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Abstract
Schwannoma is benign neurogenic tumor, that arise from Schwann cells of the peripheral nerve sheath. Malignant schwannomas transformation 
is extremely rare. Histopathological and immunohistochemical analysis confirmed the final pathohistological diagnosis, which is extremely 
important for the assessment of the therapeutic approach. Schwannomas lymph node metastases are extremely rare and poorly characterized. 
We present an extremely rare sinonasal schwannoma with metastases in the para-aortic lymph nodes. More interesting is that metastatic 
para-aortic lymph nodes were affected by radiotherapy .

In this article, we share the surprising fact, that the proved through FDG-PET/CT para -aortic lymph node metastases in sinonasal schwannoma 
with a limitation of more than 3 years, is effectively responded after radiotherapy with total dose over 45 Gy.
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Introduction
Schwannoma is a benign, encapsulated, slow-growing and 
generally solitary tumour that arise from Schwann cells of the 
peripheral nerve sheath [1-4]. This tumor was first described by 
Verocay in 1910, who coined the term “neurilemmoma” to describe 
this benign neurogenic tumor [5].  Schwannoma can be found at 
any age, although most commonly found between the 3rd and 
6th decades, and it has no gender preference [6]. Schwannomas 
are the most common type of peripheral nerve tumors, but their 
incidence is low and comprises one per 50,000 individuals [7].  
Extracranial schwannomas in the head and neck region comprise 
25-45% of all schwannomas, but only 4% involve the nasal 
cavity and paranasal sinuses [3,8-10].  Schwannoma is generally 
a benign tumour, but there are a few cases showing malignant 
transformation reported in the literature [11,12]. There are several 
reports [13-15] of schwannomas misdiagnosed as lymph nodes 
metastasis or malignant tumors detected by FDG-PET [16].  We 
present an extremely rare malignancy of sinonasal schwannoma 
with lymphatic metastases in the para-aortic lymph nodes.

Clinical Case
We present a 60-year-old woman. At the end of 2020, there were 
complaints of a headache, a progressive one-sided nasal obstruction, 
a gradually reduced left-wing vision and exophthalmus of the left 
eye. 

MRI/March 2021: The brain substance of T2-FLAIR and other 
sequences are with isointense signal without changes in the brain 
ventricles. The pituitary gland has a preserved structure and sizes. 
Rightly, a 14 mm/6 mm soft tissue formation is visualized, de-
stroying adjacent bones, engaging the sphenoid sinus and ethmoid 
sinuses bilateral, entering the two nasal passages, more in the right, 
and infiltrating the left retrobulbar space (Figure 1A,B,C). March 
2021 an endonasal biopsy with a histological result an inflamma-
tory myofibroblastic tumor was performed. From the immunohis-
tochemical (IHC) examination- spindle cells express Vimentin, do 
not expose ALK 1; About 10% of plasmocytes expose the IG G4. 
Due to the diagnosis of a slow growing border tumor, the patient is 
evaluated for active monitoring. In April 2021, the patient suffered 
an endoscopic medial orbital decompression to the left. 

Local Status: A pronounced exophthalmus on the left eye. Hyper-
emic and leaked nasal mucosa, without possible nasal cavity in-
spection. Non palpable enlarged cervical lymph nodes bilaterally.

Intraoperative: After the opening of the left maxillary sinus, an an-
terior and posterior ethmoidectomy was performed, as a large part 
of the ethmoid cells were destroyed and infiltrated by the tumor. 
The tumor originates from the right sphenoid sinus, destroying the 
adjacent bones and engaging bilateral ethmoid cells, enters the two 
nasal vestibules, more to the right and extends to the left retro-
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bulbar space. It reached the anterior wall of the sphenoid sinus, 
whose bone is infiltrated by the tumor. The sphenoid sinus opened 
and cleaned from the tumor to the rhinobase.  Moderate bleeding 
was manifested, and after stopping it moved to endoscopic medial 
decompression of the orbit of the left eye. The lamina papyracea 
was removed and an incision of periorbital tissue was performed. 
Sent material for histological examination from the anterior wall 
of the left sphenoid sinus and from the left periorbital tumor tissue. 

Consultation of the Histological Result: The material represents 
bone fragments and tumor proliferation with the following charac-
teristics: 1/Biphasic cell proliferation;2/Spindle cell schwannoma 
(fascicular scar) and vacuolized areas; 3/ The cells have unclearly 
distinguished cytoplasm, dense chromatin, without axons; 4/No 
mitotic figures are observed; 5/Degenerative changes/hyaliniza-
tion (Figures 2А,В,С and Figure 3). 

