Gazi 
University Ethics Commission with the July 30, 2024 

dated and 13 numbered meeting. Informed consent 
was obtained from all patients.  

Clinical and demographic characteristics, pre-
senting symptoms, tumor location and size, preoper-
ative imaging and fine needle aspiration biopsy 
(FNAB) results, nerve of origin, types of surgical pro-
cedures, and postoperative complications were retro-
spectively analyzed. Furthermore, patients were 
contacted and asked whether they had been experi-
encing any ongoing symptoms. 

Facial nerve monitoring was used for schwan-
nomas originating from the facial nerve, vagal-recur-
rent nerve monitoring was used for parapharyngeal 
masses, and intraoperative monitoring of the brachial 
plexus was performed for masses originating from 
the brachial plexus. 

Statistical analysis was performed with IBM 
SPSS version 22 (IBM, Armonk, NY, USA). The re-
sults were presented as numbers (n), percentages, 
means, and minimum-maximum. 

 RESULTS 
A total of 45 cases of head and neck schwannomas 
were retrospectively analyzed. All of patients’ diag-
nosis was confirmed at the department of pathology 
except for 3 asymptomatic patients who underwent 
surgery without excising the tumor (Figure 1). Of the 
patients, 14 (31.1%) were male and 31 (68.8%) were 
female with a mean age of 39.08 years (9-82 years). 
The presenting signs and symptoms are summarized 
in Table 1. The most common presenting complaint 
was painless swelling in the neck in 26 patients 
(57.7%), and the most common location of the mass 
was the parapharyngeal region in 12 patients (26.6%). 
The localization of the schwannomas is shown in 
Table 2. The accompanying symptoms varied ac-
cording to the location of the tumor.  

Ultrasonography (USG), Computed Tomogra-
phy (CT), and magnetic resonance imaging (MRI) 
were used as preoperative imaging techniques. Pre-
operative imaging was performed in all patients ex-
cept for 3 patients with superficial tumors located 
under the scalp in the postauricular region, on the 
right half of the tongue and under the skin in the mid-
line of the neck. CT was performed in 10 patients, 
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MRI in 36 patients and USG in 21 patients. In 17 pa-
tients MRI and USG, in 1 patient CT and USG, in 5 

patients CT and MRI were used together. In 3 pa-
tients, CT, MRI, and USG were used in combination. 
The mean schwannoma size was 33.7 mm (mini-
mum; 6 mm, maximum; 110 mm).  

FNAB was performed on 21 patients before 
surgery. In 9 of these patients (42.8%), the FNAB re-
sult was reported as schwannoma. 8 FNAB samples 
were determined to be nondiagnostic, 2 samples were 
identified as suspicious for malignancy, 1 sample was 
diagnosed as paraganglioma, and 1 sample was iden-
tified as fibroadipose tissue with chronic inflamma-
tion. 

In 31 patients (68.9%), the nerve of tumor origin 
was identified before or during surgery (Table 3). The 
nerve of origin was the 10th cranial nerve in 11 pa-
tients (24.4%), 7th cranial nerve in 9 patients (20.4%), 
brachial plexus in 4 patients (8.8%), sympathetic 
trunk in 3 patients (6.6%), cervical plexus in 2 pa-
tients (4.4%), vidian nerve in 1 patient (2.2%), and 
5th cranial nerve in 1 patient (2.2%). Figure 2a, Fig-
ure 2b, and Figure 2c show a schwannoma of sym-
pathetic trunk origin located in the carotid 
bifurcation. 

In 37 patients (82.2%), the tumor was com-
pletely excised. The tumor was subtotally excised in 
3 patients (6.6%): one patient with a mass located in 
the posterior wall of the maxillary sinus and sphenoid 
sinus, one patient with a mass located in the tympanic 

FIGURE 1: a) A subtotally excised Schwannoma case with a spindle cell appearance and indistinct borders. The identification of Antoni B (showed with “*”) and hypercel-
lular Antoni A areas (showed with “  ”) raises suspicion for Schwannoma (H&E) x85. b, c) A well-circumscribed spindle cell tumor (H&E) x50 x50. d) Immunohistochemically, 
the tumor expressed S-100 protein x50.

