
Introduction

Despite the advent of breast conservation surgery and the

sentinel node biopsy, axillary dissection (AD), as a classic

operation of breast cancer (BC), still play a primary role in

the surgical therapy for BC. However, due to prolonged

lymphatic drainage, AD may cause pain, as well as limit

arm movements, thereby inducing some complications

such as arm numbness, seroma formation, and upper limb

lymphedema [1-3]. Therefore, it is necessary to evaluate

proper methods for AD in BC. 

It is well known that mono or bipolar electrocautery has

been considered as a safe and effective method for haemosta-

sis, and then widely used in AD of breast surgery [4]. Cur-

rently, considering improving results of harmonic scalpel

(HS) applied in laparoscopic surgery, it has obtained grow-

ing acceptance as a potentially hemostatic method for “open”

operation [5-7]. Several studies have suggested that HS not

only can significantly diminish the intraoperative blood loss

[8], but also prevent hematoma in postoperative period [8].

However, postoperative data of applying HS in the AD still

remains inconclusive. Thus, in this research, the authors de-

signed to evaluate whether usage of the HS may be capable

of lessening the postoperative drainage volume and shorten-

ing the operating time and postoperative drainage days com-

pared to electrocautery.

Materials and Methods

This retrospective research achieved permission by New Tech-

nology and New Project. Ethical approval was obtained from the

hospital. Finally, 23 patients with BC who underwent AD with ul-

trasound scalpel in the present hospital from February 2014 to

August 2014, were recruited and regarded as case group in this

study. Meanwhile, 23 patients with BC who matched for baseline

data with patients in case group, underwent treatment with elec-

trocautery during the same period by the same surgical team, and

these patients were considered as control group.

The arms of all patients were extended and left perpendicular to

the trunk. Skin incision was carried out using a conventional scalpel,

and then flaps were raised with the handkerchief forceps. To find

the lateral margin of the pectoralis major muscle and latissimus dorsi,

all patients underwent subcutaneous tissue dissection using electro-

cautery, and then the subcutaneous dissection was carried out near

the walls of the axilla. Subsequently, the outer edge of the pectoralis

major muscle was exposed and the fascia pectoralis was removed.

Two atraumatic retractors were used to pull the skin, and the fol-

lowing AD could be divided into case and control groups, respec-

tively, according to the use of ultrasonic knife and electric knife. 

In the case group, all lymphatic channels, veins, and arterial

branches directed toward the axilla were occluded using the HS (Fig-

ure 1). An avascular plane of dissection was found leading to serra-

tus muscle, and the nerve of Charles Bell was uncovered and

preserved. Then, the clavipectoral fascia was opened, and the axilla

was exposed. A plane of dissection was created along the inferior bor-

der of the axillary vein, and all lymphatic and blood vessels were in-

terrupted by the HS. Haemostasis was not carried out in case group.

After the AD, the introduction of a suction drain in the axilla and the
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Summary

Purpose: Harmonic scalpel (HS) recently turned into an burgeoning tool for dissection and haemostasis in axillary dissection (AD)

of breast cancer (BC). Therefore, the authors aimed to evaluate the utility and advantages of HS compared with electrocautery (EC) to

perform AD. Materials and Methods: A retrospective case-control study was designed to present the therapeutic effect of HS and EC,

respectively. The intraoperative blood loss and operating time, as well as postoperative drainage volume, drainage days, pain, and com-

plications of 23 breast cancer patients who underwent AD using the HS were compared with 23 matched patients who operated with

EC by the same surgical team. Results: There was no significant difference in the operating time between the HS and EC groups (p >

0.05). However, the blood loss, axillary total drainage volume, and the chest wall total drainage volume were significantly lower in HS

than those in the EC group (p < 0.001). In addition, compared with EC group, a significant reduction of draining days was observed in

HS group (p < 0.05). Moreover, pain assessment showed only two stabbing pain in the control group (8.6%) and one burning pain in

the case group (4%). Also, no postoperative complications such as wound infections and chest wall seroma formation were found. Con-
clusions: The usage of HS showed a significant reduction in the blood loss, drainage volume, and duration of drainage compared to elec-

trocautery in AD of BC.
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chest wall was necessary. Meanwhile, in control group, electrocautery

was used to perform AD in a standard fashion and electrocautery or

silk ties were used for haemostasis. No patients in this study took in

analgesic from anesthetist or attending doctor after the operation.

