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same procedure to access the IMC SLN immediately 
following a mastectomy. In the more difficult case 
where there is not a mastectomy, the use of the 
vertical mastopexy incision can allow access to the rib 
cartilage and the IMC without creating a parasternal 
incision, which would cause an unsightly scar. For 
these reasons, a plastic surgeon performs SLNB of 
IMC nodes at our institution.
 This case demonstrates the safety and efficacy of 
IMC SLN node biopsy when done by the 
reconstructive plastic surgeon, and how knowledge of 
IMC nodal status can influence the course of 
treatment. In a multidisciplinary approach to the 
treatment of breast cancer, the plastic surgeon is 
responsible for reconstruction but can also be 
instrumental in determining staging and treatment. 
IMC SLN biopsy is an important technique in the 
evaluation of early breast cancer in select patients, 
and we believe that the plastic surgeon has the ideal 
skill set to perform it safely and effectively.

References

1. Estourgie SH, Tanis PJ, Nieweg OE, et al. Should the 
hunt for internal mammary chain sentinel nodes begin? 
An evaluation of 150 breast cancer patients. Ann Surg 
Oncol 2003;10:935-41.

2. Lacour J, Le MG, Hill C, et al. Is it useful to remove 
internal mammary nodes in operable breast cancer? Eur 
J Surg Oncol 1987;13:309-14.

3. Postma EL, van Wieringen S, Hobbelink MG, et al. 
Sentinel lymph node biopsy of the internal mammary 
chain in breast cancer. Breast Cancer Res Treat 
2012;134:735-41.

4. Heuts EM, van der Ent FW, Hulsewe KW, et al. Results 
of tailored treatment for breast cancer patients with 
internal mammary lymph node metastases. Breast 
2009;18:254-8.

5. Madsen E, Gobardhan P, Bongers V, et al. The impact on 
post-surgical treatment of sentinel lymph node biopsy 
of internal mammary lymph nodes in patients with 
breast cancer. Ann Surg Oncol 2007;14:1486-92.

 

Bilateral Thoracodorsal 
Neuromas: A Cause of 
Persistent Breast Pain after 
Bilateral Latissimus Dorsi 
Breast Reconstruction
Lin Zhu1,2, Niles J Batdorf2, Annie L Meares3,  
William R. Sukov3, Valerie Lemaine2

1Department Plastic Surgery, Peking Union Medical College 
Hospital, Beijing , China; 2Division of Plastic Surgery, Mayo 
Clinic, Rochester, MN; 3Department of Laboratory Medicine and 
Pathology, Mayo Clinic, Rochester, MN, USA

Correspondence: Valerie Lemaine
Division of Plastic Surgery, Mayo Clinic, Rochester, 200 First Street SW, 
Rochester, MN 55905, USA
Tel: +10-507-284-2736, Fax: +10-507-284-5994
E-mail: lemaine.valerie@mayo.edu

No potential conflict of interest relevant to this article was reported.

Received: 3 Apr 2015 • Revised: 4 Jun 2015 • Accepted: 5 Jun 2015 
pISSN: 2234-6163 • eISSN: 2234-6171 
http://dx.doi.org/10.5999/aps.2015.42.4.499 • Arch Plast Surg 2015;42:499-502

Copyright  2015 The Korean Society of Plastic and Reconstructive Surgeons
This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Data about persistent pain after breast cancer 
treatment (PPBCT) after cosmetic or reconstructive 
breast surgery is limited and focuses on subpectoral 
implant placement or intercostal nerve injury. We 
report one patient who presented with bilateral 
PPBCT and thoracodorsal neuroma after immediate 
breast reconstruction with the latissimus dorsi 
myocutaneous flap (LDMF) and subpectoral tissue 
expander (TEs). This case demonstrates that 
thoracodorsal neuroma can be a potential cause of 
post-reconstruction breast pain.
 A 65-year-old woman with a history of right breast 
cancer presented for evaluation of bilateral chronic 
breast pain following bilateral skin-sparing 
mastectomy, right axillary lymph node dissection, 
and bilateral immediate breast reconstruction with 
the LDMF and TEs 2 years prior. During the initial 
operation, the thoracodorsal nerves were not divided 
surgically and the tissue expanders were placed in the 
subpectoral and sub-latissimus dorsi plane. She had 
no chemotherapy or radiotherapy. Postoperatively, 
she developed significant chest wall pain. Five months 
later, the TEs were removed and exchanged for 
silicone breast implants. The pain persisted 
postoperatively and was attributed to bilateral Baker 
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grade 4 capsular contracture. Three months after 
implant exchange, she underwent a third surgery 
where bilateral thoracodorsal nerve main trunk 
transection, capsulotomy, implant exchange and 
breast fat grafting were performed. Unfortunately, 
pain relief only lasted 1.5 months. She was evaluated 
in a chronic pain clinic and had tried numerous 
conservative measures without success including 
bilateral intercostal nerve blocks, supportive bras, 

topical ketamine, and medications, including 
gabapentin, celecoxib, diazepam, acetaminophen, 
oxycodone, and lidocaine 5% patch.
 At her initial clinical evaluation with us, the patient 
described breast pain rated at 8/10 on visual analog 
scale, and spasms located over the anterior lower pole 
of her breasts which felt like a constricting belt 
around her chest. Physical examination revealed 
active LD muscle contraction and involuntary muscle 
spasms. This prompted us to offer surgical 
exploration.
 Intraoperatively, bilateral thoracodorsal nerve 
trunks were found intact, with a visible intraneural 
mass in both nerves (Fig. 1). The LD muscles were 
found in the lower pole of both breasts, and were 
attenuated. Because the patient desired to reduce her 
breast size in hope of alleviating pain, it was decided 
to excise the LD myocutaneous flaps by performing a 
proximal myotomy. A 3 cm segment of thoracodorsal 
nerve was sent to pathology from each side, and the 
proximal thoracodorsal nerve stumps were ligated 
with permanent suture. To minimize the risk of 
postoperative muscle spasms, the mastectomy defect 
was recreated, the pectoralis major was repositioned 
in anatomic position on the chest wall, and TEs were 
circumferentially wrapped with acellular dermal 
matrix (Fig. 2) and secured to the chest wall in the 
subcutaneous plane. 
 In the early postoperative course, pain was 
improved bilaterally. Three months later, the patient 
underwent bilateral removal of TEs and exchange for 
silicone breast implants. Six months postoperatively, 

