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Abstract

Amyloidosis is a disorder caused by extracellular tissue deposition of insoluble fibrils. Amy-
loidosis can be divided into systemic or localized disease. Primary systemic amyloidosis is a
multisystem disease caused by the deposition of amyloid in various tissues. Localized amyloi-
dosis has different characteristics than those of systemic amyloidosis. In this paper, we present
the case of a middle-aged woman who presented with worsening ulnar nerve palsy. Electro-
physiological examination and MRl indicated a tumor surrounding the ulnar nerve in the fore-
arm. However, the operative findings revealed that ulnar nerve fascicles were replaced with a
yellow tissue, which was diagnosed as amyloid light-chain A amyloidosis, based on histopath-
ological examination. Systemic amyloidosis was ruled out after the screening examinations.
This paper is the first report of the ulnar nerve as the sole site of localized immunoglobulin
light-chain amyloidosis manifestation.

© 2021 The Author(s).
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Introduction

Amyloidosis is characterized by extracellular fibrillar protein deposits that display Congo
red staining and pathognomonic birefringence under cross-polarized light related to the
B-sheet content [1].The 4 most common types of amyloids are immunoglobulin light chain
(AL), amyloid A (AA), transthyretin, and amyloid-beta peptide [2]. Immunoglobulin light-
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chain amyloidosis is characterized by a clonal population of bone marrow plasma cells that
produces a monoclonal light chain of k and A type as an intact molecule or as a fragment [3].

Amyloidosis can be systemic or localized. Primary systemic amyloidosis is a multisystem
disease caused by the deposition of amyloid in various tissues such as kidneys, cardiac,
peripheral nerves, and musculoskeletal tissues. Approximately 15% of patients develop
peripheral neuropathy, which may be the major manifestation or may be overshadowed by
other evidence of amyloidosis [4].

However, localized amyloidosis has a different character from that of systemic amyloi-
dosis. Localized amyloidosis has never been known to progress systemically. Localized
amyloidosis commonly occurs in the upper airway (e.g., nasopharynx and tongue); orbits;
urinary tract, including the urinary bladder; and musculoskeletal tissues (e.g., skin and nails)
[5]. We present the first report of localized amyloid neuropathy of the ulnar nerve in which
the nerve fascicles were replaced by amyloid deposits and for which transplantation was
performed.

Case Report/Case Presentation

A 54-year-old female patient presented to our clinic with complaints of occasional pain,
numbness, and paralysis of her right hand. She began to notice weakness of her left hand that
had begun 2 years earlier. She had no history of trauma and no family history of amyloid
neuropathy. She had a history of ovarian tumor 25 years ago and thyroid tumor 5 years ago,
both of which healed after surgical resection.

Physical examination revealed a mass 5 x 3 cm in the ulnar side of her left proximal
forearm shown in Figure 1. The lesion was firm, nonpulsatile, and tender on palpitation. She
had numbness on the ulnar side of her left hand and fingers. The 2-point discrimination test
revealed that 15 mm at the lateral side of the ring finger 10 mm at the little finger. She had
muscle weakness with abduction and adduction of the ring finger and the little finger, but no
deficit in the range of motion in the elbow. The electrophysiological study revealed a signif-
icant decrease in the motor nerve conduction velocity of the ulnar nerve from distal to the
mass to proximal to the mass. MRI revealed that the ulnar nerve was swollen longitudinally,
had a spindle shape, and measured 3.0 x 2.7 cm in the axial plane and 7.2 cm longitudinally
shown in Figure 2. The swollen lesion had a relatively homogeneous isosignal intensity on
T1-weighted images and had relative heterogeneous enhancement after the intravenous
administration of gadolinium (Gd)-based contrast agent with the findings of flow void. Based
onthese findings, the differential diagnosesincluded a vascular malformation that surrounded
and compressed the ulnar nerve. Excisional biopsy was not performed because of the risk of

Fig. 1. The macroscopic view of the right
forearm shows swelling in the medial proxi-
mal forearm on the marked area with black
dots (arrow).
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Fig. 2. MRI of the right forearm shows (@) the ulnar nerve is swollen with a low-signal intensity on T1-weight-
ed images and (b) heterogeneously high-signal intensity on Gd-enhanced T1-weighted images in the sagittal
view. The axial view shows flow voids (arrow) (c). Gd, gadolinium.

Fig. 3. The macroscopic view of the ulnar nerve. The right side is the proximal part. a The central partis swol-
len and the nerve fascicles are spread with slight hemorrhaging. b The nerve fascicles are degenerated and
replaced with a yellow tissue. ¢ The resected tissue.

hemorrhage and iatrogenic nerve injury. The lesion was instead surgically explored with a
longitudinal incision shown in Figure 3a. The operative findings showed no vascular malfor-
mation; however, the ulnar nerve fascicles were swollen and degenerated. The affected lesion
had changed into a yellow tissue shown in Figure 3b. After the yellow tissue was carefully
removed microscopically, approximately 7 cm defects remained between intact nerve
fascicles. The resected tissue was hard and had a stick-like shape shown in Figure 3c.
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The histopathological examination showed degenerated connective tissue with diffuse
eosinophilic deposition, which included calcification, ossification, and chondroid tissue
shown in Figure 4a and b. No intact nerve tissue remained. The deposit was positive for Congo
red stain and appeared apple-green under polarized light, which suggested the diagnosis of
amyloid neuropathy shown in Figure 4c.

Immunohistochemical staining showed that the deposit was immunopositive for light-
chain A antibody shown in Figure 4d. The deposit was immunonegative for amyloid A, trans-
thyretin, and light-chain k. Therefore, the pathological diagnosis was AL amyloidosis.

