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Summary 

The intercostobrachial nerve (ICBN) is commonly defined as a purely sensory nerve 

supplying the skin of the lateral chest wall, axilla, and medial arm. However, numerous 

branching patterns and distributions, including motor, have been reported. This report 

describes an uncommon variant of the right ICBN observed in both an 86-year-old white 

female cadaver and a 77-year-old white male cadaver. In both cases the ICBN presented with 

an additional muscular branch, termed the “medial pectoral branch”, piercing and therefore 

innervating the pectoralis major and minor muscles. Clinically, the ICBN is relevant during 

surgical access to the axilla and can result in sensory deficits (persistent pain/loss of sensory 

function) to this region following injury. However, damage to the variation observed in these 

cadavers may result in additional partial motor loss to pectoralis major and minor. 
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Introduction 

The intercostobrachial nerve (ICBN) generally originates from the second intercostal nerve 

(T2) as its non-dividing, lateral cutaneous branch. As the ICBN travels to the medial arm, it 

first pierces the intercostal muscles of the second intercostal space and the serratus anterior in 

the midaxillary line [1]. It then courses through the axilla where it most often joins the medial 

cutaneous nerve of the arm, to innervate the skin of the superior half of the posterior and 
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medial aspects of the arm [2]. It is along its axillary course that the nerve is most vulnerable 

to iatrogenic injury during surgical procedures, such as axillary lymph node resection or 

mastectomy [3–6]. During these procedures, surgeons most often choose to sacrifice the 

ICBN due to the technical difficulties involved in its dissection and preservation [7,8]. 

However, this is a controversial topic among the surgical community with some surgeons 

believing this sacrifice somewhat unnecessary [7–9]. In brachial plexus blocks specifically 

the lateral and medial infraclavicular approach, that targets the ICBN potentially provides the 

patients with better torniquet [10], however a success of only 77-87% has been reported with 

this procedure [11]. Regardless of the current methods employed by surgeons in this field, it 

is important to note possible variations in the course and distribution of the ICBN for those 

seeking to preserve or block it. It is also relevant for those cases where the implications of its 

possible aberrant motor or even sensory supply to the pectoralis muscles is not yet fully 

understood. Therefore, we present two cases in which the right medial pectoral branch of the 

ICBN was found to pierce and possibly provide innervation to the pectoralis major and minor 

muscles. 

 

Case Reports 

The variation was discovered during a routine prosection of the thoracic and axillary area in 

the Gross Anatomy Instructional Studio at Khalifa University, College of Medicine and 

Health Sciences, Abu Dhabi, during the spring term of 2021(Ethics clearance: H21-004). The 

variation was found in both an 86-year-old white female who had died from acute hypoxic 

respiratory failure, and a 77-year-old white male who had died from nutritional deficiency 

and senile degeneration of the brain. These cadavers were part of the body donation program 

of Science Care, Phoenix, Arizona, USA, and had been fixed with “Kelspecial 35 Arterial 

Fluid” solution (Kelco Supply Company, Item No 5122). No evidence of previous surgeries 

or pathologies pertaining to the thoracic and axillary regions were noted.  

 

While exposing the lateral thoracic wall and the contents of the axilla, the ICBN was 

observed to arise from the second intercostal space bilaterally. However, a large additional 

branch was noted to immediately arise from the right ICBN at the second intercostal space 

exit, which coursed towards and pierced the pectoralis minor (Figure 1 and 2). Despite taking 

great care in dissecting the contralateral (left) side, this variation was not observed on this 

side in either of the two cadavers. This additional branch has been previously described and 

named by Loukas et al. (2006) as the “medial pectoral branch” of the ICBN. For consistency 
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and clarity this uncommon nerve will be referred to as the medial pectoral branch, as termed 

by Loukas et al. (2006), throughout the rest of the paper, distinguishing its nomenclature 

from the lateral and medial pectoral nerves. 

 

 

Figure 1. Image of the right axilla of an 86-year-old female illustrating the variant branch of the 
intercostobrachial nerve (ICBN). a: Schematic orientation of the dissected area. b: Photograph 
demonstrating the exposed medial pectoral branch after reflection of the pectoralis minor. It originates 
in the second intercostal space (ICS2) from the ICBN, a branch of the second intercostal nerve, and 
pierces the pectoralis minor. c: Line diagram of (b), depicting the medial pectoral branch originating 
from the ICBN in the ICS2 and piercing the pectoralis minor. d: Photograph of the course of the 
medial pectoral branch after reflection of the pectoralis major. It pierces the pectoralis minor muscle 
and terminates in the pectoralis major. a.= artery; n.= nerve. 
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Figure 2. Image of the right axilla of a 77-year-old male illustrating the variant branch of the 
intercostobrachial nerve (ICBN). a: Schematic orientation of the dissected area. b: Photograph 
demonstrating the exposed medial pectoral branch after reflection of the pectoralis minor. It originates 
in the second intercostal space (ICS2) from the ICBN, a branch of the second intercostal nerve, and 
pierces the pectoralis minor. c: Line diagram of (b and d), depicting the medial pectoral branch 
originating from the ICBN in the ICS2 and piercing the pectoralis minor. d: Photograph of the course 
of the medial pectoral branch as it descends with the lateral thoracic artery, and then project towards 
the pectoralis minor muscle. a.= artery; n.= nerve; v.=vein. 

