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Introduction

Recently, breast cancer surgery is changing to reduce 
the extent of surgical resection. First, neoadjuvant 
chemotherapy is used to reduce breast cancer lesions to 
reduce the size of tumors that need to be surgically resected 

(1,2). In addition, when axillary lymph node metastasis was 
confirmed, axillary lymph node dissection (AD) had to be 
performed, but based on recent studies, it is possible to 
do without AD when the tumor size is smaller than 5 cm, 
or when there are less than 2 metastatic lymph nodes in 
sentinel lymph node biopsy (SN) (3).
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However, surgical resection is still needed for breast 
cancer. There are a number of instruments that make 
the operation more convenient. Typical commonly used 
ones are monopolar or bipolar electrocautery (EC), and 
ultrasonic dissection device (UDD, Harmonic Focus® + 
Shears, Curved tip, Ethicon US, Cincinnati, OH, USA), and 
Ligasure, etc. The UDD and Ligasure are devices that can 
make hemostasis more complete without complications, and 
safer and more comfortable to use, compared to EC that 
have been traditionally used (4,5). Among other surgeries, 
UDD is widely used in laparoscopic surgery and also widely 
used in thyroid surgery. In particular, with regard to thyroid 
surgery, there are many research results related to UDD 
in thyroid surgery. Several studies have shown that using a 
UDD can safely dissect, coagulate and simultaneously cut 
tissue, thus reducing the operation time (6,7).

However, in breast cancer surgery, EC is commonly 
used with the basic method of knot tying, and there are few 
reports of using other devices such as UDD. And many 
of the results of studies comparing EC and UDD have 
conflicting conclusions (8-12). 

We thought that using UDD would enable more 
detailed hemostasis and tissue ligation than knot tying. And 
we hypothesized that using UDD would reduce seroma 
formation, hospital stay, and operation time especially in 
case of AD. And this study was designed to compare the 
case of using EC with the basic method of knot tying and 
the case of using UDD in breast cancer surgery. 

We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/gs-21-643).

Methods

Patients

From April 2019 to March 2020, 376 patients who 
underwent breast cancer surgery at Pusan National 
University Hospital were enrolled.

We retrospectively reviewed the patients’ medical 
records. 

One breast surgeon and one plastic surgeon performed 
the surgery in the same environment. No other hemostatic 
agent was used such as fibrin sealant. Closed suction drains 
were used for all patients after hemostasis.

Since we started using UDD for all breast cancer 
surgeries in October 2019, we decided to compare the 
groups by dividing them based on October 2019. From 

April 2019 to September 2019, patients underwent surgery 
with an EC with the basic method of knot tying (control 
group), and from October 2019 to March 2020, an UDD 
was used together with EC (trial group).

Patients who had breast surgery without axillary surgery, 
bilateral breast surgery and only axillary surgery without 
breast surgery were excluded. 

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by Institutional Ethics Board of Pusan National 
University Hospital (IRB No. 2006-027-092) and individual 
consent for this retrospective analysis was waived.

Variables

Breast operation types were breast-conserving surgery 
(BCS), mastectomy, nipple-sparing mastectomy (NSM) or 
skin-sparing mastectomy (SSM) with reconstruction. And 
axillary operation types were AD and axillary SN.

For the present study, the following variables were 
used: (I) operation time [minutes (min)]; the operation 
time excluded the time related to anesthesia; (II) the last 
day of less than 30 mL of drainage for 2 consecutive days 
amount (days) (13,14); (III) body mass index (BMI, kg/m2);  
(IV) weight of specimen [gram (g)]; (V) comorbidity; 
hypertension, diabetes, cardiovascular disease, pulmonary 
disease (comorbidities were checked for the presence or 
absence, and if any of the above-mentioned contents were 
applicable, it was confirmed as yes); (VI) complications 
(complications were identified within 1 month after 
surgery); seroma (it was defined that in case the aspiration 
was performed within a month after the operation), 
hematoma, cellulitis; (VII) intraoperative blood loss (mL); 
the intraoperative blood loss amount was confirmed as high 
or low based on 50 mL.

What we expected as the primary outcomes were a 
reduction in operation time and hospital stay (patients were 
discharged on the last day of less than 30 mL of drainage 
for 2 consecutive days amount. Therefore, it could be said 
that if this period (days) is shortened, the hospital stay 
period is shortened). Secondary outcome was reduction in 
complications and intraoperative blood loss.

Statistical analysis

Statistical analysis was performed with the use of R 3.5.0 
version (R Core Team 2013) statistical software. P values 
<0.05 were considered statistically significant.
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Results

We identified a total 376 patients who underwent breast 
surgery between Apr 2019 and Mar 2020. After excluding 
cases of no axillary surgery (n=58) and bilateral breast 
surgery (n=12), we included 306 patients for the final 
analysis (Figure 1). 

