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Abstract: Objective: The goal of this study was to compare the clinical efficacy, complications, and change in VAS 
rating between ultrasound guided mammotome minimally invasive excision and traditional surgery for treatment of 
breast masses. Methods: Ninety patients with breast mass included in this study were divided into the control group 
(treated with traditional surgery, 45 patients) and the study group (treated with ultrasound guided mammotome 
minimally invasive excision, 45 patients). Clinical response, complications, VAS rating, SF-36 rating and patient 
satisfaction were compared between the two groups. Results: The overall response rate, patient satisfaction and 
SF-36 rating are higher in the study group than those in the control group (all P values < 0.05), while the incidence 
of complications and VAS rating are lower in the study group than those in the control group (both P values < 0.05). 
Conclusion: Ultrasound guided mammotome minimally invasive excision can effective relieve pains in patients with 
breast masses, accelerate mass reduction, decrease incidence of complications, and improve life quality compared 
with traditional surgery.
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Introduction

Breasts are one of the marks of a woman’s 
beauty. With the continuous change in living 
environment and standard in our country, the 
incidence of breast mass has significantly in- 
creased, and there is a trend that more and 
more young women are affected with breast 
mass. It has caused severe harm to the pa- 
tient’s physiological and psychological health 
[1, 2]. Surgery is the mainstay treatment meth-
od for breast masses. Traditional surgery has 
its limitations due to great surgical trauma, 
severe postoperative scar, high incidence of 
complications, generally poor prognosis, and 
low tolerance and acceptance in patients [3]. 
Ultrasound guided mammotome minimally in- 
vasive surgery is a micro-invasive and safe sur-
gery with small incisions, mild surgical scars, 
and low incidence of complications. It is more 
acceptable by patients [4]. The safety and ef- 
ficacy between this surgery versus traditional 

surgery have been paid much attention to in 
clinical practice. This study analyzed the 90 
patients with breast mass admitted from De- 
cember 2016 to December 2018 in The Third 
People’s Hospital of Linyi, and reported the fol-
lowing data.

Materials and methods

Baseline characteristics

This study included 90 patients with breast 
mass admitted into The Third People’s Hospi- 
tal of Linyi from December 2016 to December 
2018, whom were randomized into the cont- 
rol group (45 patients) and study group (45 
patients) using a random number table meth-
od. There was no significant difference in ba- 
seline characteristics between the two groups 
(P > 0.05, Table 1 for more details). This stu- 
dy was approved by the Ethic Committee in  
The Third People’s Hospital of Linyi, and had 
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obtained informed consents from patients and 
their family, who signed on the Informed Con- 
sent Form.

Inclusion criteria: Patients with a unilateral sin-
gle breast mass; patients whose mass is de- 
fined as benign by BI-RADS classification, and 
appears to be benign on physical examinations; 
patients whose mass is less than 3 cm in maxi-
mal diameter; patients older than 18 years and 
younger than 55 years.

Exclusion criteria: Patients diagnosed with br- 
east malignancy postoperatively or complicat-
ed with malignancy preoperatively; women in 
breastfeeding or pregnancy; patients with en- 
docrine or metabolic underlying diseases; pa- 
tients with immune or hematological diseases; 
patients with major depression, Alzheimer’s di- 
sease, schizophrenia or severe psychiatric dis-
orders; patients with severe infection; patients 
with hematological or coagulation disorders; 
patients treated before the study.

Methods

Control group (traditional surgical resection): 
The patient was administered local infiltration 
anesthesia until satisfactory anesthetic effect 
was achieved. An incision was made on the 
skin on the surface of the mass. The skin, sub-
cutaneous tissue, and breast tissue are cut 
apart sequentially according to related surgical 
criteria to ensure adequate exposure of the 
mass. Blunt dissection was done along the 
margin of the mass with an electric knife. After 
the mass was removed, bleeding was stopp- 
ed in a timely manner. The wound was closed 
mainly with intradermal suture. Morphine, he- 
mostatic treatment, and other supportive care 
were given from 1 hour until 3 days after sur-
gery. The patient was instructed to seek for 
medical treatment if there is no relief of pain.

Study group (ultrasound guided mammotome 
minimally invasive incision): A mammotome 

cture was made on the areola margin for mass-
es in the inner quadrants and on the lateral 
side for masses in the outer quadrants. If there 
were numerous lesions, spiral excision could be 
done through the same incision. The 8G rotary 
knife was routinely disinfected. Puncture was 
made with a fine needle under the guidance of 
ultrasound. One percent lidocaine was injected 
below the mass until satisfactory anesthesia 
was achieved. The rotary knife was advanced 
to the bottom of the mass along the route of 
puncture. After complete excision of the mass, 
the rotary knife was withdrawn. The wound was 
compressed for 10-20 minutes to stop bleed-
ing. The incision required no suture to close. It 
was bound up with elastic bandages for at le- 
ast 72 hours. Morphine, hemostatic treatment 
and other supportive care were given from 1 
hour until 3 days after surgery. The patient was 
instructed to seek for medical treatment if 
there is no relief of pain.