 

The medial pectoral branch pierced the pectoralis minor and continued its course to the 

abdominal head of the pectoralis major muscle, where it was firmly attached to the 

underlying muscle fibers without piercing the muscle completely. Based on its course and 

fiber termination, it can be assumed that the medial pectoral branch contributed to the motor 

supply of pectoralis minor and abdominal head of pectoralis major in these two cases. This 

assumption was further supported by the sparse fiber distribution noted from the medial and 

lateral pectoral nerves, which were both present. In both cases, the lateral pectoral nerve 

followed the course described in current textbooks as well as the literature; it ran from the 

lateral cord of the brachial plexus to pierce the clavicular and sternal heads of the pectoralis 

major. The medial pectoral nerve, although small, was noted along the superior pole of 

pectoralis minor in the male cadaver. In the female cadaver however, the medial pectoral 

nerve did not contribute branches to pectoralis minor, as it followed an unusual course 

towards the inferior border of pectoralis minor, completely bypassing the muscle, where it 
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terminated into the overlying pectoralis major. In contrast to the female cadaver, the medial 

pectoral nerve in the male cadaver did pierce the pectoralis minor, as is its usual course, to 

continue to the pectoralis major. The ansa pectoralis, the communicating branch between the 

medial and lateral pectoral nerves, was also observed in both cadavers and no 

communications between the medial pectoral branch and the medial or lateral pectoral 

nerves, or any other related nerves were observed. 

 

Discussion 

This study reports on a rare variation of the ICBN, where one additional motor branch, the 

medial pectoral branch arises from the ICBN at its exit from the second intercostal space to 

course towards and supply both the pectoralis minor and major. This singular branch, to the 

authors knowledge, has only been described twice before by Loukas et al. (2006) and Shetty 

& Nayak (2015).  

 

Several authors have reported on the anatomy and variations of the ICBN [6,9,12–16], but 

only Loukas et al. and Shetty & Nayak have reported on a motor variation as reported in 

these cases. Before Loukas et al. (2006), a paper by Murakami et al. (2002) reported on a 

variation of the ICBN, in which the authors noted two separate branches arising from the 

ICBN penetrating, but not innervating, the pectoralis major and minor muscles. Other major 

variations with regard to the origin, course and distribution of the ICBN have been reported 

over the years, which include; communications between the ICBN and different components 

of the brachial plexus [1,12,16–18], contributing branches from the T1 and T3 intercostal 

nerves [12,18], various branching patterns of the ICBN [9,17,19] and, variations in the 

ICBNs relation to the lateral thoracic vein [12]. Although motor variations of the ICBN are 

rare, it remains important to report all variations related to the course and distribution of the 

ICBN, to minimize the risk of iatrogenic injury and to improve the understanding of the 

anatomy of this region. 

 

Preserving the ICBN has been a topic of interest in the surgical community for more than 45 

years, with the first mention of possibly preserving this nerve by Assa in 1974 [20]. Since 

then, efforts have been made to clinically assess the advantages and disadvantages of 

preserving the ICBN for postoperative pain management, and several authors have 

recommended preserving the ICBN as this approach greatly reduces the patients’ 

postoperative pain and sensory deficits [3,4,7,8,15,21–26]. The ICBN was reported in 2021 to 
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be the most commonly injured nerve [27], and is most often damaged during axillary lymph 

node resection or other surgical procedures relating to this region, such as mastectomies [5,6]. 

Postmastectomy pain syndrome (PMPS) is one of the sensory deficit disorders arising from 

damage to the sensory nerves in this region, specifically the ICBN [6], and is observed in 20-

68% of cases [28]. These postoperative pain syndromes can have a debilitating effect on the 

patient, especially when pain is elicited with movement [6], leading to a reduction in health-

related quality of life. Transaxillary breast augmentation is an additional procedure in which 

the ICBN can be severely damaged. Tebbetts in 1984 [29] found that the ICBN was damaged 

in 20% of transaxillary breast augmentation procedures, which resulted in sensory loss of the 

medial surface of the brachium [27]. It may also be speculated that the medial pectoral branch 

could be the cause of unexplained pain in the pectoral region following surgery or upper arm 

compression, which warrants further studies to precisely determine the root value of the 

medial pectoral branch. Understanding the motor and/or sensory contribution of this unusual 

variation via histological methods is also an avenue that requires further investigation. 

