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ABSTRACT

Numerous conditions arise from the surface of bones, including both neoplastic and
non-neoplastic lesions. Schwannoma had been reported to be one of those condi-
tions originating from the bone surface with variable proposed theories on its origin.
We present a unique case of juxtacortical schwannoma originating from the humerus
in a 40-years-old female with a clinical presentation of painful swelling for two years.
The Radiograph showed a cortically-based lytic lesion in the lateral distal humeral
metaphysis with cortical scalloping. Magnetic resonance imaging showed the same
juxtacortical lesion with an extraosseous soft tissue component. It demonstrates
intermediate T1 and high T2 signal intensity with intense enhancement. Ultrasound-
guided biopsy was performed, and histopathology findings showed a benign periph-
eral nerve sheath tumour consistent with schwannoma. The patient underwent com-
plete resection with no complications or documented recurrence till the latest follow-
up. In conclusion, we present a case of a pathology-proved juxtacortical schwannoma
in a patient who has been experiencing vague painful swelling for a prolonged period
of time and we review and summarize the previously reported cases.
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1. INTRODUCTION

Schwannomas are encapsulated slow growing benign tumours originating from the neural
crest cells of the peripheral nerve sheath called Schwann cells [1, 2]. The main function of
these cells is to produce the myelin sheaths surrounding peripheral nerves [1]. Schwan-
nomas are rare and usually involve the soft tissues of the head and neck [3]. However,
occasionally it may arise from the bone either within the medullary cavity of the bone,
known as intraosseous schwannoma most commonly arising from the mandibular nerve
or in extremely rare cases, orignitate from the surface of the bone or from the parosteal
tissues, also known as subperiosteal or juxtacortical schwannoma [1, 4, 5]. To our knowl-
edge, only 7 case reports and 1 case series are present in the literature describing bone
surface schwannomas. We present a case of juxtacortical schwannoma originating from
the posterior surface of the humerus, discuss the suggested theories on the origin of bone

surface schwannomas and summarize prior case reports.

2. CASE PRESENTATION

A 40 years old female patient, otherwise healthy, was referred to the sarcoma clinic for
further evaluation and management of a painful swelling at the left elbow for two years.
There was no history of trauma reported before. Clinical examinations showed elbow
swelling laterally, tender on palpation, normal range of motion of the elbow and intact
neurovascular examination. There were no other similar lesions, and no café-au lait spots
or cutaneous neurofibromas. Elbow radiograph showed a cortically based lytic lesion

located in the lateral distal humeral metaphysis with cortical scalloping (Figure 1).

Figure 1 A-Frontal and B-lateral elbow radiographs showing: cortical based lytic lesionin distal humeral
metaphysis associated with and cortical scalloping.
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MRI showed an oblong juxtacortical lesion along the posterolateral cortex of the distal
humeral metaphysis causing cortical scalloping with an extraosseous soft tissue com-
ponent resulting in thinning and elevation of the periosteum. The mass demonstrates
homogenous intermediate T1 signal intensity and high signal intensity on T2 weighted
images with intense enhancement in the post contrast sequences (Figure 2). There were

no calcifications, no cystic changes or blooming artifact.

LEFT DISTAL HUMERUS

Figure 2 Axial A. T1 Fat sat, B. T2 Fat sat, C. T1 Fat sat post contrast, D. T1 non-Fat sat and E. Sagittal
T2 Fat sat MRI images showing: oblong juxtacortical lesion along the posterolateral cortex of the distal
humeral metaphysis causing cortical scalloping with an extraosseous soft tissue component resulting in
thinning and elevation of the adjacent periosteum. The lesion demonstrates homogenous intermediate T'1
and high T2 signal intensity within tense enhancement in the post contrast images.

Since a majority of the mass was within the soft tissues and palpable by examination, ultra-
sound guided biopsy was done (Figure 3). Histopathology results showed benign periph-
eral nerve sheath tumour, consistent with schwannoma. No necrosis or increased mitoses
were seen (Figure 4 A-C). Immunohistochemistry staining demonstrated diffusely strong
positive S100 staining (Figure 4 D). Eventually, the patient underwent marginal resection.
During surgery the mass was attached to the surface of the bone and was following the
course posterior cutanous nerve which was the most likely site of origin. The tumor was
excised entirely and the nerve was intact. There were no immediate or delayed complica-

tions. There is no documented recurrence till the latest follow-up.
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LEFT DISTAL HUMERUS

Figure 3 Image from ultrasound-guided biopsy shows the coaxial biopsy needle within a well-defined
lobulated hypoechoic lesion next to area of irrgular bone cortex.

3. DISCUSSION

Surface bone lesions are a category of tumors with extramedullary origin regardless of their
exact anatomical relation to the periosteum [6]. This may include tissues from the inner
surface of the cortex to those external to the periosteum [7]. Many neoplastic and non-
neoplastic conditions can originate from the surface of the bone, some of these lesions have
a characteristic imaging appearance. In contrast, many other conditions show non-specific

findings, which can result in a diagnostic challenge [6, 7].