Neck swelling 24 (56.8%) 
Swelling on the cheek or scalp 4 (9.0%) 
Insidental 6 (9.0%) 
Facial paralysis 4 (9.0%) 
Conductive type hearing loss 3 (6.8%) 
Swelling in the oral cavity 3 (6.8%) 
Facial numbness 1 (2.2%) 
Nasal obstruction 2 (4.5%) 
Headache 1 (2.2%) 

TABLE 1:  Presenting signs and symptoms of the patients 

Parapharyngeal space 12 (26.6%) 
Neck 9 (20%) 
Supraclavicular fossa 5 (11.1%) 
Parotid gland 5 (11.1%) 
Middle ear 4 (8.8%) 
Sinonasal cavity 4 (8.8%) 
Oral cavity 2 (4.4%) 
Infratemporal fossa 1 (2.2%) 
Scalp 1 (2.2%) 
Hypopharynx 1 (2.2%) 
Larynx 1 (2.2%) 
Total number 45 (100%) 

TABLE 2:  Anatomical sites of extracranial head and neck 
schwannomas
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cavity, and one patient with a mass located in the 
right infratemporal and pterygopalatine fossa. In one 
patient with facial nerve schwannoma and one patient 
with maxillary sinus schwannoma, intraoperative 
biopsy was performed, and the operation was termi-
nated. In the patient with facial nerve schwannoma, 
the frozen section result was a malignant mesenchy-
mal tumor, while the definitive pathology result was 
a schwannoma. There has been no growth in the 
residual mass after treatment with stereotactic radio-
surgery within 13 years. In 3 asymptomatic patients 

(6.8%) with 7th cranial nerve, 10th cranial nerve and 
branchial plexus origin, the relationship of the tumor 
with the nerve of origin was seen intraoperatively 
(Figure 3). The operation was terminated without ex-
cising the tumor, and follow-up was decided after 
consultation with the patients.  

Surgical approaches were planned considering 
the location and size of the tumor. Tumors located in 
the neck were excised using the transcervical ap-
proach, whereas tumors located in the nasal and 
paranasal cavity were removed by functional endo-
scopic sinus surgery. The transcervical and 
transparotid approach was performed in a patient with 
a parapharyngeal mass. A transoral approach was 
used for tumors located in the oral cavity, in a patient 
with a mass in the posterior hypopharynx, and in a 
patient with a mass in the supraglottic region. Intra-
capsular enucleation was performed in one patient 
with schwannoma originating from the brachial 
plexus and in 3 patients with’ vagal schwannomas. 
In the postoperative follow-up of patients who un-
derwent intracapsular enucleation, one patient with 

Vagus nerve 11 (24.4%) 
Facial nerve 9 (20.4%) 
Brachial plexus 4 (8.8%) 
Sympathetic trunk 3 (6.6%) 
Cervical plexus 2 (4.4%) 
Vidian nerve 1 (2.2%) 
Trigeminal nerve 1 (2,2%) 
Nerve could not be identified 14 (31.1%) 

TABLE 3:  The nerve of origin of schwannomas 

ŞEKİL 1: 2a: Intraoperative view of a 22x16 mm schwannoma arising from the sympathetic trunk. 2b: Contrast enhanced axial T1-weighted MRI image of the schwannoma 
located in the carotid bifurcation of the same patient. 2c: Contrast enhanced coronal T2-weighted MRI image of the patient
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vagal schwannoma had postoperative vocal cord 
paralysis and was treated with type 1 thyroplasty. The 
patient with a mass originating from the brachial 
plexus had mild postoperative weakness (4/5), which 
improved after physical therapy. 

