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Abstract 
Background: Peripheral nerve tumors (PNT) originate from the neural crest 
and typically formed from Schwann cell sheath. Considering the number of 
nerves in this area, they form a very small percentage of neoplastic lesions of 
the head & neck. A solitary mass in the lateral neck frequently confronts the 
surgeon. An uncommon cause for such a nodule is a neoplasm arising from 
nerve tissue with PNTs being the commonest of them to face. Aims: To study 
the clinico-pathological characteristics, presentations, surgical approaches, 
postoperative complications & outcome of management. Materials & Me-
thods: a single institution combined retrospective & prospective study. A re-
trospective analysis of all cases presented NCI-Cairo University with H&N 
extracranial PNST candidate for surgery from Jan 2009 until the end of Dec 
2015 & prospective analysis of all cases with the same presentation presented 
to the NCI from Jan 2016 until the end of June 2019. 23 cases were included. 
Data were collected then analyzed. Results: Mean age was 34.7 years with fe-
male to male ratio 1.9:1. Mean size was 5.4 cm. Commonest presentation was 
asymptomatic neck lump located laterally in the neck (9 cases, 39%). CT 
scanning was done in 17 cases (74%). As regard pathology, we have only 4 
malignant cases (17%). Most tumors (9 cases, 39%) originated from cranial 
nerves. 18 cases (78%) were resected through the neck. Complication oc-
curred in 13 cases (56%), most of them during tumor dissection from its 
nerve origin or root. Vascular complications occurred in 6 cases (26%) due to 
bleeding controlled with ECA ligation (facial ischemia, hemiparesis & pares-
thesia). Cranial nerve injury (XI, XII) occurred in two cases (8.7%) & Speech 
defects in other two 2 cases (8.7%) due to maxillary resection. Postoperative 
radiation was given to all 4 malignant cases (17%) of MPNST with Postoperative 
Chemotherapy to all cases experienced relapse after adjuvant RT. Post-operative 
palliative RT was given to (2 cases, 8.7%) with bone deposits. Conclusion: The 
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vast majority of H&N extracranial PNTs are benign. Proper diagnosis is 
mandatory for ideal treatment. Complete R0 resection may not always be jus-
tified, therefore intracapsular or debulking procedures may have a role. The 
Malignant counterpart of PNTs (MPNST) is highly aggressive. They are 
treated with multimodality approach involving surgery with CTH & RT. 
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1. Introduction 

Embryologically, Peripheral nerve tumors (PNTs) originate from the neural 
crest and are typically formed from Schwann cell sheath. These cells of the 
sheath originate from a specialized population of neuro-mesenchymal cells, giv-
ing rise to the commonest subtypes; schwannomas and neurofibromas. There-
fore, they may be named as peripheral nerve sheath tumors instead (PNSTs). 
These common two entities can arise from any cranial nerve, any spinal root 
with a sheath, any motor or sensory nerve, except I and II cranial nerves as they 
harbor no Schwann cell sheath & are considered direct extension of the CNS [1]. 

As a group, head & neck (H&N) PNTs occur in 25% - 45% of cases. They are 
reported most commonly in the parapharyngeal and retropharyngeal space, 
posterior pharyngeal wall, paranasal sinuses, nasal cavity, scalp, submandibular 
region, larynx, epiglottis, tongue, infratemporal fossa, oral cavity [2]. 

They comprise two categories with either benign or malignant behavior. The 
benign category includes: neurofibroma, schwannoma, perineuroma, cellular and 
mixed-type neurothecoma, nerve sheath myxoma and granular cell tumors. Neu-
rofibroma & schwannoma are the commonest; they compromise about 40% of 
cases. Benign non-neoplastic nerve tumors (Traumatic neuromas) can also oc-
cur. They are best called reactive, occurring after any nerve injury causing inter-
rupted axons (neurotmesis). Regenerating axons lack endoneural tube to follow, 
which results in a mass of disorganized axons that is painful and tender [3] [4]. 