Although histology was not the focus of this paper, the authors followed Hilton’s law that 

states if a nerve pierces a muscle, it will supply it with motor innervation [30]. 

 

Although, to the authors knowledge this is only the third time this type of variation is 

described, this unusual distribution pattern of the medial pectoral branch highlights the 

importance of this branch as a possible variant motor nerve, which may innervate pectoralis 

major and minor [31,32]. Currently, the consequences of damage to this aberrant motor 

branch are clinically unknown, but may lead to muscle weakness and possible paralysis if 

inadvertently injured. The ability to preserve the ICBN is only possible if the surgeon is 

aware of all the potential variations in its course [9,14,16]. 

 

Conclusion 

Despite the fact that the clinical significance of this variation and the consequences of injury 

to this motor branch are unknown, this variation and that of Loukas et al. (2006) and Shetty 

& Nayak (2015) indicate sensory as well as potential motor innervation originating from the 

ICBN. This variation further supports the notion of preserving the ICBN during axillary 

procedures. 

 

Conflict of Interest 

The authors declare that there is no conflict of interest regarding the publication of this paper. 



7 
 

Funding Statement 

The authors declare that this research and publication is not funded by any financial 

supporting body. 

 

Author Contributions 

All the authors had substantial contributions to the conception of the work, analysis, or 

interpretation of data for the work. This included drafting the work or revising it critically for 

important intellectual content. The final version of this document was approved by all authors 

before submission. Additionally, all the authors agreed to be accountable for all aspects of the 

work in ensuring that questions related to the accuracy or integrity of any part of the work are 

appropriately investigated and resolved. 

 

References 

[1] Loukas M, Grabska J, Tubbs RS, Louis RG. An unusual union of the 

intercostobrachial nerve and the medial pectoral nerve. Folia Morphol (Warsz). 

2007;66(4):356–9.  

[2] Standring S. Chest wall and breast. In: Gray’s Anatomy. 42nd ed. Elsevier Ltd; 2021. 

p. 997–1019.  

[3] Temple WJ, Ketcham AS. Preservation of the intercostobrachial nerve during axillary 

dissection for breast cancer. Am J Surg. 1985 Nov 1;150(5):585–8.  

[4] Andersen KG, Aasvang EK, Kroman N, Kehlet H. Intercostobrachial nerve handling 

and pain after axillary lymph node dissection for breast cancer. Acta Anaesthesiol 

Scand. 2014;58(10):1240–8.  

[5] Geddes D, Going J. Breast cancer. In: 5, editor. Gray’s Anatomy. 42nd ed. Elsevier 

Ltd; 2021. p. 1102.  

[6] Herekar R, Bordoni B, Daly DT. Anatomy, Shoulder and Upper Limb, 

Intercostobrachial Nerves. In StatPearls Publishing; 2020.  

[7] Abdullah TI, Iddon J, Barr L, Baildam AD, Bundred NJ. Prospective randomized 

controlled trial of preservation of the intercostobrachial nerve during axillary node 

clearance for breast cancer. Br J Surg. 1998;85:1443–5.  

[8] Chirappapha P, Arunnart M, Lertsithichai P, Supsamutchai C, Sukarayothin T, 

Leesombatpaiboon M. Evaluation the effect of preserving intercostobrachial nerve in 

axillary dissection for breast cancer patient. Gland Surg. 2019;8(6):599–608.  

[9] Cunnick GH, Upponi S, Wishart GC. Anatomical variants of the intercostobrachial 



8 
 

nerve encountered during axillary dissection. The Breast. 2001;10:160–2.  

[10] Lahori V, Gulati S, Gupta S, Raina A, Kumar D. A randomized comparative study of 

efficacy of axillary and infraclavicular approaches for brachial plexus block for upper 

limb surgery using peripheral nerve stimulator. Indian J Anaesth. 2011;55(3):253.  

[11] Bigeleisen P, Wilson M. A comparison of two techniques for ultrasound guided 

infraclavicular block. Br J Anaesth. 2006 Apr 1;96(4):502–7.  

[12] O’Rourke MGE, Tang TS, Allison SI, Wood W. The anatomy of the extrathoracic 

intercostobrachial nerve. ANZ J Surg. 1999 Dec 1;69(12):860–4.  

[13] Murakami S, Ohtsuka A, Murakami T. Anterior intercostobrachial nerve penetrating 

the pectoralis minor or major muscle. Acta Med Okayama. 2002;56(5):267–9.  