All intraoperative records, including blood loss and operating

time were jointly collated by nurse and surgeon. Blood loss was es-

timated considering both the swab blood loss and suction volumes.

Postoperative data, including drain volume and drain days, post-

operative pain, and complications were also recorded. Drains were

removed when the drainage volume was less than 15 ml/24 hours. 

Data were analyzed by SPSS 17.0 statistical analysis software.

Medians and ranges or mean ± SD were calculated for each group.

To compare the effect of the use of the HS (treatment) versus the

electrocautery (control), t-test and the Wilcoxon signed rank test

were used for continuous and discrete variables, respectively. The

Fisher exact test was applied to categoric variables. A value of p
< 0.05 was considered significant.

Results

No significant differences were found in terms of age,

body surface area (BSA), tumor size, underlying diseases

(diabetes, hypertension, and other disease), and the num-

ber of removed and metastatic lymph nodes between the

case and control groups (Table 1). Compared with the con-

trol group, blood loss volume, total drainage volume from

the chest wall and the axilla were significantly reduced in

the case group; however, there was no difference in oper-

ating time between the two groups (Table 2 and Figure 2).

In addition, the median chest and axillary drainage days

were lower in the case group than those in the control group

(Table 2 and Figure 3A). The drainage volumes sharply de-

creased from the first to the third day after the operation in

both case and control groups, while the drainage days and

the drainage volumes over time from the axilla and chest

wall in the control group were larger than those in the case

group (Figure 3B). Moreover, pain assessment showed that

only two stabbing pains in the control group (8.6%) and

one burning pain in the case group (4%) were observed

after operation (Table 2). Also, no postoperative complica-

tions such as wound infections and chest wall seroma for-

mation were found (Table 2).

Table 1. — The baseline data comparison between case
group (harmonic scalpel) and control group (electro-
cautery) patients.
Characteristics Harmonic Electrocautery p value

scalpel (n = 23) (n = 23)

Median age (years) 45 (27, 68) 51 (35, 83) NS

Body surface area (cm

2

)

1.68 1.73 

(1.47, 2.22) (1.5, 2.0)

NS

Tumor size (cm) 1.5 (0.2, 6.0) 2.5 (0, 4.8) NS

Surgical method

Conservative surgery 1 1 NS

Mastectomy 22 22 NS

Underlying diseases

Diabetes 2 (8.6%) 1 (4%) NS

Hypertension 2 (8.6%) 2 (8.6%) NS

Diabetes&hypertension 0 1 (4%) NS

No disease 19 (82.6%) 19 (82.6%) NS

Removed and metastatic

lymph nodes, numbers

0 (0, 11) 1 (0, 15) NS

Figure 1. — Major operative process of axillary dissection in the case group. A: The flap is taken from the skin using ultrasonic knife

combined with electrotome. B: Ultrasonic knife jointed electric knife to remove breast tissue. C: Ultrasonic knife strips axillary perivas-

cular adipose tissue. D: Ultrasonic knife strips adipose tissue at the thoracic entrance. E: Ultrasonic knife separates blood vessels un-

derneath the shoulder blade. F: Postoperation.
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Discussion 