To determine the association with systemic involvement, we conducted screening exam-
inations. Bone marrow aspiration, cerebrospinal fluid examination, echocardiography, elec-
tromyography of the legs, chest computed tomography, and MRI of the brain and legs showed
negative results. Physical examination revealed no sign of macroglossia or purpura on the
skin. Autonomic dysfunction, including orthostatic hypotension, was not present. The only
positive results were from the blood test, which showed high serum levels of amyloid protein
A (159.2 pg/mL [<8.0]).

Two months postoperatively, the patient underwent nerve transplantation for recon-
struction of the ulnar nerve. The sural nerve was sacrificed from the left lower leg and
transplanted to the defect of the ulnar nerve. One year postoperatively after the nerve

Fig. 4. Histological examination. H&E staining shows that the tissue includes degenerated tissue such and
bone, chondroid tissue, and hair with no remaining intact nerve fibers. The overview image (the bar = 2,000
pm) (@) and the close-up image (the bar = 100 pm) (b). ¢ Congo red stain appears apple-green under polar-
ized light, which suggests the diagnosis of amyloid neuropathy (the bar = 2,000 pm). d Immunohistochemical
staining shows that the deposit is immunopositive for light-chain A antibody (the bar = 500 um). H&E, hema-
toxylin and eosin.
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transplantation, she had no apparent evidence of metastasis or local recurrence. There was
no recovery of numbness in the ring and little finger and the muscle weakness still had no
recovery.

Discussion/Conclusion

Amyloidosis localized to 1 tissue is not uncommon. However, the ulnar nerve as the sole
site of localized AL amyloidosis manifestation has never been reported in the literature.

Reports of localized AL amyloidosis of a peripheral nerve are extremely rare. AL amyloid
deposition can occur at virtually any site of the body, including the brain [5]. The most
common sites are eyelids, larynx, bronchi, skin, and urinary tract [6]. In a previous report, no
cases of localized amyloidosis among 35 French patients involved the peripheral nerve [1].
Cheng reported a case of amyloidosis of the radial nerve in which an intraneural mass was
bordered by stretched radial nerve fascicles [7]. The mass was excised via intracapsular
decompression. The patient’s motor function improved postoperatively. However, in our
patient, amyloid was dominant in the ulnar nerve fascicles, and few intact nerve fascicles
remained. Thus, local progression appears to have been advanced before the patient visited
our clinic.

To diagnose localized amyloidosis, ruling out the possibility of systemic amyloidosis is
essential [4, 8, 9]. The frequency of neuropathy in primary systemic amyloidosis is between
15 and 20% [9]. Therefore, to distinguish localized amyloidosis from systemic amyloidosis,
we conducted screening examinations, which revealed no signs of the involvement of the
heart, kidney, liver, and peripheral nerves - except for the affected ulnar nerve. Bone marrow
aspiration showed no evidence of multiple myeloma. Therefore, we diagnosed the patient as
having localized AL amyloidosis solely of the ulnar nerve.

She had a history of ovarian tumor and thyroid tumor although she had not been diag-
nosed as having amyloidosis when she was previously treated. Furthermore, the ovaries and
thyroid have not been included in cases of organ involvement in primary systemic amyloi-
dosis [9]. Thus, her history was not correlated with amyloidosis of the ulnar nerve.

Histopathological examination was important for diagnosing amyloidosis. The resected
tissue was soft and yellow and appeared to be fat-like rather than like nerve fascicles. Hema-
toxylin and eosin staining revealed only degenerated connective tissue, including a calcified
structure, which did not indicate amyloidosis. Congo red staining revealed the typical faint
apple-green birefringence under a polarized light source, which suggested amyloidosis. To
identify the type of amyloid, the tissue underwentimmunofluorescent staining, which showed
that the deposits were immunopositive for the light-chain A antibody. AL amyloidosis was
consequently diagnosed.

The long-term prognosis of localized amyloidosis is usually favorable, compared to
systemicamyloidosis, which is usually lethal. For systemic amyloidosis, administering chemo-
therapy to suppress plasma cell clonal expansion is suggested. However, for localized amyloi-
dosis, treatment is generally confined to local surgical intervention and resection [5]. In our
patient, the portion of the ulnar nerve affected by amyloid was resected. After the resection,
the nerve had along defect approximately 7 cm long. Therefore, we performed reconstruction
surgery by using the sural nerve for transplantation. One year postoperatively, the patient
had no apparent motor and sensory recovery. However, no sign of the aggravation of
symptoms occurred [8].

For our patient, diagnosing amyloidosis in the preoperative examinations was difficult.
Except for the affected ulnar nerve, no signs of abnormalities existed. The MRI revealed a
mass that involved the ulnar nerve. The mass was suspected of being a vascular malformation
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because the swollen lesion showed relative heterogeneous enhancement after the intra-
venous administration of a Gd-based contrast agent with the findings of flow void. If the mass
were a vascular malformation, and then a needle biopsy should not be performed because of
the risk of hemorrhage. Therefore, operative resection was the sole procedure to resolve the
ulnar nerve palsy. In the preoperative examinations, our MRI findings indicating heteroge-
neous signal changes in Gd-enhanced condition was important to suspect amyloidosis of the
nerve.

In this paper, we reported localized AL amyloidosis of the ulnar nerve, which has never
been reported. The affected nerve fascicles were replaced with amyloid deposition and
required nerve transplantation for treatment. The MRI findings of heterogeneous high-signal
changes can be a diagnostic sign for indicating amyloidosis of a nerve.
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