Malignant peripheral nerve sheath tumors (MPNSTs) are uncommon but are 
devastating tumors of peripheral nerve, representing only 10% of PNSTs. Their 
incidence in the general population is only 0.001%. They are classified as malig-
nant soft tissue sarcomas and can arise from a pre-existing plexiform neurofi-
bromas or perineuriomas, or from normal nerves. They do not arise from 
schwannomas. 10% MPNSTs can occur as secondary neoplasms 10 to 20 years 
after radiation therapy. They may also appear in 22% to 50% of patients with 
neurofibromatosis type 1 (NF1), the rest being sporadic [5] [6]. 

The diagnosis of malignant versus benign tumor always requires a biopsy. 
Conventional imaging (CT & MRI) may help but cannot reliably differentiate 
between malignant and benign lesions. CT scan is not the best imaging method 
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as many tumors have signal densities similar to muscle and so are not well de-
fined. However, CT can be useful in demonstrating bony remodeling adjacent to 
tumor, such as spinal neural foramina [7]. 

MRI is the most helpful imaging modality, especially in denoting the presence 
of a mass, determining whether the mass is intrinsic or extrinsic to a nerve, and 
delineating involvement of adjacent structures. MRI is less helpful in determin-
ing the pathology of a tumor as there are no pathognomonic signal characteris-
tics for any type of tumor, but sometimes helpful in determining the malignant 
nature of a tumor. Rapid expansion of a known tumor, large size (>5 cm), hete-
rogenicity, areas of hemorrhage & necrosis, ill-defined margins, invasion of fat 
planes, and surrounding edema may suggest a MPNST. Still, a biopsy is needed 
for a definitive diagnosis. PET imaging can be helpful in distinguishing an 
MPNST from the benign neurofibroma counterpart and may be also important 
as part of a metastatic evaluation [8]. 

By gross inspection, MPNSTs tend to be large, firm tumors, containing areas 
of necrosis and hemorrhage. Microscopically, most MPNSTs are highly cellular, 
comprised of spindle cells remnants of Schwann cells. Variations include malig-
nant triton tumor (MPNST with rhabdo-myosarcomatous differentiation), a highly 
malignant tumor containing embryonic striated muscle components [9] [10]. 

MPNSTs are staged and treated as malignant soft tissue sarcomas. However, 
wide excision in the H&N region may be impossible due to the constraints of the 
local anatomy. Management of locally advanced or locally recurrent tumors is 
challenging. Initial radiation (RT) or combined chemoradiotherapy (CTH/RT) 
may permit some initially unresectable tumors to be easily resected. Even with 
aggressive surgical and combined CTH/RT treatment, the prognosis is disap-
pointing. Poor prognostic signs include tumors > 5 cm, higher grade, association 
with neurofibromatosis type 1 (NF1), older age, stage IV at diagnosis, and ina-
bility to achieve surgically gross tumor free margins (R0 resection) [9] [10] [11]. 

PNTs often present as an asymptomatic lateral neck mass. Sometimes, they 
can cause obstructive symptoms as nasal obstruction, dysphagia & dysphonia, 
depending on their location and size. They may be associated with other diseas-
es, such as multiple endocrine neoplasia (MEN) or neurofibromatosis type I. 
Pain will occur in the region of the tumor and any nerve the tumor involves, but 
pain may not be specific enough to discern the particular involved nerve. Neu-
rologic deficits of sensory and motor function correspond to the nerve in which 
the tumor originates or which it is compressing, and will often be most useful in 
localizing the tumor. A Tinel sign over a nerve or tumor may also assist in loca-
lization to a particular nerve [12]. 

