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Abstract

Background: A pure intramuscular paraspinal schwannoma is extremely
rare, with only few case reports in the literature. Due to low frequency, lack of
specific clinical signs and symptoms and difficult radiological assessment, the
pre-surgical workup leads to a broad differential diagnosis. The aim of the
work carried out was therefore to search for evidence of common clinical and
radiological signs of the intramuscular paraspinal schwannoma, useful in the
diagnostic work-up, and to highlight possible standards of treatment. Me-
thods: Starting from the analysis of our case, we have extended a search to
similar cases on the databases PubMed and Google Scholar. The outcome of
the analysis gathered, up to August 2021, six relevant papers. Result: We
treated a 69-year-old female with a thoracic intramuscular paraspinal mass.
The pre-operative MRI had identified two typical signs of schwannoma
(“split-fat” sign and the “entry-exit” sign). Intraoperative nerve isolation was
performed and complete surgical excision was achieved. At the pathological
analysis, we could confirm a rare OMS grade I “ancient schwannoma”. The
analysis of the literature data showed a homogeneous picture of radiological
presentation of the pathology. Moreover, surgical treatment was always the
treatment of choice. Conclusions: The proposed assessment and treatment
were consistent with the standard collected in the literature. Typical radio-
logical signs were also found in the other cases collected. Radical surgery is
the preferred treatment.
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1. Introduction

Schwannomas are slow-growing tumours derived from Schwann cells of the
nerve sheath, usually arising from a peripheral nerve. The lesion is mostly be-
nign. Although it commonly occurs as solitary lesions (90%), it can be associated
with several central neurological tumours (usually meningiomas, 5%), neurofi-
bromatosis type 2 (3%), or appears as multiple lesions (schwannomatosis, 2%).
When solitary, schwannoma develops in the second to fifth decade of life, with-
out significant sex predilection, with a prevalence of 5% among all benign soft
tissue neoplasm [1]. It occurs more frequently on the limbs, with a predilection
to the upper limbs, followed by the head and neck area, including the oral cavity,
orbit and salivary glands [2]. Rarely, a schwannoma occurs in the paraspinal
intramuscular space, arising from branches of the dorsal rami [1]-[6]. Histopa-
thologically, schwannomas are classically present as well-defined masses, en-
capsulated by the epineurium sheath and have been described as being whi-
tish-yellow with a smooth surface [2]. Upon microscopic examination, schwan-
nomas classically exhibit an alternating pattern of hypercellular, fascicular (An-
toni-A) and hypocellular, reticulating areas (Antoni-B). The Antoni-A areas are
characterized by rows of palisading nuclei, arranged in a dense fashion, whilst
Antoni-B zones exhibit a more loose and less organized cell arrangement within
a myxoid matrix [5] [6]. Despite being mostly benign, the possibility of malig-
nant transformation of schwannomas is 1%, with degeneration into neurofibro-
sarcoma [5] and therefore the surgeon must aim at a radical resection.

The morphologic preoperative diagnosis may represent a challenge for the ra-
diologist due to a lack of specific signs. We present a case in which the preopera-
tive assessment of an intramuscular mass was performed according to the latest,
despite limited, evidence of the literature, and cooperation between Radiologists,
Anesthesiologists and Surgeons allowed for the best planning and a satisfactory
result. Besides, we present and discuss a review of the literature about this spe-
cific pathology, with the purpose of identifying common findings in the diag-
nostic process, especially about the radiological pattern.

2. Case Presentation

A 69-year-old female patient came to our attention complaining about an un-
specific right dorsal paravertebral numbness, lasting for several months, asso-
ciated with a right-sided homogeneous subcutaneous mass, without skin reac-
tion. Upon physical examination, the pain was not reproducible and there were

