
Traumatic neuromas are rare benign lesions that de-
velop in the proximal end of injured nerves, and reflect
repair of the distal segment (1). The most common loca-
tion of traumatic neuromas is the lower extremities, fol-
lowed by the head and neck. Traumatic neuromas aris-
ing in post-operative scars after cancer surgery can mim-
ic recurrent lymph nodes or local tumor recurrence.
Traumatic neuromas occurring in the chest wall after
modified radical mastectomy (MRM) are very rare. We
present a case of a traumatic neuroma identified inci-
dentally on follow-up ultrasound (US) examination after
breast cancer surgery. 

Case Report

A 47-year-old female who underwent a right MRM at
the age of 33 years was referred to our hospital for eval-
uation of newly developed nodules detected on follow-
up US. At that time of diagnosis, the breast cancer stage
was T2N0M0 and she underwent a MRM followed by
adjuvant chemotherapy for 1 year. At the time of the
present admission, the patient was asymptomatic and
the physical examination was normal. 

The US examination showed an oval, circumscribed,
hypoechoic nodule at the 9 o’clock position in the right
chest wall with a maximum diameter of 0.8 × 1.0 cm
(Fig. 1). A partially microlobulated margin in the lateral
and inferior margin of the nodule was noted during the
thorough examination (arrows in Figs. 1A and 1B). A
color Doppler image showed no increased blood flow
within the mass. Because of the patient’s history and
findings on US, the lesion was suspicious for tumor re-
currence. However, a subsequent positron emission to-
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Traumatic neuromas are rare benign lesions that develop from non-neoplastic prolif-
eration of axons, schwann cells, and fibroblasts at the proximal end of transected or in-
jured nerves as a result of trauma or surgery. We present the case of a traumatic neuro-
ma in a 47-year-old female who was treated with a right modified radical mastectomy
for breast cancer 14 years ago. Ultrasound examination revealed an oval-shaped hy-
poechoic nodule at the 9-o’clock position in the right chest wall. Color Doppler imag-
ing showed no increased blood flow and a positron emission tomography-computed
tomography examination revealed no fluorodeoxyglucose uptake in this nodule. The
typical histologic findings were present.
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mography (PET)-computed tomography (CT) evaluation
revealed no fluorodeoxyglucose (FDG) uptake in the
nodule (arrow in Fig. 2). For pathologic confirmation, a
surgical excision was performed. 

Gross pathologic examination revealed a well-defined,
white-gray nodule. Microscopically, the nodule was
composed of disordered and irregularly proliferating
nerve fascicles surrounded by fibro-adipose tissues (Fig.
3). The final histologic diagnosis was a traumatic neuro-
ma.

Discussion 

Traumatic neuromas are rare, benign lesions that de-
velop from a non-neoplastic proliferation of axons,
schwann cells, and fibroblasts at the proximal end of
transected or injured nerves as a result of trauma or
surgery (2). Rene et al. (1) suggested a pathophysiologic
hypothesis of traumatic neuromas from a neural point
of view. Accordingly, a neuroma is thought to be an at-
tempt to find a distal segment and complete nerve repair
when the distal stump is lost. Nerve proliferation contin-
ues from the proximal stump, producing a disorganized
tangle of cells composed of neural fibers and connective
tissue that extends into surrounding soft tissues (1).

The most common location of traumatic neuromas is
the lower extremity after amputation, followed by the
head and neck (2). Traumatic neuromas occurring in
mastectomy scars are very rare and only three studies
have been published (3-5).

During MRM nerves running around the breast (long
thoracic, thoracodorsal, lateral pectoral, medial pectoral,
and branches of the intercostals nerves) are susceptible
to the transected injury (6). Anatomically, the lateral and
medial pectoral nerves, and the anterior and lateral cuta-
neous branches from the 4th through 6th intercostal
nerves are closely located to the pectoralis major muscle
with branches passing through the pectoralis major
muscle (Fig. 4). The lateral pectoral nerve originates
from the C5-6 root and courses inferolaterally through
the clavipectoral fascia supplying the lower one-third of
the pectoralis major muscle (7). Injury to the lateral pec-
toral nerve can produce variable post-operative muscle
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Fig. 1. Ultrasound examination. 
A. Longitudinal sonogram of the 9 o’ clock position of the right chest wall shows an oval-shaped, hypoechoic mass with a circum-
scribed and partially microlobulated margin (arrow).
B. Transverse sonogram also reveals a partially microlobulated margin (arrow). This nodule is located within the pectoralis muscle
layer. 