From Immunohistochemical (IHC) Analysis: Tumor cells with 
positive expression to the S100 Protein and to the Vimentin (Fig-
ure 4A,B). Figure 5/A presents the tumor cells negative to CK 
AE1/AE3; Negative expression to Desmin and to Myogenin (Fig-
ure 5B,C). Only the walls of blood vessels and scattered cells in 
the Antoni B zones are positive to CD 34 (Figure 5D). Based on 
pathohistological and immunohistochemical analysis, this tumor 
was defined as sinonasal schwannoma. After non-radical surgery, 
the patient is evaluated for active monitoring. Given the benign 
disease nature and its slow growth, the patient is not directed for 
radiоtherapy (RT). After a year of partial surgery, complaints of 
headaches and secretions from the nasal cavity are restored, and the 

vision of the left eye with exophthalm completely disappears. MRI 
January 2022 visualizes a soft tissue tumor engaging the sphenoid 
sinus and ethmoidal sinuses bilateral, which destroys the adjacent 
bones and enters the two nasal passages and infiltrates the left ret-
robulbar space (Figure 6). Due to the available symptoms, it was 
estimated to carry out intensity modulated radiotherapy (IMRT) in 
the tumor area with a daily dose (DD) 2 Gy up to total dose (TD) 
66 Gy (Figure 7). The patient has suffered RT without radiation re-
actions. After 3 months, a control MRI was conducted to establish 
tumor stationation, lack of visible reduction or progression (Figure 
8). 6 months after the end of radiotherapy (RT), the patient is in 
good general condition, without symptoms and of good quality of 
life. It is subject to active monitoring. After 9 months of the RT 
completion, a FDG-PET/CT was carried out, which reported pa-
ra-aortic lymph metastases at the level of Th 12-L2. 

From PET/CT November 2022: Retroperitoneal to the right ven-
tral of L2 is visualized a soft tissue formation up to 30 mm, prob-
ably a conglomerate paracaval lymph nodes with high metabolic 
activity SUV Max 5.2 and with secondary nature. A similar soft 
tissue finding with a diameter of 21mm with high metabolic ac-
tivity SUV Max 5.7 settles left between Th 12 and L1 (Figure 9). 
IMRT in the area of para-aortic lymph nodes from Th 10-L3 with 
daily dose (DD) 3 Gy up to total dose (TD) 30 Gy was carried out 
with simultaneous boost in metastases with DD 3.5 Gy up to TD 
35 Gy (Figures 10,11 and 12). From PET/CT (May 2023) after 
6 months of the RT completion, no metabolic activity in the pa-
ra-aortic and para-caval lymph nodes were established (Figure 13).  

Figure 1: A/B) Axial and sagittal MRI/March 2021-The brain substance of T2-FLAIR and other sequences are with isointense signal 
without changes in the brain ventricles.  Rightly, a 14 mm/6 mm soft-tissue formation is visualized, destroying adjacent bones, engaging 
the sphenoid sinus and ethmoid sinuses bilateral, entering the two nasal passages, more in the right, and infiltrating the left retrobulbar 
space;C) Coronal MRI.
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Figure 2: Microscopic histological findings. A) Tumor cells have ill defined cytoplasm and dense chromatin pattern H&Ex40; B) Spindle 
cells show interlacing pattern and palisading of nuclei with expressed hyalinization of tumor stroma; Bone structures are visualized at 
the top right, and below to the right whorling pattern H&Ex 20; C) Areas with many cells and a small amount of cells; Spindle cells show 
interlacing pattern and palisading of nuclei; whorling pattern on the right; expressed hyalinization of tumor stroma.H&Ex100.

Figure 3:  Microscopic histological findings. А) Spindle cells show interlacing pattern and palisading of nuclei; whorling pattern on 
the right H&Ex20; B) Cells are narrow, elongated and wavy with tapered ends interspersed with collagen fibers H&Ex20; C) At high 
power (H&Ex40) the palisading nuclei and Verocay bodies are evident, as well as the Antony A and Antony B components (the yellow 
arrows show Antony A and Antony B components, and the red arrow shows parallel arrays of nuclei forming a Verocay body); D) At high 
power (H&Ex100) the palisading nuclei and Verocay bodies are evident, as well as the Antony A and Antony B components (the yellow 
rectangles show Antony A and Antony B components, and the red shows parallel arrays of nuclei forming a Verocay body).
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Figure 4:  Immunohistochemistry. А/B) Tumor cells with positive expression to S100 protein (at low power H&Ex100 and at high 
power H&Ex400); C/D) Tumor cells with positive Vimentin expression (at low power H&Ex100 and at high power H&Ex400).