Schwannoma is typically a benign encapsulated lesion that can arise from any periph-
eral nerve, including those nerves supplying the periosteum; therefore, it may be a poten-

tial differential consideration of juxtacortical lesions [8].

Several proposed theories exist in the literature on the origin of bone surface schwan-
nomas. The first theory proposes these tumours develop from traversing nerves across the
osseous canal or the nerves accompanying the nutrient vessels supplying the periosteum.
The second theory is that it primarily arise in the surrounding soft tissues, causing sec-
ondary erosions and extending to the bone surface appearing as juxtacortical lesions [9-
11]. The latter theory is supported by the findings in our case as the mass most likely
originated from the posterior cutaneous nerve. Nonetheless, it remains difficult to explain

why bone surface schwannomas are so rare, as the periosteum has numerous nerve supply.
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Figure 4 A-C. H&E stain shows spindle cell neoplasm composed of biphasic areas with hypercellular and
myxoid hypocellular areas with prominent nuclear palisading around fibrillary processes (Verocay bodies).
No necrosis or increased mitoses. D- S100 immunostain is diffusely and strongly positive.

The first case of juxtacortical schwannoma was reported in 1993 by Andrew S.M. et al.
in a 52 years old male who presented with enlarging thigh swelling. The patient was diag-
nosed with malignant juxtacortical schwannoma and treated by amputation [5]. After-
wards, there were six more case reports of juxtacortical schwannoma and only one case
series (Table 1). Painful swelling was the most common clinical presentation, includ-
ing the present case [5, 12-15]. On the other hand, age was quite variable amongst the
reported cases since there are cases reported in the age group ranging between 18-66 years.
The femur was involved in 5 cases [4, 5, 12, 16, 17], while the tibia was involved in three
cases [12, 15]. Other involved sites included the pelvis [13], ulna [14] and humerus in the

present case.

Imaging is an essential diagnostic tool for evaluating patients with suspected juxtacor-
tical lesions. The majority of these reported cases were manifested in radiographs as corti-
cally based lytic lesions [13-16]; two cases showed soft tissue swelling with periosteal reac-
tion on radiographs [5, 17]. However, there was the exception of the three cases described

by Patro BP et al. in their case series having completely normal radiographs despite the long
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standing symptoms [12]. On MRI, the tumour appeared as juxtacortical bone lesion with
isointense/low signal intensity on T1 weighted images and hyperintense signal intensity
on T2 weighted images with two described enhancement patterns, including: homoge-

nous enhancement [16] and target pattern enhancement [4].

All reported cases of juxtacortical schwannomas, including ours, were treated with
complete surgical excision and had favourable outcomes. However, there remains a lack

in the data about the recurrence rate.

4. CONCLUSION

A correct pre-operative diagnosis of juxtacortical lesions can be difficult. Schwannomas
can be included as a potenial differential diagnosis for surface lesions of the bone associ-
ated with unexplained vague pain and long standing swelling. In our case, the lesion was
located with proper clinical examination and radiological imaging, although the definitive
diagnosis was made only after biopsy and histolopathology examination. Such lesions in a
subperiosteal location should be excised entirely to minimize the possibilty of recurrence

or malignant transformation.

Table 1 Summary and comparison of case reports of subperiosteal schwannoma.

Author Age Location Clinical Radiograph MRI
presentation
Andrew SM et al. 5] 52  Femur Painful Soft tissue -
swelling swelling
with
periosteal
reaction.

34  Femur Pain
30 Tibia Painful

swelling
45  Tibia Painful
swelling
Al-Lhedan et al. [16] 18 Femur  Swelling Cortically Cortically based mass with

based lytic exophytic T1 hypointense,
lesion. T2 hyperintense soft tis-
sue mass with homogenous

enhancement.

Continued on next page
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Table 1 continued

Verma et al. [4]

Julfiqar et al. [17]

Lakothia D et al. [13]

Vivek et al. [14]

Moussa M K et al. [15]

Present Case

38

23

28

40

Femur

Femur

Pelvis

Ulna

Tibia

Humerus

Pain

Swelling

Painful

swelling

Painful

swelling

Painful

swelling

Painful

swelling

Cortical

scalloping.

Soft tissue
swelling
with
periosteal
reaction.
Cortically
based lytic
lesion.
Cortically
based lytic
lesion.
Cortically
based lytic
lesion.
Cortically
based lytic
lesion with
periosteal
reac-

tion and
cortical

scalloping.

Two soft tissue masses,
T1 isointense and hyper-
intense on fluid sensitive
sequence  with  target
pattern of enhancement
associated with cortical
erosions.

Lobulated  juxtacortical
heterogeneous mass with

periosteal elevation.

Two cystic lesions, T1

isointense T2 hyperintense.

Juxtacortical cystic lesion.

Juxtacortical lesion, isoin-
tense on T1 and hyperin-
tense on T2.

Juxtacortical lesion caus-
ing cortical scalloping
with  extraosseous  soft
tissue component. It
demonstrates T1 isoin-
tense signal intensity and
high signal intensity on
T2 with homogenous

enhancement.
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