Considering they are relatively rare, these tumors should be considered in 
preoperative differential diagnosis, as other primary neck tumors may present as 
an asymptomatic neck mass; moreover, their resection may require neural re-
construction, and the surgeon must be prepared for this possibility. A critical is-
sue regarding the treatment is the proper diagnosis, which is based on clinical 
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findings, namely, the onset of a long-standing cervical mass. However, these 
tumors can also be discovered incidentally on imaging studies. The determina-
tion of the nerve of origin is strategic, since this provides the possibility of an in-
formed decision by the patient and the surgeon about any risk of post-treatment 
functional sequelae. Although cytology may be of assistance, in most cases the 
technique of aspiration puncture is inconclusive [13] [14]. 

This cohort aims to study the clinico-pathological features of extracranial 
H&N PNSTs and to present their clinical features, work-up, surgical manage-
ment & treatment outcome. 

2. Materials and Methods 

This is a single institution combined retrospective & prospective study. A re-
trospective analysis of all cases presented NCI-Cairo University with H&N ex-
tracranial PNTs candidate for surgery from Jan 2009 until the end of Dec 2015 
& prospective analysis of all cases with the same presentation presented to the 
NCI from Jan 2016 until the end of June 2019. 23 cases were included in this 
cohort. Data was collected from patients archive at the statistical department. 
Data included demographic features (age and sex), tumor characters (type, 
grade, stage, primary or recurrent) and surgical parameters (post excisional 
loss of nerve function). Treatment received; CTH, RT or both and their out-
come. Treatment failure patterns were classified into local recurrence and dis-
tant metastasis. 

Ethical clearance for the conduction of this study was obtained from our in-
stitute ethical committee. 

3. Results 

This study included 23 cases with PNTs (benign & malignant). 
Patients’ age ranges from 2 to 78 years while mean age is 34.7 years. Females 

predominated this study (15 cases, 65%) with female to male ratio of 1.9:1. mean 
tumor size was 5.4 cm (ranged from 3 to 10 cm). 

The main presenting symptom was neck lump (11cases, 48%); other patients’ 
complains were recurrence of an old lesion (4 cases, 17%) or nasal mass (3 cases, 
13%) (Table 1). 

The commonest radiological investigation used was CT scanning (17 cases, 
74%), followed by CT angiography (9 cases, 39%). Neck U/S (4 cases, 17%), MRI 
(4 cases, 17%), while no imaging study was requested in (6 cases, 26%) specially 
in skin nodules and oral cavitary lesions (Table 2). 

Most of tumors (11 cases, 48%) originated from cranial nerves mainly VII, X, 
XI, and XII. four cases (17%) from the brachial plexus, three cases (13%) from 
cervical plexus, 2 cases (9%) from cervical sympathetic chain, 2 cases (9%) C5 & 
C6 roots; and in only one case (4%) the anatomical neurological origin was not 
clear. The commonest benign tumor in this cohort was schwannoma (8 cases, 
35%) while MPNST was found only in 4 cases (17%) (Table 3). 
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Table 1. Different presentations in our cohort (23 cases, 100%). 

Neck lump (11 cases, 48%) 

Recurrence of an old lesion (4 cases, 17%) 

Nasal mass (3 cases, 13%) 

Oral cavity lesion (2 cases, 9%) 

Skin nodules (2 cases, 9%) 

Otalgia & headache (1 case, 4 %) 

 
Table 2. Anatomic site of 23 Head and Neck PNTs & Diagnostic modality used. 

Location N (%) Imaging FNAC Open Biopsy 

Lateral 11 (48%) 8 2 1 

Supraclavicular 6 (26%) 3 1 2 

Submandibular 3 (13%) 2 1 0 

Parotid 2 (9%) 1 0 1 

Frontoethmoidal 1 (4%) 1 0 0 

FNAC: fine needle aspiration cytology. 

 
Table 3. The mainhistologic pattern (23 cases, 100%). 