In this retrospective study, the authors compared thera-

peutic effect of HS versus electrocautery in patients with

BC undergoing AD and found that HS had better outcomes

than electrocautery. Previous study had demonstrated that

the application of electrocautery in mastectomies signifi-

cantly reduced the operating time of surgery and the

amount of intraoperative blood loss [9-11]; however, sub-

sequent studies showed that electrocautery resulted in an

increased complications related to the surgical wound [12,

13]. HS, as a new hemostatic instruments, has been used in

minimally invasive surgery for several years. Lately, con-

siderable progress had been made to apply HS for hemo-

stasis in “open” breast surgery [14, 15]. Several scholars

had shown that the heat of HS was small when it produced

vibration, the cutting energy transmission distance was

short, and mere damage was observed on the surrounding

tissues at a three-mm distance [16, 17]. Compared to elec-

trocautery, harmonic dissection had several advantages, in-

cluding lack of eschar formation and thermal damage to

surrounding tissue, as well as no smoke and stimulation of

motor nerves in axilla [18, 19]. 

Previous studies suggested that the usage of HS was as-

sociated with less blood loss, drain volume, and drain days

than electrocautery dissection in modified radical mastec-

tomy, whereas mean operative time did not differ [19, 20],

which were consistent with the present results. Postopera-

tive drainage liquid consisted of tissue liquefaction, lym-

phatic fluid, and rinse liquid, while due to the short energy

Figure 2. — The comparison of blood loss, total drainage volume from the chest wall and the axilla, as well as operating time in the

case and control groups. *p < 0.01 control vs. case group.

Figure 3. — The comparison of chest and axillary drainage days in case and control groups. *p < 0.01 control vs. case group.

Table 2. — Intraoperative time, blood loss, drainage vol-
ume, and drainage tube indwelling time.
Outcomes Harmonic scalpel Electrocautery p value

Blood loss (ml) 33.04±18.2 89.78±49.14 < 0.05

Operative time (min) 90.22±17.74 93.04±19.41 NS

Total drainage volume (ml)

Axillary 176.57±132,30 271.57±136.04 < 0.05

Chest wall 91.73±60.14 130.59±62.59 < 0.05

Drainage days

Axillary 6 (5, 11) 9 (6, 15) < 0.05

Chest wall 4 (0, 6) 6 (0, 11) < 0.05

Complication 

Wound infection 0 0 NS

Seroma formation 0 0 NS

Pain assessment

Sharp pain 0 0 NS

Dull pain 0 0 NS

Stabbing pain 0 2 (8.6%) NS

Burning pain 1 (4%) 0 NS

Data are expressed with median (range) or mean ± SD.
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transmission distance of HS, the incidence of tissue lique-

faction was distinctly reduced [12, 15]. Consistently, com-

pared with electrocautery, a significant reduction in the

intraoperative blood loss and drain output were reported by

Kozomara et al. [21]. In addition to these results, the pres-

ent authors suggested that harmonic dissection might de-

crease drain output and blood loss in AD of breast surgery.

In addition, consistent with the present results, both the

studies of Deo et al. [20] and Ribeiro et al. [22] demon-

strated that postoperative seroma formation was not sig-

nificantly different between HS and electrocautery group.

This may be explained that when total homeostasis is

reached, operational drains have been removed. Moreover,

the present authors found incidence of postoperative wound

infection was low, which matched an earlier study [21].

Postoperative pain had been considered one of the basic

factors of patients adopting a novel operation method. The

present study did not show a significant difference in post-

operative pain between HS and electrocautery group, which

were similar to the study of Kozomara et al. [21].

To enhance the internal validity of data, the present au-

thors have controlled the confounders at design phase by

homogeneity in terms of variables which may have affected

the outcomes, including age, BSA, underlying disease,

tumor size, and the number of removed and metastatic

lymph nodes between these two groups. Undoubtedly, there

are several limitations in this study. Due to the small sam-

ple size, it may potentially have caused biased outcomes

and decline the validity of results. Furthermore, there is a

greater risk of reviewer bias regarding pain and of wound

infection assessments outcomes due to the lack of stan-

dardized protocol. Moreover, the present authors did not

consider hospital stay in the outcome, as several patients

made the decision of discharging themselves.

This study suggests that AD might be safely performed

using HS with a significant reduction in the blood loss,

drainage volume and duration, compared to electrocautery.

However, further evaluation of this technique is required.
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