Figure 5: Immunohistochemistry. A) Tumor cells with negative CK AE1/AE3 expression; B) Negative expression to Desmin; C) 
Negative expression to Myogenin; D) Only the walls of the blood vessels and scattered cells in Antoni B areas are marked to the CD 34.
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Figure 6: MRI/January 2022-Sag T2 FLAIR and AxT2 FLAIR visualizes a soft tissue tumor engaging bilateral the sphenoid sinus and 
ethmoidal sinuses, which destroys the adjacent bones and enters the two nasal passages and infiltrates the left retrobulbar space.

Figure 7: Intensity modulated radiotherapy (IMRT) by the VMAT method in the primary sinonasal tumor with a daily dose 2 Gy up to 
total dose 66 Gy.
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Figure 8: Axial MRI 3 months after the radiotherapy completion represent a tumor stationation without reduction or progression-А/
AxT2 FLAIR  В/AxT2 FRFSE.

Figure 9:  PET/CT-Para-aortic lymph node metastases on level Th 12-L2 (shown with black arrows).
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Figure 10: Radiotherapy planning-CT with conturing of the clinical target volumes and the normal surrounding organs and structures.

Figure 11: Radiotherapy planning Fusion of CT with PET/CT, where you can see very well metabolically active para-aortic lymph node 
metastases. In this way, the targeted volumes in which the therapeutic radiation dose should be realized are determined.
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Figure 12: IMRT in the area of para-aortic lymph nodes from Th 10-L3 with daily dose (DD) 3 Gy up to total dose (TD) 30 Gy with 
simultaneous boost in metastases with DD 3.5 Gy up to TD 35 Gy

Figure 13: PET/CT/May 2023 after 6 months of the  RT completion without metabolic activity in the para-aortic lymph nodes
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Discussion
The schwannomas can emerge from any nerve covered with a 
Schwann cell sheath, including the cranial nerves (with the excep-
tion of the optic and olfactory nerves), the spinal nerves, and the 
autonomous nervous system [17]. Retroperitoneal schwannomas 
are extremely rare, comprising only 1% of all schwannomas [18]. 
In sinonasal cavity, schwannomas are postulated to arise from 
the ophthalmic and maxillary branches of the trigeminal nerve or 
from autonomic nerves to the septal vessels and mucosa [19]. The 
ethmoid sinus is the most common site of sinonasal location, fol-
lowed by the maxillary sinus, the nasal cavity and the sphenoid 
sinus [20].

Sinonasal region, even though it is located in the head, has an ex-
tremely low incidence (about 4%) of Schwannomas [10,21]. They 
have a variety of morphological appearances, but they behave as 
World Health Organization (WHO) grade I tumors [2]. Malignant 
transformation within a schwannoma usually results in an epithe-
lioid or primitive neuroectodermal morphology [22,23]. Pre-op-
erative diagnosis is difficult and further investigations are needed 
such as MRI, CT, US and angiography [24]. Тhe typical features 
on MRI are a well-circumscribed small nodule, homogeneously 
isointense to muscle on T1WI and homogeneously hyperintense 
on T2WI, showing homogeneous enhancement after contrast ad-
ministration [25]. In the presented clinical case, MR T2 FLAIR im-
ages of the tumor are isointense to muscle tissue (Figure 1A,B,C). 
Histopathological and immunohistochemical (IHC) analyses con-
firmed the diagnosis [1]. The histopathological material represents 
tumor proliferation with the following characteristics: 1/biphasic 
cell proliferation (cellular Antoni A & hypocellular Antoni B); 2/
Spindel schwannoma cell (fascicular scar) and vacuolized areas; 3/ 
The cells with unclearly distinguished cytoplasm, dense chroma-
tin, axons generally absent within lesion; 4/ No mitotic figures are 
observed; 5/Degenerative changes/hyalinization (Figures 2 and 3). 
The histological diagnosis of schwannoma is usually apparent be-
cause of the presence of alternating patterns of Antoni A and B ar-
eas, nuclear palisading, Verocay bodies, and the whirling of cells, 
histological finding that we present in Figure 3C,D.  Schwanno-
mas are characterized by strong and diffuse immunoreactivity for 
S-100 protein, which is the clue for the diagnosis [26-28]. The 
presence of S-100 protein in IHC staining is a classic marker for 
diagnostic confirmation and magnetic resonance imaging (MRI) 
is the gold standard for preoperative imaging [29]. There is some 
truth to the contention that schwannomas express S100 to a greater 
extent than neurofibromas, but because of a degree of overlap in 
the expression of this marker between these two tumors, relying on 
this stain alone is not sufficient [30]. In our clinical case, we report 
a positive expression of tumor cells to S100 protein and Vimen-
tin (Figure 4). Figure 5A represents tumor cells with negative CK 
AE1/AE3 expression and a well visible spinocellular epithelium; 
negative expression to Desmin and to Myogenin (Figure 5B,C). As 
schwannomas are typically benign, well circumscribed, and mini-
mally invasive tumors, complete surgical excision is the standard 
of care for ensuring no recurrence [31-35]. The surgical techniques 
used varied according to time, before the year 2000 the surgeries 
were performed using an external approach or a combination of 