Schwannoma 8 (35%) 

Neurofibroma 6 (26%) 

Neurofibromatosis 3 (13%) 

Granular cell tumor 2 (9%) 

MPNST (neurofibrosarcoma) 4 (17%) 

4. Management 

Surgical management was the main line of treatment in our study conducted in 
all patients (23 cases). The majority of our patients (18 cases, 78%) were attacked 
through the neck. only 2 patients (9%) presented with maxillary fullness & epi-
staxis underwent a trans-sinus biopsy through Caldwell-Luc procedure followed 
by total maxillectomy as a result of complete sinus destruction combined by re-
construction with obturator prothesis application. Intracapsular enucleation was 
done 3 cases (13%) with a preoperative diagnosis of cervical neurofibroma. 

2 cases (9%) with neurofibroma presented with pathological bone erosions in 
C5 and C6 vertebral bodies as a result of pressure necrosis. These patients un-
derwent resection of the mass with its origin from C5 root together with parts of 
the eroded C5 & C6 vertebral body which required posterior spinal fixation with 
vertebral plates and screws. 

Post-resection adjuvant radiotherapy (RT) was received in the 4 cases (17%) 
of MPNST to decrease local recurrence. 

Chemotherapy (CTH) was given in cases where relapse occurred in form of 
Adriamycin-ifosfamide regimen as for soft tissue sarcomas. Two cases relapse in 
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form of lung metastasis (9%) and two others cases (9%) in lungs and bone. They 
received both CTH and palliative RT to bone. 

Surgical complications had occurred in 13 cases (56%), mostly during tumor 
dissection from its nerve origin or root resulting in neuropraxia in 11 cases (48%). 
Permanent cranial nerve injury (XI, XII) in 2 cases (9%). Vascular complications 
occurred in 6 cases (26%) due to the need for intraoperative bleeding control 
through external carotid artery ligation resulting in (facial ischemia, hemiparesis 
& paresthesia). Speech defect (nasal tone) & water regurgitation from nose oc-
curred in 2 cases (9%) due to maxillary resection even after obturator prothesis 
insertion. 

5. Discussion 

Peripheral nerve tumors (PNTs) originate from the neural crest and are typically 
formed from Schwann cell sheath. Schwannomas has an exclusive origin from 
Schwann cells, while neurofibromas comprise a mixture of three cells origin: 
Schwann cells, perineural cells & perineural fibroblasts [15]. 

This cohort included 23 patients with benign and malignant PNT arising in 
the head and neck region. The gross and microscopic characteristics of these 
tumors were related to their prognosis and treatment & paralleled those seen in 
other studies. The mean age of patients was 34.7 years ranged from 2 to 78 years, 
with predominance of females (15 females/8 males). The size of these tumors 
can range from a few millimeters to 25 cm in most studies. In this cohort, the 
mean size was 5.4 cm (ranged from 3 to 10 cm). 

Serhrouchni KI et al. reported that PNT can arise at any age with no age or 
race prevalence while other studies reported peculiar age prevalence to the fifth 
decade of life [16]. 

Benign PNTs mainly schwannomas are indolent slowly growing tumors, al-
most often are encapsulated tumor and isolated. They are always connected to 
the nerve of origin which sometimes cannot be identified clearly [17]. 

Neurofibromas can present as an isolated tumor or in a multipleform pat-
tern. Localized neurofibromas usually arise from cutaneous nerves, with occa-
sional involvement of deep nervous sheath. They are benign, slow-growing, cir-
cumscribed usually non-capsulated tumors. They may occur primarily as solita-
ry neurofibromas or in about 10% of cases are associated with neurofibromatosis 
type I (a somatic mutation in the NF1gene, i.e.; a tumor suppressor gene located 
on chromosome 17) [18]. 

