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Traumatic neuroma as a rare cause of intractable neuropathic
breast pain following cancer surgery: Management and review of
the literature
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Summary

Traumatic neuroma of the breast after cancer surgery is a very rare clinical entity with
only a few cases having been reported to date. We herein present a very rare case of
traumatic breast neuroma in a postmenopausal patient with a history of breast-conserving
surgery, who presented with a four-month history of intractable neuropathic breast pain.
Diagnostic evaluation and management are discussed along with a review of the literature.
Traumatic breast neuromas are very rare benign lesions that have been reported mainly after
mastectomy. Our literature review yielded only 35 cases of traumatic breast neuromas in
28 patients, reported so far. Although imaging features may be indicative of a benign lesion,
surgical excision is necessary to obtain a definitive diagnosis and to rule out a recurrent
breast cancer. Conservative treatment is feasible in properly selected cases with asymptomatic
neuromas after an accurate tissue sampling. The case presented herein underlines the
necessity to consider traumatic neuroma in the differential diagnosis in patients with a
history of breast surgery presenting with refractory neuropathic breast pain. A high index
of suspicion is required because the lesion may be too small and can be missed on imaging
investigations.
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1. Introduction

Traumatic neuroma (TN) is a nonneoplastic reactive
proliferation of the proximal end of a partially transected
or severed nerve as a result of trauma or surgery (/,2).
It is a disorganized tangled mass of axons, Schwann
cells and perineural fibroblasts that is formed as a result
of a failed attempt to reestablish axonal continuity
following disruption of neuronal axons (3). Although
TN is a well-established finding in patients who have
undergone amputation (4), it, however, may occur
in almost any anatomical site of the body and may
resemble a peripheral nerve sheath tumor on imaging (5).
Histologically, TN is characterized by a nonencapsulated,
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disordered proliferation of small nerve fascicles,
composed of axons, Schwann cells, endoneurial and
perineurial cells, embedded in dense fibrous stroma
(6,7). TN may produce severe refractory neuropathic
pain, functional impairment, and phycological distress
thus decreasing the quality of life (8,9). TN of the
breast following cancer surgery is a very rare clinical
entity with only a few cases reported in the literature
so far. We herein present a very rare case of traumatic
breast neuroma in a postmenopausal patient with a
history of breast-conserving cancer surgery followed by
radiotherapy, who presented with a four-month history
of severe neuropathic refractory breast pain. Diagnostic
evaluation and management are discussed along with a
review of the literature.

2. Case Report

A 65-year old woman presented with a four-month
history of left breast pain. She stated that the pain was
severe and constant, with paroxysms of burning and
electrical shock-like sensations, was exacerbated with
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Figure 1. Specimen radiography showing clustered
microcalcifications (arrow), along with a small area of
architectural distortion (star).

pressure and was refractory to analgesics.

Her medical history was significant for a breast-
conserving surgery, due to a ductal carcinoma in situ
(DCIS) two years ago, followed by adjuvant radiation
therapy and hormonal treatment with tamoxifen.

Clinical examination revealed severe left breast
tenderness that was exacerbating with pressure
over the area of the surgical scar. The mammogram
revealed clustered microcalcifications in the area of
the previously resected DCIS, along with a small
area of architectural distortion. Ultrasonography was
unremarkable.

In order to exclude the possibility of a recurrent
DCIS a complete surgical excision of the mammographic
lesions after wire localization was performed. Specimen
radiography confirmed that the mammographic lesions
were entirely removed (Figure 1). Immediately after
surgery, the patient experienced complete pain relief.

The histopathological findings were consistent
with fat necrosis and confluent microcalcifications.
In addition, a small eosinophilic tumor measuring
0.2 cm was detected in the area of the architectural
distortion. The tumor consisted of haphazardly arranged,
eosinophilic cells with oval to spindle nuclei, without
atypia, necrosis or mitosis. The periphery of the nodule
was composed of perineural cells, while the inside
consisted of proliferated Schwann cells (Figure 2). No
evidence of malignancy was noted. The histological
findings, in correlation with the clinical history and
the complete relief of the breast pain immediately after
surgery, indicated the diagnosis of traumatic breast
neuroma.