[14] Loukas M, Hullett J, Louis RG, Holdman S, Holdman D. The gross anatomy of the 

extrathoracic course of the intercostobrachial nerve. Clin Anat. 2006;19(2):106–11.  

[15] Zhu J, Liu X, Zhang P, Yang J, Wang J, Qin Y, et al. Anatomical information for 

intercostobrachial nerve preservation in axillary lymph node dissection for breast 

cancer. Genet Mol Res. 2014;13(4):9315–23.  

[16] Henry BM, Graves MJ, Pękala JR, Sanna B, Hsieh WC, Tubbs RS, et al. Origin, 

Branching, and Communications of the Intercostobrachial Nerve: a Meta-Analysis 

with Implications for Mastectomy and Axillary Lymph Node Dissection in Breast 

Cancer. Cureus. 2017 Mar 18;9(3).  

[17] Kumar PA, Reddy KRD, Bapuji P. Multiple intercostobrachial nerves. J Evol Med 

Dent Sci. 2014 Oct 30;3(57):12978–84.  

[18] Nayak SR, Banerjee SS. Anatomic variations of the extrathoracic course of the 

intercostobrachial nerve and its clinical significance. Asian J Med Sci. 2018;9(5):77–

80.  

[19] Siddiqui AU, Gurudiwan R, Siddiqui AT, Satapathy BC, Gupta P. Aberrant bifurcation 

of intercostobrachial nerve in the axilla: A case report. Morphologie. 2020 Mar 

1;104(344):70–2.  

[20] Assa J. The intercostobrachial nerve in radical mastectomy. J Surg Oncol. 

1974;6(2):123–6.  

[21] Torresan RZ, Cabello C, Conde DM, Brenelli HB. Impact of the Preservation of the 

Intercostobrachial Nerve in Axillary Lymphadenectomy due to Breast Cancer. Breast 

J. 2003 Sep 1;9(5):389–92.  

[22] Paredes JP, Puente JL, Potel J. Variations in sensitivity after sectioning the 

intercostobrachial nerve. Am J Surg. 1990 Nov 1;160(5):525–8.  



9 
 

[23] Maycock LA, Dillon P, Dixon JM. Morbidity related to intercostobrachial nerve 

damage following axillary surgery for breast cancer. Breast. 1998 Aug 1;7(4):209–12.  

[24] Freeman SRM, Washington SJ, Pritchard T, Barr L, Baildam AD, Bundred NJ. Long 

term results of a randomised prospective study of preservation of the intercostobrachial 

nerve. Eur J Surg Oncol. 2003 Apr 1;29(3):213–5.  

[25] Taira N, Shimozuma K, Ohsumi S, Kuroi K, Shiroiwa T, Watanabe T, et al. Impact of 

preservation of the intercostobrachial nerve during axillary dissection on sensory 

change and health-related quality of life 2 years after breast cancer surgery. Breast 

Cancer. 2014;21(2):183–90.  

[26] Warrier S, Hwang S, Koh CE, Shepherd H, Mak C, Carmalt H, et al. Preservation or 

division of the intercostobrachial nerve in axillary dissection for breast cancer: Meta-

analysis of Randomised Controlled Trials. Vol. 23, Breast. Churchill Livingstone; 

2014. p. 310–6.  

[27] Sharp E, Roberts M, Żurada-Zielińska A, Zurada A, Gielecki J, Tubbs RS, et al. The 

most commonly injured nerves at surgery: A comprehensive review. Vol. 34, Clinical 

Anatomy. John Wiley and Sons Inc; 2021. p. 244–62.  

[28] Beyaz SG, Ergönenç JŞ, Ergönenç T, Sönmez ÖU, Erkorkmaz Ü, Altintoprak F. 

Postmastectomy pain: A cross-sectional study of prevalence, pain characteristics, and 

effects on quality of life. Chin Med J (Engl). 2016 Jan 5;129(1):66–71.  

[29] Tebbetts JB. Transaxillary subpectoral augmentation mammaplasty: Long-term 

follow-up and refinements. Plast Reconstr Surg. 1984 Nov 1;74(5):636–47.  

[30] Hébert-Blouin MN, Shane Tubbs R, Carmichael SW, Spinner RJ. Hilton’s law 

revisited. Vol. 27, Clinical Anatomy. Wiley-Liss Inc.; 2014. p. 548–55.  

[31] Loukas M, Louis RG, Fogg QA, Hallner B, Gupta AA. An unusual innervation of 

pectoralis minor and major muscles from a branch of the intercostobrachial nerve. Clin 

Anat. 2006;19(4):347–9.  

[32] Shetty P, Nayak SB. Additional Innervations of Pectoral Muscles by the 

Intercostobrachial Nerve Associated With Duplication of Medial and Lateral Pectoral 

Nerves – A Case Report. J Surg Acad. 2015;5(2):51–3.  

 