Patients were classified into “use of EC only (control 
group, n=142)” and “use of EC and UDD together (trial 
group, n=164)”.

The demographic information of the studied patients 
is listed in Table 1. There were 155 patients who had 
BCS, 78 for mastectomy, and 73 for NSM or SSM with 
reconstruction. Sixty patients had AD and 246 patients had 
SN. The groups were homogenous with breast operation 
type, axillary operation type, stage, comorbidity, weight of 
specimen, and BMI.

It had been shown that operation time might be 
significantly reduced in the trial group compared to the 
control group (Table 2). The operation time was 111.2 min 
for the control group and 95.5 min for the trial group in 
all patients (P<0.001). And there was significantly reduced 
operation time in the trial group compared to the control 
in BCS (92.6 vs. 84.8 min, P=0.003), mastectomy (131.8 vs. 
109.7 min, P=0.006), AD (148.4 vs. 127.5 min, P=0.037), 
and SN (100.3 vs. 89.0 min, P=0.003).

There was no significant difference in intraoperative 
blood loss (Table 3) and complications (Table 4).

And there was no significant difference in the last day of 
less than 30 mL of drainage for 2 consecutive days amount 

(Table 5). The last day of less than 30 mL of drainage for 2 
consecutive days amount was 6.2 days for the control and  
6.0 days for the trial in all patients (P=0.642).

Discussion

The use of UDD is already widely used as a safe and 
convenient surgical instrument. However, there are still not 
many studies on the benefits of using UDD in breast cancer 
surgery. Also, most of them are the results of mastectomy or 
reconstruction or axillary dissection (9,15-17).

Deo et al. compared the group using the UDD and the 
group using EC in the case of modified radical mastectomy, 
there was no difference in operation time, and the amount 
of drainage and bleeding was significantly lower in the 
group using the UDD (15). However, in Yilmaz et al., this 
study was conducted on mastectomy, and there was no 
difference in the amount of drain according to the use of 
the scalpel, EC, and UDD. The operation time and blood 
loss significantly decreased when using the UDD (18). In 
the two studies, there is a slight difference in the variables 
of the group being compared, but in a larger view, it is a 
study that confirms the difference depending on whether or 
not UDD is used, and it can be confirmed that the results 
are different.

The seroma formation is known to be related to the type 
of surgery, breast size, number of involved lymph nodes, 
tumor size and age (19-21). EC uses direct thermal energy 
than can diffuse into deeper tissues and high thermal energy 
leaves huge number of devitalized tissues. Therefore, there 
are many research results showing that using UDD reduces 
seroma formation than using EC (22). However, there was 
no difference in seroma formation in our study. The reason 
for the above result is that most of the lymphatic vessels 
were knotted even when only EC was used, so it is thought 
that there was no difference in seroma formation compared 
to the case that UDD was additionally used.

The importance of our study is that it can be used to 
compare whether there is a difference in using the UDD 
according to each operation type such as BCS, AD, and SN, 
as well as the case of mastectomy.

This study showed that the operation time was 
significantly reduced when the UDD was used. The 
operation time was reduced in the trial group, and it is most 
important to reduce the operation time in the AD group. 
Complications such as seroma and hematomas can occur in 
AD, and it is particularly important to minimize damage to 
blood vessels and nerve structures during surgery (Figure 2).  

Patients who had breast surgery in 
Pusan National University Hospital 

from Apr. 2019 to Mar. 2020
(n=376)

No axillary surgery
(n=58)

318 patients

Bilateral breast surgery
(n=12)

Final analysis: 306 patients
  • Control (use of monopolar electrosurgical device only): n=142
  • Trial (use of monopolar electrosurgical device and ultrasonic 
     dissection device together): n=164

Figure 1 Design and flow of participants through the study.
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Table 1 Patient characteristics

Demographic information Control (N=142) Trial (N=164) P

Breast operation type, n (%) 0.730

Breast-conserving surgery (N=155) 69 (48.6) 86 (52.4)

Mastectomy (N=78) 39 (27.5) 39 (23.8)

Nipple-sparing mastectomy or skin-sparing mastectomy with reconstruction 
(N=73)

34 (23.9) 39 (23.8)

Axillary operation type, n (%) 0.291

Axillary lymph node dissection (N=60) 32 (22.5) 28 (17.1)

Axillary sentinel lymph node biopsy (N=246) 110 (77.5) 136 (82.9)

Stage, n (%) 0.397

0 11 (7.7) 9 (5.5)

1 61 (43.0) 73 (44.5)

2 45 (31.7) 62 (37.8)

3 25 (17.6) 20 (12.2)

Comorbidity, n (%) 0.449

No 92 (64.8) 114 (69.5)

Yes 50 (35.2) 50 (30.5)

Weight of specimen (g), mean (range) 59.6 (6.5–2,498.0) 59.0 (6.3–961.1) 0.542

BMI (kg/m2), mean (range) 23.8 (17.7–38.3) 23.6 (17.8–34.4) 0.643

BMI, body mass index.