no neurological signs. A contrast enhanced MRI of the thoracic column was
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subsequently organized. At levels D3-D5, the MRI showed a right-sided intra-
muscular paravertebral isolated oval-shaped mass, with well-circumscribed mar-
gins and heterogeneous component, partly cystic. Contrast enhancement was
homogeneous in the non-cystic component. No surrounding edema was found.
At the upper pole of the lesion, it was possible to identify a paraspinal nerve
coming down from D1, from which the mass raised. The lesion measured 5.6 x
2.3 x 1.5 cm (Figure 1). According to clinical and radiological findings, our first
hypothesis was a paraspinal schwannoma arising from a right dorsal ramous of
D1. An elective surgery was proposed and performed. Using and intra-operative
radioscopy, we centered on the levels D3-D5 a right paravertebral skin incision,
with subsequent paravertebral muscles dissection, and we identified a well cap-
sulated solid-elastic mass, without muscles infiltration. Under intraoperative
microscope, at the upper extremity the lesion-originating nerve was identified,
dissected, and isolated (Figure 2). Two haemostatic clips were placed proximally
to the mass origin, as well as at the lower extremity of the nerve branch coming
out from the mass; then we performed a neurotomy with “en bloc” mass resec-
tion. Pain management was performed with continuous instillation of Ropiva-
caine 2% (0.2 mg/10mL), at the rate of 4 cc/hour, throughout a percutaneous pe-
rineural catheter. The postoperative recovery was good, the percutaneous cathe-
ter was removed at day-4 and a progressive withdrawal from the opioid treat-
ment successfully obtained. The patient was discharged at day-6, with good re-
covery and no complications. Three MRI, performed during follow up at 6
weeks, 6 months, and 12 months, did not show liquid collection, tumour resi-
dual nor tumour recurrence. The histopathology showed a lesion encapsulated
inside a perineural sheath, with no residual tumour at the upper and lower ex-
tremity, confirming a complete resection (Figure 3). At the microscopic analy-
sis, we could confirm a rare OMS grade I “ancient schwannoma”, which exhibits
macroscopically cystic degenerations, multiple hemorrhagic lesions and yello-
wish myxoid foci (Figure 3) and, microscopically, degenerative changes such as
hyalinized blood vessels, partial loss of Antoni-A areas with cellular shape irre-

gularity and hyperchromatic nuclei as well as thrombi formation (Figure 4).

3. Review of the Literature
3.1. Methods

We performed a restricted search (PRISMA-P 2015 based) using the keywords
“dorsal schwannoma”, “paraspinal schwannoma”, and “intramuscular schwan-
noma” on the databases PubMed and Google Scholar. Among the 540 references
found and screened, we specifically evaluated 148 references to identify poten-
tially relevant studies. Two reviewers independently screened titles and abstracts
of all identified literature. After abstract screening, we included only the original
articles, which discussed specifically the intramuscular localization of paraspinal
schwannomas, and we excluded any other article with other anatomical localiza-

tion. The articles are listed chronologically in Table 1.
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Figure 1. Pre-operative MRI. (A) Sagittal T2-weighted. (B) Sagittal T1-weighted.
(C) Coronal STIR. (D) Axial contrast-enhanced T1-weighted with fat suppression.
MR scan shows a right-sided intramuscular paravertebral well-circumscribed mass
with heterogeneous component, partly cystic, with homogeneous peripheral con-
trast enhancement of the solid component. At both pole of the lesion, the “entry”
(yellow arrows in A and B) and “exit” nerves (dotted arrow in C).

Figure 2. Intra-operative microscopic image (Zeiss Kinevo 900). We identify the
lesion (caudal) and the originating nerve (cranial). The surgical approach, planned
according to the diagnostic workup, was performed in the aim to extend the ana-
tomical dissection more cranially than the lesion should require, so that an exposi-
tion of the originating nerve was feasible.
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Figure 3. Specimen analysis. Macroscopic evidence of an ovoid tissue
nodule measuring 5.5 x 2.2 x 1.4 cm, with irregular combination of
yellow mixoid and kysto-hemorrhagic tissues.

Figure 4. Histological features of pseudoglandular Schwannoma with
“ancient” change. (A) At scanning magnification, the tumour displays
arresting architectural complexity, where in relatively scant solid ar-
rays of neoplastic cells haphazardly alternate with cystic spaces (aste-
risks), angiomatous-like blood vessels (arrowheads), and hemosiderin
granules (arrows). While the former correspond to fluid filled cavities
lined by neoplastic Schwann cells (rather than true epithelium: hence
the name pseudoglandular); the latter two alterations represent regres-
sive changes associated with tumour senescence (reflected by the term
“ancient schwannoma”). (B) Medium-power view of conventional
Schwannoma component to show moderately dense population of in-
conspicuous fusiform tumour cells. Focal emergence of nuclear palis-
sades (Verocay bodies) is appreciated. Hematoxylin and eosin stain-
ing; original magnification: A—x40; B—x200.

DOI: 10.4236/0jmn.2022.123012 121 Open Journal of Modern Neurosurgery


https://doi.org/10.4236/ojmn.2022.123012

D. Valsecchi et al.

Table 1. Studies in chronologic synthesis.