A B

Fig. 1.  
Bilateral thoracodorsal neuroma: Bilateral thoracodorsal nerves were dissected and isolated. A visible area of enlargement of the proximal thoracodorsal 
nerve was noticed on both sides, corresponding to the neuroma. (A) Right side. (B) Left side. 

Fig. 2.  
Tissue expander (TEs) wrapped 
with acellular dermal matrix: 

to minimize the risk of 
postoperative muscle spasms, 

the mastectomy defect was 
recreated, the pectoralis major 
was repositioned in anatomic 

position on the chest wall, 
and TEs were circumferentially 
wrapped with acellular dermal 

matrix and secured to the 
chest wall in the subcutaneous 

plane. 
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she remained pain free. Histology of bilateral 
thoracodorsal nerves revealed dense fibrosis 
consistent with neuroma (Fig. 3).
 PPBCT is a common but poorly understood 
problem without a clear definition. PPBCT 
symptoms include altered skin sensations, burning or 
electric pains, pressure sensations, numbness, aching, 
and tightening in the breast and axilla.
 Development of PPBCT is complex and involves 
multiple preoperative, intraoperative, and 
postoperative elements [1]. Cosmetic and 
reconstructive breast surgery may be associated with 
persistent breast pain, but relevant research on this 
topic is rare and focuses on subpectoral implant 
placement or intercostal nerve injury [2]. Limited 
data show breast reconstruction with subpectoral 
implant does not confer increased prevalence of 
persistent pain [3], but capsule formation, 
compression of the lateral and medial pectoral nerves 
and intercostal nerve injury may cause chronic pain 
[2]. The lateral aspect of the breast is most susceptible 
to intercostal injury. Nearly 80% of intercostal 
neuromas were seen in this anatomic location [2]. 
 Our case confirmed the complex and 
heterogenous presentation of PPBCT. We 
hypothesize that thoracodorsal neuromas-in-
continuity were the initial etiology of pain. This 
would explain why the pain appeared shortly after the 
first reconstructive surgery. A neuroma-in-continuity 
is a neuroma that occurs within an intact nerve 
resulting from failure of the regenerating nerve 
growth cone to reach peripheral targets and resulting 

in a distal portion of the nerve that no longer 
functions properly [4]. The recurrent pain following 
the third surgery - where thoracodorsal nerve 
transection was performed - was most likely caused 
by the thoracodorsal neuroma and LD muscle 
reinnervation, which occurred either from 
incomplete nerve resection or spontaneous 
neurotization [5]. Mechanical injury during flap 
dissection or traction could be other possible causes. 
Meanwhile, capsular contracture, compression of the 
lateral and medial pectoral nerves under the pectoralis 
muscle are all additional potential additional causes 
of pain [2]. 
 Since its first introduction in 1896, use of the LD 
flap for breast reconstruction has remained popular, 
but whether and when to cut the thoracodorsal nerve 
is still controversial. Some authors believe that cutting 
or saving the nerve does not have an effect on the flap 
volume or muscle activity in the long run. Thus, both 
practices seem to be justified [3]. But this case offers 
new evidence why denervation of thoracodorsal 
nerve should be performed when harvesting the LD 
flap: keeping the nerve intact can increase the 
possibility of voluntary muscle spasm and chronic 
breast pain. Proximal nerve resection at the axillary 
apex, with a nerve transection of at least 1 cm, was 
suggested for a successful denervation [5]. 
 PPBCT has a significant negative effect on quality 
of life. Non-steroidal anti-inflammatory drugs, 
benzodiazepines and antidepressants are the most 
commonly used medications, none of which are very 
effective. If the pain is caused by the presence of a 
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Fig. 3.  
Histology of thoracodorsal nerve biopsies: The thoracodorsal nerve biopsies showing haphazardly arranged tangles of variably sized nerve twigs set in 
a fibrous stroma, characteristic findings of traumatic neuroma. (A) H&E, ×40. (B) H&E, ×100.



502

neuroma, surgical resection can result in complete 
pain relief. A heightened awareness of the diagnosis 
and management of neuroma is very important, since 
this is a treatable cause of pain. When having a 
consultation about chronic pain after LD breast 
reconstruction, surgeons should always keep in mind 
that this is a complex and heterogenous condition for 
both diagnosis and treatment. Thoracodorsal 
neuroma should be considered as a possible cause.
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Rice body is an uncommon condition first described 
in 1895 and associated with tuberculosis 
tenosynovitis [1]. Resembling rice, the lesion has 
been called rice body, melon seed, and millet seed, 
and is encountered as a manifestation of rheumatoid 
disorders or tuberculosis [1]. In areas where 
tuberculosis is endemic, rice body tenosynovitis is 
related to a typical manifestation of extra-pulmonary 

Fig. 1.  
A magnetic resonance imaging scan revealed a wrist mass 

centered on the flexor tendon group and the extensor carpi 
ulnaris tendon, a mass that connected with the wrist mass, 

and a finger mass around the flexor digitorum profundus 
and the superficialis and extensor digiti minimi tendons 

with rice body tenosynovitis.
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