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As the most common malignant tumor in women [1], breast 

cancer remains challenging clinically, with an increasing 

incidence rate [2], and a trend toward younger ages [3]. 

Although breast reconstruction techniques could reshape 

the natural shape of the breasts [4], the postoperative 

breast sensory abnormalities could still significantly affect 

the quality of life of patients [5].  Our previous research 

showed that intercostal nerve anastomosis using the 

anterior cutaneous branches of the third–fifth intercostal 

nerves in immediate subpectoral prosthetic breast 

reconstruction after nipple-areola-sparing mastectomy 

improved the local sensation and patients’ quality of life [6], 

however, the recovery of patients’ breast sensory still could 

not meet the needs.

Knowing the biplane technique applied in breast 

reconstruction with its improvement on pectoral muscle 

contraction induced implant displacement and 

morphological changes [7], as well as promising on 

autologous tissue to cover the prosthesis, we hypothesized 

that biplane breast reconstruction may provide a better 

environment which promotes vascularization around the 

nerve after the anastomosis surgery.  

To investigate the efficacy and safety of this novel 

technique for intercostal nerve anastomosis in immediate 

biplane breast reconstruction after nipple–areola-sparing 

mastectomy, we carried out this randomized, controlled, 

open-label clinical study.

Background

Efficacy of intercostal nerve anastomosis

Figure 3 Local sensation of patients at different time points. (A) Comparison between the two groups of the 

breast sensory of different areas at different time points. (B) Comparison of the patients in the treatment 

group of the breast sensory of different areas at different time points. (C) Comparison of the patients in the 

control group of the breast sensory of different areas at different time points. General Linear Model followed 

by Bonferroni-adjusted pairwise comparison was used for the comparison, * P < 0.01, ** P < 0.001.

A）Experimental design

Figure 1 Patients’ enrolment

B）Surgical techniques

Figure 2 Surgical process. (A) Implant the prosthesis into the pocket. (B) Suture the pectoralis major and 

serratus anterior fascia to close the pocket. (C) Dissociate the 4th intercostal nerve. (D) Anastomosis the 

nerve with the tissue behind the areola.

Methods and Materials

This study demonstrates intercostal nerve anastomosis 

improved the local sensation and quality of life of patients 

who underwent immediate biplane breast reconstruction 

after nipple–areola sparing mastectomy.

Conclusions

Results
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Patient characteristics

Figure 1  Flow diagram

Results

Intercostal nerve anastomosis improved patients’ quality of life

Figure 5. Results of the principal 

scales of BREAST-Q module. We 

used t-test for the comparison, * 

P < 0.01, ** P < 0.001.
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