Authors Title Source Study type Tumour localization Treatment
A purely paraspinally located Goosl Lumbar
oogle
Ohla V (2014) Schwannoma from a dorsal root of a Sch gl Case report segment, Surgery
cholar
spinal nerve L4
Erector Spinal Muscular Schwannoma Lumbar
Kim JH (2015) of the Dorsal Ramus Nerve: A Case Pubmed Case report segment, Surgery
Report L2-L4
Thoraci
Paraspinal Schwannoma of dorsal oracie
Shah KA (2018) Pubmed Case report segment, Surgery
ramus nerve: A case report
T9-T11
. . Thoracic
. Paraspinal Ancient Schwannoma of the
Kim DG (2019) Pubmed Case report segment, Surgery
Dorsal Ramus Nerve—A Case Report
T1-T4
. Cervical .
A cervical paravertebral schwannoma: Google Biopsy and
Emengen A (2019) Case report segment,
A case report Scholar c7 Surgery
. Thoracic
. An Uncommon Tumor: Paraspinal Google
Keskin H (2020) Case report segment, Surgery
Schwannoma Scholar T7.T8

3.2. Analysis

Only 6 publications about purely intramuscular paraspinal schwannoma have
been found, until the 1.th August 2021 (Table 1). All papers were single centre
case reports [1]-[6]. Three lesions were located in the thoracic segment [2] [3]
[6], two in the lumbar segment [1] [4] and one case showed a cervical origin of
the mass [5].

About the clinical manifestation of this disease, all the Authors remarked a
lack of specific symptoms and signs and in each Report the patients come to the
medical examination incidentally or because of a soft subcutaneous mass. This
“sub-clinical” condition renders the suspicion of intramuscular schwannoma
hard, with a plethora of other more frequent intramuscular lesions in differential
diagnosis, as lymphomas or hemangiomas [1], and it is common in this pathol-
ogy, as underlined by Shimose S [7], who provides evidence, that major nerve
schwannomas in limbs or head and neck region show usually several symptoms
and clinical signs, whilst the intramuscular schwannomas, regardless of the loca-
lization, are mainly asymptomatic (80%).

Therefore, we can consider that the imaging plays the main role in the diag-
nostic workup, and the MRI is the most helpful investigation to perform a diffe-
rential diagnosis. Among the above-mentioned Reports, only three of them in-
vestigate the radiological semiotics of the paraspinal mass. Kim DG (1) and Kim
JH [2] describe in their works as the MRI suggests an intramuscular schwanno-
ma when it identifies hypointense foci within a hyperintense T2W area, in a

well-defined thick-walled lesion. In the manuscript of Shah KA [3] these same
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signs are reported and considered highly suggestive for a neural benign lesion,
too. Many other Authors have analyzed the radiological findings of the intra-
muscular nerve sheath lesions [8] [9] [10], regardless of their anatomical locali-
zation, and suggest that there are four MR imaging findings, supporting the di-
agnosis of intramuscular schwannoma: the “split-fat sign”, the “fascicular sign”,
the “target sign” and the “entry-exit nerve” sign. The “split-fat” sign is identified
by the detection of prominent fat tissue surrounding a nerve tumour; it is usual-
ly better appreciated on T1-weighted images [1]. The “fascicular sign” is charac-
terized by multiple ring-like structures within the lesion with higher signal in-
tensity in the periphery. It is more easily observed on T2-weighted axial and ga-
dolinium-enhanced MR images [3] [8]. The “target sign” is seen on T2-weighted
images as a peripheral hyperintense rim with central low signal intensity; it re-
fers to the pathological structure, with fibrous tissue surrounded by mixoid tis-
sue [8]. The “entry-and-exit” sign of the nerve is a consistent and commonly seen
MR imaging feature of schwannomas on T2-weighted MR images: a hyperin-
tense signal, situated longitudinally to a fusiform mass. Besides, it is often possi-
ble to underline a low-signal rim surrounding the schwannoma on T2-weighted
images; it corresponds to the epineurium covering the schwannoma, as mainly
mentioned by Kim DG [1]. In the series proposed by Salunke AA [8], 62% of pa-
tients presented a “target sign” and in 50% of cases it was possible to assess an
“entry-exit” nerve sign, whilst Lee SK underlines as all intramuscular ancient
schwannomas of his series showed a clear “split-fat” sign [10].

In the case we presented, as mentioned above, a multidisciplinary team of ra-
diologists analyzed the MRI and we could identify a clear “split-fat” sign and the
“entry-exit” sign (Figure 1). Despite the several technical considerations given,
none of the mentioned works showed a specific common pattern of radiological
signs for the paraspinal intramuscular schwannomas. We could just assume that
these lesions might be distinguished from other paraspinal intramuscular soft
tissue tumours based on muscle changes due to the progressive denervation, ac-
cording to the radiological behavior of all the intramuscular “non-paraspinal”
schwannomas (“split fat” sign); this evidence could be enforced by the identifi-
cation of the originating nerve (“entry-and-exit sign”), as happened with our pa-
tient.