Outcomes and evaluation criteria

Clinical response at 2 weeks after surgery: 1) 
Complete response was defined as no pain or 
mass; 2) partial response was defined as alle-
viation of the pain and 50% reduction of the 
mass; 3) no response was defined as no chan- 
ge in pain or mass or exacerbation of symp-
toms. Overall response rate was calculated as 
the number of complete response + partial 
response divided by total patient number [5].

Complications assessed 2 weeks after surgery: 
incision infection, focal hematoma, and skin 
ecchymosis.

VAS rating assessed 2 weeks before and after 
surgery: the severity of pain was rated with 
Visual Analogue Self-rating Scale (VAS). No pain 
was rated as 0, and extremely severe pain was 
rated as 10, with a total score of 10. The value 
of score was proportional to the severity of pain 
[6].

Table 1. Comparison in baseline characteristics between the two groups 
(
_
x  ± sd)

Group
Lesions (n)

Age (year) Weight (kg) Mass size 
(cm)Single Multiple

Study group (n = 45) 15 30 35.1 ± 5.2 63.52 ± 5.14 1.38 ± 0.21
Control group (n = 45) 18 27 35.2 ± 5.2 63.82 ± 5.01 1.39 ± 0.37
t 0.4306 0.0912 0.2804 0.1577
P 0.5117 0.9275 0.7798 0.8751

minimally invasive inci-
sion system (manufac-
turer: Wuhan Jingcheng 
Hongye Medical Device 
Co., Ltd.) was used. The 
patient was placed in a 
side-lying or supine po- 
sition based on the si- 
ze, location, surround-
ing structure or other fa- 
ctors of the mass. Pun- 
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Table 2. Comparison in clinical response between the two groups (n, 
%)

Group Complete 
response

Partial 
response

No  
response

Overall  
response rate

Study group (n = 45) 16 (35.56) 27 (60.00) 2 (4.44) 43 (95.56)
Control group (n = 45) 10 (22.22) 23 (51.11) 12 (26.67) 33 (73.33)
χ2 8.4586
P 0.0036

SF-36 rating assessed 2 weeks before and af- 
ter surgery: short Form Health Survey (SF-36) 
was used to assess the quality of life, includ- 
ing mental health, emotional role functioning, 
social role functioning, general health percep-
tions, bodily pain, vitality, physical role function-
ing, and physical functioning. Higher rating rep-
resents better life of quality [7].

Patient satisfaction assessed 2 weeks after 
surgery: in a total score of 100, 80 or above 
was defined as very satisfied, 60-79 was de- 
fined as satisfied, 59 or below was defined as 
unsatisfied. Overall satisfaction was calculated 
as the number of very satisfied plus satisfied 
divided by total number of patients.

Statistics

Statistics was done with SPSS26.0 software. 
Quantitative data are shown as mean ± stan-
dard deviation (

_
x

 ± sd). Comparison between 
two groups was analyzed with independent 
sampled t test. Enumeration data is shown as  
n (%). Comparison between two groups was 

of incision infection and 1 case of focal hema-
toma, while the rate of complications in the 
control group was 22.22%, including 3 cases  
of incision infection, 4 cases of focal hemato-
ma, and 3 cases of skin ecchymosis. The inci-
dence of complications was lower in the study 
group than that in the control group (P < 0.05) 
as shown in Table 3.

Comparison in VAS rating between the two 
groups

There is no significant difference in VAS rat- 
ing between the two groups before surgery  
(P > 0.05). The study group has significantly 
lower VAS rating than the control group after 
surgery (P < 0.05) as shown in Table 4.

Comparison in SF-36 rating between the two 
groups

Comparison between groups: There is no sig-
nificant difference in SF-36 rating between the 
two groups before surgery (P > 0.05). The study 

Table 3. Comparison in incidence of complications between the two 
groups (n, %)

Group Incision 
infection

Focal  
hematoma

Skin  
ecchymosis

Incidence of 
complication

Study group (n = 45) 1 (2.22) 1 (2.22) 0 (0.00) 2 (4.44)
Control group (n = 45) 3 (6.67) 4 (8.89) 3 (6.67) 10 (22.22)
χ2 8.4586
P 0.0036

Table 4. Comparison in VAS rating between the two groups (
_
x  ± sd)

Group Before surgery 
(Scores)

After surgery 
(Scores) t P

Study group (n = 45) 1.15 ± 0.21 1.21 ± 0.11 1.6978 0.0931
Control group (n = 45) 1.18 ± 0.22 2.98 ± 0.25 36.2588 < 0.0010
t 0.6617 43.4720
P 0.5099 < 0.0010
Note: VAS, Visual Analogue Self-rating Scale.

analyzed with χ2 test. P < 
0.05 represents statistical- 
ly significant difference.

Results

Comparison in baseline 
characteristics between the 
two groups

There was no significant dif-
ference between the two gr- 
oups in age, lesion number, 
mean weight, or mean mass 
size as shown in Table 1.