an external and endonasal approach [36]. In our clinical case, in-
traoperatively observed destroying the adjact bones, which is also 
visible to MRI.It is not completely clear whether this bone lysis is 
due to a malignant transformation or is the result of a slow tumor 
growth, leading to erosion of adjacent bone structures.  Hayasaka 
et al. reported that benign schwannoma on MR showed low sig-
nal intensities on T1-weighted images and high signal intensities 
on T2-weighted images, in contrast with malignant schwannoma 
which exhibit mixed-signals and are composed of solid and hem-
orrhagic cystic components on both T1-and T2-weighted images. 
However, the authors also mentioned that primary retroperitoneal 
schwannoma have no specific characteristics [37]. Patients require 
active monitoring with PET/ CT as schwannomas generally show 
high FDG uptake [38-40]. It is well known that the schwannomas 
have a characteristic dual pattern with areas that are highly (Ant-
ony A) and less (Antony B) cellular, and the degree of cellularity 
varies widely among lesions; therefore, these tumors can display a 
wide range of SUVs (0.33-3.7 and 1.9-7.21, respectively) [41,42].

These tumours do not respond to radiotherapy [43]. In our clinical 
case, it is a locally advanced sinonasal schwannoma originating in 
the sphenoid sinus and the engagement of the clivus, which defines 
the inoperable tumor. After decompressive surgery, the tumor con-
tinued to grow slowly and the symptoms involving headaches were 
manifested again (Figure 6). After a year, the symptoms intensified, 
which necessitated decompressive RT. Due to the benign nature of 
the disease, we have judged a high radical total radiation dose to 
reduce the tumor volume and stop the tumor growth. Due to the 
tumor radioresistance, we conducted IMRT up to a high total dose 
(TD) 66 Gy (Figure 7). After 3 months, MRI reported a tumor of 
the same size, without reduction or progression (Figure 8). After 9 
months of the RT completion, the 18F-Fluorodeoxyglucose (FDG) 
Positron Emiision Tomography (PET) has reported increased met-
abolic activity of the tumor (SUV Max 9.2), which has proven the 
exceptional radioresistance of primary sinonasal schwannomas. 
Surprisingly, para-aortic lymph node metastases at the level of Th 
12- L2 with increased metabolic activity SUV Max 5.2-5.7 were 
detected (Figure 9), which proves the rare possibility of malignant 
transformation, that requires prolonged monitoring of patients with 
shwannomas [44,45]. PET/CT criterion for a positive SUVmax is 
greater than 2.5 [16]. Schwannomas lymphatic node metastases are 
extremely rare and poorly characterized in the literature [46,47].In-
tranodal schwannomas are rare and only a few reports have been 
described in the English literature (<15 cases) [12,16,48). In most 
of these reports, schwannomas were located in retroperitoneal or 
pericolic lymph nodes [49-51]. Despite the pronounced radioresis-
tance of the primary tumor, we conducted the IMRT in the field of 
para-aortic lymph nodes from the level of Th 10-L3 with DD 3 Gy 
up to TD 30 Gy with simultaneous boost in para-aortic lymph node 
metastases with DD 3.5 Gy up to TD 35 Gy /BED 47.25 Gy (Figures 
10, Figure 11, Figure 12). PET/CT from May 2023 reported lack of 
metabolic activity in the field of para-aortic lymph node metastases 
(Figure 13). In English literature this is the only clinical case of pri-
mary sinonasal scwannoma with metastases by lymphatic pathway 
in para-aortic lymph nodes. More interesting is that metastatic pa-
ra-aortic lymph nodes were affected by RT.
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Conclusion
Inoperable schwannoma is a benign, encapsulated, slow-grow-
ing and generally solitary tumour that arise from Schwann cells 
of the peripheral nerve sheath. Histopathological and immunohis-
tochemical examination confirmed the diagnosis. If possible, the 
basic treatment involves radical surgery. The primary inoperable 
schwannoma is extremely radioresistance, despite the realization 
of a high radiation dose that has a symptomatic effect. Prolonged 
monitoring of patients is required as tumor malignance with dis-
tant lymph node metastases are possible. Since it is well known 
that tumor metastases are less differentiated than the primary tu-
mor, the palliative RT up to TD above 45 Gy, achieves local con-
trol of inoperable lymph node metastases.
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