About the surgical procedure, the Authors described the paraspinal schwan-
noma as a lesion that arises from dorsal roots and bulges eccentrically in a dor-
solateral position. So that, a posterior approach centered on the lesion is a simple
procedure that can lead to a complete exposure and excision [11]. Kim JH [2]
and Shah KA [3] showed also interesting intra and post-operative images of the
specimen, whilst other Papers underline only the anatomical approach and the
complete excision. Only in the manuscript of Keskin H (6), the surgical excision
was performed after a fine-needle biopsy, in order to obtain a clear diagnosis
before the surgery. The role of the biopsy is indeed emphasized in the literature

as an alternative diagnostic tool to considerate to determine the operative strat-
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egy, avoiding overtreatment and major complications, in case of complete ab-
sence of radiological specific signs (Antonopoulos C, [12]).

To the best of our knowledge, no evidence of surgical complication in the
treatment of paraspinal intramuscular schwannoma has been reported; only one
case report refers to a neuropathic chronic pain, but this was associated with an
intramuscular “non-paraspinal” schwannoma [13]. Nevertheless, there is evi-
dence of new or worsening pain after excision of an intramuscular peripheral
schwannoma, in a percentage between 7.7% and 9.5% of cases [14]. Further-
more, Martinez F has recently shown as 15% of patients, who underwent surgery
for a major-nerve schwannoma resection, developed during the follow up major
symptoms of neuropathic pain, with severe problems in pain management [15].
One hypothesis about the physiopathology could be that the surgical procedure
may lead to a direct damaging of the sensory branches. Thus, we could consider
that a prolonged nerve blockade by direct instillation of local anesthetic may
prevent the late development of these symptoms, as it happens in post-traumatic
nerve lesion (Shankarappa SA, [16]). Among the Papers discussing about the
paraspinal schwannoma, we did not find specific pre-post operative treatments
and the Authors report good outcome at the follow-up. According to this con-
sideration, we involved our Chronic Pain Unit during the preoperative work-up
and we discussed the usefulness of a postoperative analgesic continuous instilla-
tion by a percutaneous catheter, as described above, which resulted to be overall
effective as pain management strategy.

The pathological data was available in each Report at our knowledge, but
mainly used to confirm the diagnosis of a common schwannoma, without spe-
cific consideration. Only Kim DG [1] gives enough details to identify a case of

“ancient” schwannoma, similar to the one we treated.

4. Discussion

Our analysis shows that the data collected in the literature about the paraspinal
intramuscular schwannoma is too little to produce a common pattern of clinical
and radiological presentation. Nevertheless, we can underline that the majority
of the cases (58%) was detected at the thoracic segment, 28% of cases were at the
lumbar segment and only one case was at the cervical column. The clinical ma-
nifestation was overall barely absent, but for a local mass effect on the soft tissue
and eventually “numbness” at the skin surface, probably related to a sensory
branch involvement. The main argument on which our research was fo-
cused—7e. the radiological features of the lesion—showed that, among the many
helpful signs to identify on MRI a schwannoma, only the “split-fat sign” was re-
ported and commonly identified in the literature, with not even a systematic
identification of the originating “entering-and-exiting” nerve. Therefore, it is not
possible to propose standardization. Discussing the treatment options, 100% of
cases underwent a complete surgical resection. In one case, a fine needle biopsy

was preferred, before surgery, in order to assess a diagnosis; that might be con-
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sidered an option in the diagnostic workup. A complete “en bloc” resection, bet-
ter if under intraoperative microscope to allow nerve branches identification,
should be recommended due to the rare but possible malignant degeneration to
a fibrosarcoma. The rare variant of “ancient schwannoma” was reported just in
the 28% of the cases and so we can assume, at the best of the actual evidence,
that the paraspinal intramuscular schwannoma does not present special cluster
of histological differentiation. About the postoperative management, the patients
affected by a paraspinal intramuscular schwannoma show good and fast recov-
ery after surgery. Special care could be paid to avoid new or worsening pain after
excision, including a postoperative neuropathic pain. Our experience with a pe-
rineural continuous instillation of local anesthetic resulted in effective and satis-

fying management, but no data is available to consider it as a standard of care.

5. Conclusion

The management of the presented clinical case reflected the standards currently
found in the literature. Careful analysis of the MRI images should be performed
in order to identify one or more of the typical signs of a paraspinal intramuscu-
lar schwannoma. A complete resection should be preferred to a “stand alone”
biopsy or debulking surgery. The patients affected by these lesions have shown

good recovery after surgery and no further complications.
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