The patient is completely asymptomatic, without

Figure 2. Histopathological findings of traumatic breast
neuroma. (A) The tumor consists of haphazardly arranged,
eosinophilic cells with oval to spindle nuclei, without atypia,
necrosis or mitosis. (Hematoxylin and Eosin x400); (B)
Tangles of small and medium, well circumscribed nerve fiber
bundles, that do not invade the surrounding fibroadiposal
tissue.(Hematoxylin and Eosin x100); (C) High power
photomicrograph, of eosinophilic cells, with bubbly cytoplasm,
bland, oval to spindle nuclei, without significant atypia. The
periphery of the nodule is composed of perineural cells, while
the inside consists of proliferated Swann cells. (Hematoxylin
and Eosin x400).

any suspicious mammographic findings four years after
surgery.

3. Discussion

TN is not a true tumor but a reactive proliferation of
nerve tissue of the proximal end of a severed nerve in
an unsuccessful attempt to reestablish axonal continuity
(7). TNs are divided into two major categories: spindle
neuromas that are focal swellings caused by chronic
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irritation to an injured but non severed nerve and
terminal neuromas that have a bulbous-end morphology
as a result of a partial disruption or total transection of
the nerve as a result of surgery (5,7,10).

The exact pathogenesis of TN has not been
clearly defined. Foltan et al. (11), suggested that the
development of a TN may be divided into five phases
and caused by simultaneous regeneration of nerve fibers
and excessive fibrous tissue proliferation which results
in contraction of nerve fibers within the scar tissue and
the establishment of a chronic defensive proliferation
process involving nerve fibers and scar fibrous tissue.

TN may develop 1-12 months after transection or
injury secondary to a variety of surgical procedures such
as radical neck dissections, abdominal surgery, limb
amputations, orthognathic surgery, parotidectomy and
tooth extractions (//). TN most commonly occurs in
the lower extremities followed by head and neck, radial
nerve and brachial plexus (7). In an early study by Tapas
et al. (12), involving 67 cancer patients with TN the
most frequently reported sites were radically dissected
necks followed by upper and lower extremities.

TN typically presents as a firm, slowly growing
painful or tender nodule not larger than 2 cm (3,11).
Pain may be evoked by palpation or tapping over the
lesion (Tinel sign) and may be associated with burning,
stabbing or gnawing sensations (7,9).

Postoperative breast pain is a frequent issue
reported in up to 60% of patients undergoing breast
surgery (/3-15) and may interfere with sexual activity,
exercise, social activity and employment (/3). Severe
postoperative pain persists for 1 month and for 6-12
months in 25% and 10% of the breast surgery patients
respectively (/4).

Chronic post mastectomy pain is a chronic pain
affecting the anterior chest wall, axilla and the upper
half of the arm that begins after mastectomy or
quadrantectomy and persists for more than three months
after surgery (/6). Although its exact pathogenesis is
unclear, it is however believed, that an injury of the
intercostobrachial nerve is the most common cause.
The most common distribution of pain is the axilla and
the arm (20-60%) followed by pain in the surgical scar
(23-49%) (16). Pain can be experienced as a burning
sensation or tenderness with paroxysms of lancinating
shock-like pain, is exacerbated by pressure or movement
and may be associated with discomfort or paresthesia
(16). Neuromas trapped in the scar tissue may cause
chronic neuropathic pain (15).

Jung et al. (8), classified chronic neuropathic pain
following breast surgery into four categories: I phantom
breast pain, Il intercostobrachial neuralgia as a result
of injury to the intercostobrachial nerve, associated
with sensory changes in the distribution of the
intercostobrachial nerve, III neuroma pain in the region
of scar of the breast that is provoked or exacerbated by
percussion, and IV other nerve injury pain secondary

to injury to medial or lateral pectoral, long thoracic or
thoracodorsal nerves. Neuroma pain has been more
frequently encountered following lumpectomy plus
radiotherapy than mastectomy (8).

In a retrospective review of 57 patients with
postsurgical chronic breast pain Ducic et al. (13),
described five zones of nerve injury. The lateral zone
was the most commonly injured area (79%) followed
by inferior (10.5%), medial (5%), central (3.5%) and
superior (2%) zones.

Traumatic neuroma of the breast (TBN) following
cancer surgery is a very rare clinical entity (/8,21).
The first case was reported in 2000 (/7). Our literature
review yielded only 35 TBNs in 28 patients reported so
far (1,2,4,6,10,14-24) (Table 1).