Table 2 Operation time (min)

Operation type Control Trial P

All patients (range) 111.2 (65.0–290.0) (N=142) 95.5 (55.0–260.0) (N=164) <0.001

Breast-conserving surgery (range) 92.6 (65.0–135.0) (N=69) 84.8 (60.0–145.0) (N=86) 0.003

Mastectomy (range) 131.8 (75.0–290.0) (N=39) 109.7 (70.0–215.0) (N=39) 0.006

Nipple-sparing mastectomy or Skin-sparing mastectomy 
with reconstruction (range)

125.1 (65.0–280.0) (N=34) 105.1 (55.0–260.0) (N=39) 0.098

Axillary lymph node dissection (AD)† (range) 148.4 (80.0–290.0) (N=32) 127.5 (70.0–240.0) (N=28) 0.037

Axillary sentinel lymph node biopsy (SN)† (range) 100.3 (65.0–280.0) (N=110) 89.0 (55.0–260.0) (N=136) 0.003
†, axillary surgery was not performed alone, it was always performed with breast surgery.

Therefore, that the operation time can be shortened 
even though there is no difference in the frequency of 
complications can be an important part in the selection of 
surgical instruments.

The reason why the operation time could be reduced 
is thought to be that the need for the operator to perform 

actions such as tie, which should be performed directly when 
hemostasis, is eliminated as the UDD is used. Moreover, 
surgeon could more concentrate on the consecutive surgery 
because it could reduce the physical burden.

Reducing the need for these techniques may also play an 
important role in reducing operator fatigue during surgery. 
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Furthermore, the reduction in the operation time means 
that the anesthesia time is shortened, which may help 
reduce problems such as complications after surgery (23).

The reason there was no significant difference in the 
amount of drain is thought to be that the amount of drainage 
was sufficiently well controlled even UDD was not used.

But our study has several limitations. First, it is the cost 
incurred by using the UDD. This can be an additional cost 
for surgery, which can be a financial burden for patients. 
The additional cost to the patient in Korea is about 
$450. However, in Korea, patients pay about $1,800 for 
breast cancer surgery. Therefore, the cost of using UDD 

is unlikely to be a burden to the patient. The second is 
that the design of this study is a retrospective study and 
the third is a single center study. However, because the 
patient background did not differ significantly between 
the two groups, the difference in outcome is considered 
to be observing the difference in the effectiveness of the 
instruments. Third, since it is a retrospective study, the 
study is conducted based on medical records. Therefore, 
it is difficult to make accurate measurements and compare 
them. In our hospital, when the amount of intraoperative 
bleeding is so small that it cannot be measured, it is marked 
on the surgical record as less than 50 mL. In this study, the 

Table 3 Intraoperative blood loss (mL)

Intraoperative blood loss Control (N=142), n (%) Trial (N=164), n (%) P

≤50 mL 142 (100.0) 163 (99.4) 0.999

>50 mL 0 (0.0) 1 (0.6)

Table 4 Complications

Complications
Control (N=142),  

n (%)
Trial (N=164),  

n (%)
P

Seroma 0.965

No 127 (89.4) 148 (90.2)

Yes 15 (10.6) 16 (9.8)

Hematoma 0.999

No 141 (99.3) 162 (98.8)

Yes 1 (0.7) 2 (1.2)

Cellulitis 0.999

No 142 (100.0) 163 (99.4)

Yes 0 (0.0) 1 (0.6)

Table 5 The last day of less than 30 mL of drainage for 2 consecutive days amount (days)

Operation type Control Trial P

All patients (range) 6.2 (1.0–22.0) (N=142) 6.0 (1.0–29.0) (N=164) 0.642

Breast-conserving surgery (range) 3.4 (1.0–9.0) (N=69) 3.4 (1.0–23.0) (N=86) 0.947

Mastectomy (range) 7.7 (2.0–22.0) (N=39) 6.7 (2.0–29.0) (N=39) 0.355

Nipple-sparing mastectomy or Skin-sparing mastectomy 
with reconstruction (range)

10.5 (4.0–21.0) (N=34) 11.1 (4.0–29.0) (N=39) 0.609

Axillary lymph node dissection (range) 9.9 (3.0–22.0) (N=32) 11.2 (4.0–29.0) (N=28) 0.451

Axillary sentinel lymph node biopsy (range) 5.2 (1.0–20.0) (N=110) 4.9 (1.0–18.0) (N=136) 0.565
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amount of intraoperative bleeding was analyzed with less 
than 50 mL rather than an accurate measurement value.

Conclusions

The UDD use group showed decreased operation time. 
Therefore, our study showed that the use of a UDD for 
surgeons to select instruments for breast cancer surgery 
may be a good option for both patients and surgeons.
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