The mean follow-up period of the patients in-
cluded in the study was 71.6 months (3-165 months). 
Recurrence occurred in one patient during the follow-
up period. Subtotal excision was performed in a pa-
tient with a 60 mm schwannoma located in the 
infratemporal fossa and extending into the cavernous 
sinus. After 8 years, due to the growth of the residual 
tumor, subtotal excision was performed via endo-
scopic intranasal surgery, and the patient received 
postoperative stereotactic radiosurgery. The residual 
tumor did not grow during follow-up. A patient with 
a 5 cm mass located at the left carotid bifurcation and 
a paraganglioma as a result of FNAB was not deemed 
suitable for surgical intervention and was instead di-
rected to stereotactic radiotherapy due to the obser-
vation of EEG changes during balloon occlusion 
testing. Four years after stereotactic radiotherapy, the 

patient underwent surgery because of the growth and 
symptomatic presentation of the mass. The final 
pathology of the excised tumor revealed a schwan-
noma. In conclusion, 1 patient had a single preoper-
ative session of stereotactic radiotherapy, and 2 
patients had a single postoperative session of stereo-
tactic thyroplasty. In the follow-up of the patients 
who received stereotactic radiosurgery after the op-
eration, residual tumors did not grow. 

In 17 of 40 patients (42.5%) who underwent 
tumor excision, neurological deficits were detected 
in the nerve of origin following surgery. In the post-
operative period, 3 patients had a minimal loss of 
upper limb motor function. 4 patients had facial nerve 
paralysis, 3 patients had vagus nerve paralysis, and 1 
patient complained of numbness at the apex of the 
tongue. 3 patients had Horner’s syndrome. Postoper-
ative ptosis was observed in two patients with vagal 
schwannoma and one patient who had undergone 
surgery for cervical plexus schwannoma. 

During the follow-up period, 3 patients who had 
experienced a loss of upper limb motor function re-
ceived physical therapy and rehabilitation and subse-
quently reported an improvement in their strength and 
functional abilities. Postoperative 7-12 cranial nerve 
transfer was performed in 2 patients with tympanic 
cavity schwannomas. A cable graft interposition with 
the great auricular nerve was performed intraopera-
tively in 1 patient with facial schwannoma after the 
excision of the tumor, and a gold weight implanta-
tion was performed 3 months later during the follow-
up period. The patient had grade 3 facial paralysis 
and no resting asymmetry. One of the 2 patients with 
vagal schwannoma and postoperative unilateral vocal 
cord paralysis underwent type 1 thyroplasty; the other 
patient had no voice and aspiration problems. A pa-
tient who had Horner’s syndrome underwent levator 
muscle resection as a surgical procedure during the 
postoperative follow-up period due to ptosis. Partial 
improvement was observed in other patients with pto-
sis. 

 DISCUSSION 
Schwannomas are benign, well-differentiated, solid 
or cystic, well-differentiated neoplasms originating 

FIGURE 3: The appearance of a schwannoma of facial nerve origin
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from Schwann cells of the cranial nerves, except the 
optic and olfactory nerves, which lack Schwann cells. 
They are located adjacent to the nerve of origin. 
While the literature generally reports a similar preva-
lence in both sexes, we found a higher frequency in 
women (female/male ratio of 2.2), which is similar 
to the findings of Zhang et al.2,6,7 The mean age in our 
study was 39.08 years, which is consistent with the 
literature. The parapharyngeal region was the most 
common tumor location (26.6%) in our study. Mal-
one et al. also reported that the most common 
anatomic site of the tumor in their series was the para-
pharyngeal region, with 31% of cases.3 

One of the difficulties in treating schwannomas 
is that it is not always possible to make the correct 
diagnosis before surgery. In most patients, the initial 
symptom is painless swelling in the neck. However, 
neurological symptoms associated with the nerve of 
origin may also manifest. The location of a mass can 
influence the presentation of symptoms. Those lo-
cated within expansive spaces, such as the neck and 
parapharyngeal region, may not result in noticeable 
manifestations. Conversely, those confined within 
narrower areas, including the middle ear and skull 
base, can lead to neurological symptoms and signs.3 
Consistent with this observation, 2 of the 4 patients 
with schwannomas located in the tympanic cavity in 
our series had preoperative facial paralysis and con-
ductive hearing loss. 