Fig. 2. Axial scan of PET-CT reveals no focal uptake area in the
outer portion of the right chest wall (arrow). We can see mild
atrophic changes of the outer portion of the right pectoralis
major compared with the left side.



atrophy and change in the cosmetic contour of pectoral
region of the chest. Furthermore, because of its anatom-
ic course and variation, the nerve may be compromised
during division of the pectoralis muscle and during re-
section of the central and anterior lymph nodes during a
MRM (8).

In our case the traumatic neuroma was located in the
outer portion of the right chest wall and the deep por-
tion of the pectoralis major muscle. On FDG PET-CT,
we noted mild atrophic changes of the lower outer por-
tion of the right pectoralis major muscle compared with
the left side, suggesting the possibility of injury to the
lateral pectoral nerve.

The rate of local recurrence at the chest wall following
mastectomy ranges between 5% and 27%, and approxi-
mately 80% of local recurrences occur within the first 5
years (9). In our case, a traumatic neuroma developed
14 years after a MRM. Wang et al. (5) reported that trau-
matic neuromas developed > 5 years after mastectomy
in 3 of 6 patients.

Although some studies have reported post-operative
breast pain associated with traumatic neuromas (6),
most cases present as palpable masses without pain.
Our patient had no pain and no palpable masses, and
the lesion was found incidentally on a follow-up US. 

The most common sonographic finding of traumatic
neuromas is a well-defined hypoechoic mass.
Hyperechoic nerve bundles may be visible running into
the mass. Rarely, traumatic neuromas can have irregu-
lar or poorly defined margins (10). Wang et al. (5) de-
scribed traumatic neuromas after mastectomy in eight

lesions of six breast cancer patients. Six of the eight le-
sions had circumscribed margin and two lesions had
poorly defined margin. In our case, the nodule had a
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Fig. 3. Microscopic findings. 
A. Microscopic specimen of the breast lesions shows disordered and irregularly proliferating nerve fascicles (arrows) surrounded
by fibro-adipose tissues (hematoxylin eosin stain, original magnification ×100).
B. At higher magnification, some hyperplastic nerve bundles are composed of axons, schwann cells, and fibroblasts (original mag-
nification ×400).

Fig. 4. Schematic drawing showing anatomic location of
nerves around the pectoralis muscle.
Lateral and medial pectoral nerves, and lateral and anterior cu-
taneous branches from intercostal nerves are closely located
with the pectoralis major muscle. Lateral pectoral nerve (ar-
row) originates from the C5-6 roots, moves inferolaterally
through the clavipectoral fascia, and supplies inferior and lat-
eral portion of the pectoralis major. Medial pectoral nerve
(large arrow) originates from C8-T1 and mainly enters the
deep surface of the pectoralis minor muscle. Lateral (open ar-
row) and anterior (arrow head) cutaneous branches of the in-
tercostal nerve run on the pectoralis major muscle and supply
the skin and mammary tissue. 



nearly circumscribed margin; however, even with a
thorough examination we only deteected a partially mi-
crolobulated margin to the nodule. 

In the present case the lesion was found in the deep
portion of the pectoralis muscle layer and this may be
helpful for the differential diagnosis because most recur-
rent lesions in the mastectomy bed after MRM occur in
the subcutaneous fat layer. However, chest wall inva-
sion may also occur in recurrent breast cancer by direct
local extension of the tumor through the pectoral fascia
and into the pectoral muscles or by indirect extension
via the interpectoral nodes.   

In conclusion, it is very difficult to diagnose traumatic
neuromas in breast cancer patients after MRMs because
there are is overlap in the US findings between recur-
rences and traumatic neuromas. However, if a color
Doppler image shows no increased blood flow, FDG
PET-CT shows no significant uptake, and the time inter-
val between surgery and the development of new lesion
is more than 5 years, one should include traumatic neu-
romas in the differential diagnosis. 
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유방암 환자에서 변형근치유방절제술 후 발생한

외상신경종: 증례 보고1
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3아주 학교병원 병리과

김은 ∙강두경∙김태희∙김구상2∙임현이3

외상신경종은 외상이나 수술 후 손상된 신경의 근위부에서 신경축삭, 슈반세포 및 섬유모세포가 비종양성 증식을

하는 것으로 매우 드문 양성 질환이다. 저자들은 유방암으로 14년 전에 변형근치유방절제술을 시행한 47세 환자의

흉벽에서 발생한 외상신경종을 보고하고자 한다.


