Appendix: Surgical procedure of modified radical mastectomy for breast cancer

Preoperative preparation

Same as general surgery, make sure there are no surgical contraindications. Signed for informed consent.

Position selection

Client is in supine position with arm abduction of 90 degrees on affected side.

Anesthesia

General anesthesia is recommended.

Operation process

Incision

Horizontal incisions are good for concealing surgical scars. The incision should include the nipples, areola complex, the surface skin of the tumor, and the puncture route. The surgical margin should be 2cm from the tumor edge to ensure the safety of the skin surgical margin. The “parallelogram method” or “S” type is recommended for the incision design to reduce the skin tension and facilitate the suture. Generally, the inner side of the skin incision should not exceed the midline of sternum, the lateral incision should avoid entering the axilla as much as possible to reduce scar contracture affecting upper limb movement.

Free skin flap

The range of the free skin flap is based on the principle of complete removal of the mammary gland. Generally, the upper boundary is 1–2 cm below the clavicle, the lower boundary is at the level of the costal arch, the medial boundary is at the parasternal line, and the lateral boundary is at the latissimus dorsi front. The free skin flap should be carried out in the superficial fascia of breast tissue and the preservation of the subdermal vascular network during the separation is the basic standard for the survival of the flap. The selection of high-frequency electrosurgical to free the skin flap has the advantages of reducing bleeding and clear operative field. On the premise of successfully completing the skin flap separation, it is recommended to choose a lower output power to avoid thermal damage.

Gland incision

After the skin flap was completely separated, all the glands, pectoralis major fascia and part of the anterior rectus sheath should be removed together. Intraoperative injury to the pectoralis major muscle should be avoided. The second and third intercostal arteries near the sternum have internal thoracic arteries, which should be ligated or electric coagulation hemostasis. The multiple small perforating vessels from pectoralis major muscle are one factor of postoperative hemorrhage, which should be fully stanched.

Stages of axillary lymph node

Valgus and taut the mammary, meanwhile, pull the inward pectoralis major muscle to form corresponding tension, incise breast tissue boundaries along the outer edge and pectoralis major. In the upper middle third of the pectoralis major muscle, the pectoralis acromial artery pectoral branch comes from behind the pectoralis minor muscle and passing around the outer margin of the pectoralis minor muscle and passing into the pectoralis major muscle. The fat lymphoid tissue around this blood vessels is the Interpectoral lymph nodes (Rotter lymph nodes). A sharp dissection of the space between the pectoralis major and minor muscles should be performed to complete lymph node dissection in this area. Meanwhile, attention should be paid to protect the nerves innervating pectoralis major to avoid injury. The deep fascia should be incised between the pectoralis major muscle and latissimus dorsi to reveal the axillary vein. Pull inwards the pectoralis major and minor muscle, sharp dissection of adipose connective tissue on the surface of the separation of axillary vein can clearly show the beginning of acromion artery, and finish the first Ⅱ level lymph node cleaning. The medial border of the first II level is the upper margin of the pectoralis minor muscle (the beginning of the pectoralis acromion artery), the upper boundary is the axillary vein, the beginning of scapular artery is the lateral boundary of the first Ⅰ level. The beginning of the lateral thoracic artery corresponds to the lower margin of the pectoralis minor, this artery and scapular artery constitute the medial and lateral boundaries of the first Ⅰ level, and this artery with acromion thoracic artery constitutes the inner and outer boundaries of the first Ⅱ level. Roots ligation the lateral thoracic artery is the necessary step for the first II level lymph node cleaning. Subscapular group lymph nodes around the main subscapular artery belong to the incision range for the first I level. The lymphatic adipose tissue from the above areas was cleansed from the inside out or from the outside, and finally removed together with the mammary glands. During axillary lymph node dissection, attention should be paid to the protection of the thoracic dorsal nerve associated with the thoracic dorsal artery and the long thoracic nerve running close to the chest wall, both of which supply the movement of the corresponding muscles. The injury of the former will lead to latissimus dorsi atrophies, while the injury of the latter will lead to serratus anterior atrophy and affect the quality of life. The intercostal brachial nerve is a sensory nerve distributed in the skin of the medial and posterior upper arm. This nerve passes through the intercostal muscle and the serratus anterior and walks laterally under the axillary vein. After injury, there will be sensory abnormalities in the corresponding areas, which should also be protected.

Hemostasis and drainage

After the removal of breast tissue and axillary lymph node dissection, complete hemostasis should be confirmed. One perforated drainage tube should be placed under the armpit and next to the sternum respectively, and the suction flow tube was in the state of negative pressure. Cover the wound with dressing and apply pressure as appropriate.

Precautions

Incision design

In the case of safe margin, the upper and lower flaps should be considered symmetrical and reasonable in width, and enough flaps should be left to reduce the suture tension. Among them, horizontal incision is conducive to concealed surgical scar reconstruction of the breast.

Lymph node dissection

Early breast cancer patients with axillary lymph node metastasis were recommended to choose the first Ⅱ level lymph nodes cleaning. No less than 10 lymph nodes should be detected to accurately evaluate the axillary lymph node status. Horizontal incision of pectoralis major muscle below the clavicle 2 cm can more fully show subclavian area, and implement the first III level lymph nodes cleaning under the direct view. This method is more suitable for obese patients to choose.