Schwannomas may show cystic degeneration & areas of hemorrhagic necrosis. 
These changes are not seen in cases of neurofibromas. Nerve dysfunction may 
occur (vocal cord paralysis due to X affection, Horner syndrome due to cervical 
sympathetic chain involvement), UL sensory or motor dysfunction. In our study, 
the commonest symptomatology was neck lump (9 cases, 39%), others included 
recurrence of an old lesion (4 cases, 17%), nasal mass (3 cases, 13%), oral cavity 
lesion (2 cases, 9%), skin nodules (2 cases, 9%) or headache & otalgia (1 cases, 
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4%) [17] [18]. 
The commonest anatomical site of origin of these tumors is the parapharyn-

geal region, usually retro-styloid in the carotid fossa causing anterior displace-
ment of the fat present in the pre-styloid parapharyngeal space & bulging of lat-
eral wall of oropharynx. Other sites include submandibular region, paranasal 
sinuses, face & oral cavity. In this cohort, most of cases presented as a lateral 
neck mass (9 cases, 39%), supraclavicular region (6 cases, 26%), submandibular 
space (3 cases, 13%), parotid fossa (2 cases, 9%) & frontoethmoidal sinus (1 case, 
4%) [19]. 

Diagnostic difficulties may arise sometimes during histopathology as features 
of the pseudo-epitheliomas hyperplastic lesions can be confused with the early 
well-differentiated oral cavity squamous cell carcinoma [20]. 

Regarding MPNST, Loree et al. reported that local recurrence correlated with 
tumor size and resection margin status. All cases received post operative RT to 
decrease rate local recurrence. 

None of our cases experienced local recurrence but all the relapsed four cases 
(17%) presented with systemic failure in lungs or bone for which they receive 
chemotherapy in form of (Adriamycin-ifosfamide) as for soft tissue sarcomas 
and palliative radiation for bone metastasis.  

Tumor grade predict for development of distant metastases. Negative margins 
are crucial for obtaining local control with adjuvant radiotherapy that may be 
beneficial in this group of patients with such an aggressive tumor. Salvage sur-
gery may be feasible for those patients with local recurrence [9] [20]. 

Although, imaging studies should clarify the nerve of origin which provides a 
clear decision by the patient for any functional sequelae following surgery, this is 
not usually achieved. Cytology may be of assistance; in most cases the technique 
of aspiration puncture is inconclusive. The specificity of imaging studies is also 
not high. These investigations are of benefit mainly evaluation of the vasculari-
zation of tumors, but may be less useful for diagnosis of the tumor’s nerve of 
origin [7] [8] [21]. 

Among the differential diagnoses that should be encounterd, reactive or me-
tastatic lymph node diseases from other H&N malignancy; benign soft tissue 
tumors as (fibroma, leiomyoma, lipoma & paraganglioma); carotid artery aneu-
rysm; and branchial plexus malformations [4] [18]. 

The choice between resection of the tumor included with the nerve of origin 
or intracapsular enucleation with possibility of preserving nerve function is de-
termined by the relationship between the tumor and the nerve of origin. Intra-
capsular enucleation is feasible in eccentrically located tumors, without dispers-
ing the neural fibers, however, this is not the case with MPNST where complete 
R0 resection is the rule that may unfortunately result in permanent nerve mor-
bidity [3] [5] [21] (Figures 1-3). 

6. Conclusion 

The vast majority of extracranial PNTs are benign. Proper diagnosis through a  
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Figure 1. CT scan; axial views for 2 patients: the left with LT. lateral neck mass proved to 
be schwannoma & the right one with Rt.neck lump proved to be neurofibroma. 
 

 

Figure 2. MRI (coronal & sagittal views) showing parapharyngeal space mass proved to 
VII nerve schwannoma. 
 

 
Figure 3. (left) intraoperative view of a case of vagal nerve schwannoma with the post-
operative specimen (right). 
 
high index of suspicion & optimum preoperative evaluation. Ideal treatment in-
volves complete R0 resection; however, debulking procedures may have a defi-
nite role. Malignant counterpart of the PNTs (MPNST) is aggressive and is 
treated with radical surgical resection followed by radiation therapy. Chemothe-
rapy is reserved for metastatic disease. 
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