Preoperative imaging modalities are beneficial 
for surgical planning because they reveal the location 
and size of the tumor and its relationship with the sur-
rounding neurovascular structures. MRI is the imag-
ing modality of 1st choice for diagnosis and surgical 
planning. Schwannomas demonstrate a hypointense 
signal on T1 images and a heterogeneous hyperin-
tense signal on T2 images, along with intense and 
heterogeneous gadolinium uptake.8,9 Liu et al. re-
ported in their case series that imaging techniques 
(CT or MRI) were able to diagnose possible schwan-
nomas preoperatively in 38% of cases.9 On the other 
hand, Çakır et al. reported that MRI findings were 
suggestive of the diagnosis of schwannoma in all pa-
tients (100%) in their case series.10 The relationship 
of the internal carotid and internal jugular veins with 
the mass is helpful in the diagnosis of schwannomas 

located in the parapharyngeal region.11 The salt and 
pepper appearance seen in paraganglioma on MRI is 
helpful in the differentiation of schwannoma from 
paraganglioma.12 Superior vagal tumors displace the 
internal carotid artery anteromedially toward the 
pharynx and displace the internal jugular vein later-
ally, separating the internal carotid artery from the in-
ternal jugular vein.13 In tumors arising from the 
superior sympathetic nerves, both the internal carotid 
artery (ICA) and the jugular vein are pushed antero-
laterally. Differential diagnosis is more difficult in 
the lower cervical region. Although imaging meth-
ods are very useful, it is not always possible to make 
a diagnosis using imaging alone. 

FNAB may be used for diagnosis. However, its 
sensitivity and specificity are low in the diagnosis of 
schwannomas. Kang et al. and Liu et al. reported that 
they were able to diagnose schwannomas in 20% of 
patients with preoperative FNAB.9,14 The appearance 
of characteristic Verocay bodies is helpful in the di-
agnosis of schwannoma by cytology.14 In our study, 
preoperative FNAB was performed in 21 patients and 
9 (42.8%) of them were reported as schwannoma. 
The FNAB result was nondiagnostic in 8 patients, 
suspicious for malignancy in 2 patients, fibroadipous 
tissue with chronic inflammation in 1 patient, and 
paraganglioma in 1 patient. The definitive diagnosis 
is made histologically by the presence of characteris-
tic Antoni A and Antoni B patterns and S-100 im-
munohistochemical staining.14 Ahn et al. reported that 
core needle biopsy has a higher accuracy than FNAB 
without increased complication rates.15 

Although the definitive treatment for schwanno-
mas is surgery, there are several treatment options. 
Follow-up, radiotherapy, and surgery are the main 
options. Surgical excision may result in additional 
morbidities, particularly in cases of schwannomas 
originating from the vagal nerve, facial nerve, and 
brachial plexus. On the other hand, it has also been 
noted that the tumor may remain stable in patients 
with vestibular schwannoma who were followed up 
without any intervention.16 For this reason, some au-
thors recommend the follow-up of asymptomatic pa-
tients until the onset of symptoms.17,18 Follow-up is 
an option that can be considered especially in asymp-
tomatic patients, elderly patients, and patients who 
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are not suitable for surgery. Yafit et al.18 suggested 
follow-up for asymptomatic patients in their algo-
rithm for treating schwannomas. In our case series, 
in 3 patients (1 facial schwannoma, 1 vagal schwan-
noma, 1 brachial plexus schwannoma) who were not 
symptomatic preoperatively, who had no nerve pare-
sis or paralysis, who were operated on with different 
prediagnoses, but who were found to have schwan-
nomas during surgery, we terminated surgery because 
of the prediction of paralysis after excision and de-
cided to follow up after discussing possible compli-
cations with the patients. The tumor size of the patient 
with vagal schwannoma was 51x31 mm in 2021 and 
66x37 mm in the current imaging in 2024, but the pa-
tient had no active symptoms. The other 2 patients 
with brachial and facial schwannomas were followed 
up for 1 year and 3 months, respectively, with no pro-
gression or active symptoms. 