In a retrospective review Al Sharif et al. (6), reported
a 0.09% incidence of TBN among 9,293 ultrasound-
guided breast biopsies performed over a 10 year period.
TBN can occur either after mastectomy or lumpectomy
(8) and may develop 2-22 years after surgery (6).

Clinically TBN may present as a palpable mass
or may be identified incidentally (7,6,10). It is most
commonly encountered in the upper outer quadrant of
the breast (6,70). Although in some cases the mass is
painless (/8,21), however, persistent chronic pain has
been reported (/9,24). In all six cases presented by Sung
et al. (10), the TBN was located within the pectoralis
major muscle near the mastectomy scar. TBN may be
occult on mammogram (6, 18).

On ultrasonography, TBN may appear as a
homogenous well circumscribed hypoechoic mass with
no internal vascular flow on color Doppler imaging
(6,18,20,21). In some cases, however, TBN may appear
as an irregularly shaped mass with indistinct margins
and nonparallel orientation (/0,23). A tail sign on
ultrasonography has been reported in 50% of the cases
reported by Al Sharif et al. (6). In the same study, 40%
of the cases were occult on MRI evaluation. The most
common MRI finding in the remaining cases was an
isointense foci on T1 weighted images with a benign
type I enhancement curve (2). On positron emission
tomography (PET) computed tomography (CT) scan
no fluorodeoxyglucose (FDG) focal uptake of TBN has
been reported (10,20).

TBN should always be distinguished from recurrent
breast cancer (2/,23). Clinically, the location of TBN
in the pectoral muscle layer may be helpful in the
differential diagnosis, since a recurrent breast cancer
is most commonly detected in the subcutaneous fat
layer of the chest wall (/0,20). The definitive diagnosis
of TBN is, however, obtained by histopathological
evaluation (/,4,18,21,23).

Treatment approaches for TBN include conservative
management or surgery. The conservative approach,
which has been reported to be successful in 50% of the
cases, includes injection of a long-acting local anesthetic,
corticosteroids, anti-inflammatory and antidepressant
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medications, opioids, acupuncture, physical therapy and
electrical stimulation (2,6,7,9,16,18,24).

An image-guided percutaneous biopsy is the
standard of care for TBN (2,4,6,19). The procedure
may be associated with severe pain despite generous
local anesthesia (6). If a correct diagnosis is established,
there is no need for further treatment, unless the TBN
is painful (/8). Sonographic surveillance is, however,
indicated (2,6). Fine needle aspiration (FNA) cytology of
TBN may be inconclusive (2,4,17).

Surgical treatment should be considered in cases not
responding to conservative management presenting with
chronic neuropathic pain (9,78,24). Surgical treatment
includes resection of the neuroma, neurorrhaphy, and
implantation of the nerve stump into adjacent muscles
(6,9) and can result in complete pain relief (24), as in our
case.

Long-standing traumatic neuromas may undergo
osseous metaplasia (/9), or granular cell changes thus
constituting a granular cell traumatic neuroma (/7). The
latter should be differentiated from malignant tumors
such as apocrine carcinoma and alveolar soft part
sarcoma. Kos et al. (3), reported a malignant peripheral
nerve sheath tumor that arose within a long-standing
traumatic neuroma.

In our case, similarly to the cases reported in the
literature the neuroma was detected in the area of the
surgical scar. The lesion was diagnosed 20 months after
the primary surgery, while the reported cases have been
reported to occur 24 months to 22 years after surgery.
The size of the neuroma in our case was too small and
was not detected on ultrasonography but was only seen
as a small architectural distortion on mammography.
Another different aspect in our case was the fact that the
lesion was non palpable and provoked neuropathic breast
pain refractory to analgesics, while in the literature most
neuromas refer to palpable and painless nodules (/8,27).
In addition, a characteristic feature in our case was that
our patient experienced complete relief of the breast pain
immediately after surgery.

In conclusion, traumatic neuroma after breast cancer
surgery is a very rare clinical entity with only a few
cases reported in the literature so far. It should always
be considered as a potential diagnosis in patients with a
history of breast cancer surgery presenting with refractory
neuropathic breast pain. Although the imaging features
may be suggestive of a benign lesion, surgical excision is
necessary to obtain a definitive diagnosis and to exclude
a recurrent breast cancer. Conservative treatment is
feasible in properly selected cases with asymptomatic
neuromas after an accurate tissue sampling.
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