There are different surgical approaches. De-
pending on the location and size of the mass, tran-
scervical, transoral, intranasal, lateral rhinotomy, 
postauricular, or combined approaches may be used. 
Some authors recommend extracapsular excision to 
prevent tumor recurrence.5 However, because of the 
better preservation of nerve function and because it 
does not change recurrence rates, some authors sug-
gest intracapsular excision.13,19 Obholzer et al. 
claimed that when intracapsular excision is per-
formed in the correct surgical plan, it is not a sub-
complete resection but can be defined as a complete 
resection and nerve function can be preserved at the 
same time.19 Intracapsular enucleation has been used 
especially for tumors originating from major nerves 
such as the brachial plexus and vagus nerve. In our 
case series, we performed intracapsular enucleation 
in one brachial plexus schwannoma and three vagal 
schwannomas. However, postoperative vagus paral-
ysis occurred in a patient with vagal schwannoma de-
spite intracapsular enucleation. One patient with 
brachial plexus schwannoma who underwent intra-
capsular enucleation had mild postoperative weak-
ness but recovered with physical therapy. 

Intermittent or continuous intraoperative nerve 
monitoring is advised in the modern surgical ap-
proach for schwannomas. It has been suggested that 
the mapping of nerve fibers on the capsule may re-

duce complication rates, especially for schwannomas 
arising from motor nerves.4,5 However, nerve moni-
toring is not beneficial in tumors originating from the 
sympathetic and sensory nerves. We also used intra-
operative nerve monitoring for the facial, vagal, and 
brachial plexus schwannomas in our case series. 

Radiotherapy is over 90% effective in halting 
tumor growth in vestibular schwannomas.5 The role 
of radiotherapy in head and neck schwannomas is 
quite limited compared with that in vestibular 
schwannomas. Radiotherapy is recommended as the 
primary treatment modality for symptomatic patients 
who are not candidates for surgery.18 The long-term 
effects of radiotherapy should be considered, espe-
cially in young patients. A patient with recurrent 
schwannoma of the infratemporal fossa was treated 
with stereotactic radiosurgery after the 2nd subtotal 
resection. A patient with facial schwannoma whose 
intraoperative frozen section result revealed a malig-
nant mesenchymal tumor was treated with stereotac-
tic radiosurgery after the definitive pathology result 
was schwannoma. There was no growth of residual 
tumors in the follow-up of the patients after stereo-
tactic radiosurgery who were followed up for 4-13 
years, respectively.  

There are very little data in the literature regard-
ing the recurrence of head and neck schwannomas, 
and it is quite rare.2,9 In our case series, 1 patient with 
an infratemporal fossa schwannoma extending into 
the cavernous sinus who underwent subtotal excision 
was reoperated 8 years later due to enlargement of 
the residual tumor. The 1st operation was performed 
via open infratemporal fossa surgery and craniotomy, 
whereas the second operation was performed endo-
scopically by our skull base surgery team. The afore-
mentioned patient had no residual tumor growth after 
stereotactic radiosurgery. 

The management of nerve paralysis following 
surgery for schwannomas is also part of the treat-
ment.9 If it is not possible to preserve the nerve dur-
ing surgery, microsurgical techniques such as 
end-to-end anastamosis or nerve graft transposition 
may be used after tumor resection. For vagal schwan-
nomas, if there is hoarseness and aspiration after 
surgery, medialization thyroplasty, for facial schwan-
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nomas, repair with cable graft during surgery, gold 
implant, 7-12 nerve anastomosis or facial reanima-
tion can be performed after removal of the schwan-
noma. Levator muscle resection may be performed 
for symptomatic patients with Horner’s’ syndrome 
and ptosis. For brachial plexus schwannomas, phys-
ical therapy may be beneficial if there is a postoper-
ative loss of strength. 

The limitations of our study include its retro-
spective nature and the fact that the patients included 
in the study were followed up and treated by differ-
ent surgeons. Prospective studies comparing differ-
ent surgical techniques and treatments performed by 
a single surgeon would be beneficial. 

 CONCLUSION 
The clinical presentation of schwannomas may vary 
depending on the nerve of origin or the localization. 
Although they are mostly asymptomatic and slow-
growing tumors, they may cause significant morbidi-
ties due to the compression of the surrounding 
tissues. Surgery is the preferred treatment option, but 
due to the close relationship with the nerve of origin, 
it is not always possible to preserve nerve function. 
The possibility of neurological deficits after surgery 

should be discussed with the patient before the oper-
ation, and all treatment options should be reviewed. 
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