Comparison in clinical re-
sponse between the two 
groups

Clinical response rate is hi- 
gher in the study group than 
that in the control group (P < 
0.05) as shown in Table 2.

Comparison in incidence of 
complications between the 
two groups

The incidence rate of com-
plications in the study group 
was 4.44%, including 1 case 
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Table 5. Comparison in SF-36 rating between the two groups (
_
x  ± 

sd)

Groups Before surgery 
(Score)

After surgery 
(Score) t P

Study group (n = 45) 63.85 ± 2.14 95.25 ± 8.14 25.0264 < 0.001
Control group (n = 45) 64.01 ± 2.22 80.15 ± 4.21 22.7484 < 0.001
t 0.3481 11.0531
P 0.7286 < 0.001
Note: SF-36, Short Form Health Survey.

group has higher SF-36 rating than the control 
group after surgery (P < 0.05). Comparison 
within each group: Both groups have higher 
SF-36 rating after surgery than before surgery 
(P < 0.05) as shown in Table 5.

Comparison in treatment satisfaction between 
the two groups

The study group has higher clinical treatment 
satisfaction than the control group (P < 0.05) 
as shown in Table 6.

Discussion

Breast masses are common in women. Clinical- 
ly they are divided into benign and malignant 
masses. Benign masses are more common, 
and most are fibromas. Some benign masses 
may transform into breast cancer if not timely 
or properly managed, leading to great threat-
ens to life [8, 9]. The incidence of breast mass-
es has significantly increased with continuous 
increase in life stress and elevation of living 
standards in women in recent years [10, 11]. 
For traditional invasive surgeries, postopera-
tive scars of varying sizes easily cause defor-
mity, largely compromising the appearance of 
the breast, which is not acceptable by most 
patients. Traditional surgeries are hard to carry 
out in clinical practice due to the psychologi- 
cal harm it causes to patients, and therefore 
has its limitations in use [12, 13].

time imaging helps surgeons to dynamically 
visualize the lesion, accurately excise the le- 
sion, and find micro lesions in early stage. This 
will minimize the risk of malignant transfor- 
mation for the lesions, and thus alleviate the 
patient’s psychological burden, and improve 
their life quality and prognosis [14-16]. 2) This 
surgery is more advanced and innovative. Its 
advantages include minimal invasiveness, sm- 
all incision, high level of safety, precise localiza-
tion, mild pain, definite resection effect, no ra- 
diation, and easy operation. In addition, it bare-
ly causes any postoperative scars, or leads to 
any aesthetic adverse consequence to the br- 
east due to its small incision which requires no 
suture to close. Therefore it is feasible in young 
and unmarried women, and preferred by the 
majority of female patients. This is another 
advantage over traditional surgery [17-20].

Based on experience in surgical practice, the 
following considerations should be taken dur-
ing ultrasound guided mammotome minimal 
invasive excision: 1) Observe blood supply in 
breast tissue, and keep away from large ves-
sels in operation. 2) After the mass is excised, 
remove a proper amount of surrounding nor- 
mal tissue to assure no residue of the lesions, 
and adequately clear the blood in the wound by 
suction [21]. 3) After the mass is complete 
excised, pressure dressing should be applied 
timely for 10-15 minutes. Pressure should be 
administered on the right site with right force. 

Table 6. Comparison in treatment satisfaction between the two 
groups (n, %)

Group Very  
satisfied Satisfied Unsatisfied Treatment  

satisfaction rate
Study group (n = 45) 16 (35.56) 26 (57.78) 3 (6.67) 42 (93.33)
Control group (n = 45) 11 (24.44) 20 (44.44) 14 (31.11) 31 (68.89)
χ2 8.7752
P 0.0031

This study showed that cli- 
nical overall response rate, 
patient satisfaction, and SF- 
36 rating are significantly 
higher in the study group th- 
an those in the control group 
respectively; while the inci-
dence of complications and 
VAS rating are significantly 
lower in the study group th- 
an those in the control gr- 
oup. It suggested that ultra-
sound guided mammotome 
minimally invasive incision 
is superior to traditional sur-
gery in safety and efficacy 
for treatment of breast ma- 
sses. This superiority may 
be related to the following 
aspects: 1) In ultrasound 
guided mammotome mini-
mally invasive incision, real 
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Elastic bandages could be used subsequently 
and the incision does not require suture. Finally 
check with ultrasound to assure no residual 
mass or bleeding.

This study has shortcomings in that the small 
sample and short study duration which com-
promises the interpretation and generalization 
of the results. Further studies with larger sam-
ples and extended duration are needed to pro-
vide more substantial evidence to demonstra- 
te the safety and efficacy of ultrasound guided 
mammotome minimally invasive excision.

In summary, for patients with breast mass, 
ultrasound guided mammotome minimally in- 
vasive excision provides precise excision of  
the lesion, alleviates the postoperative pain, 
reduces the complication incidence, and has 
improved safety and efficacy, thus improving 
the prognosis of patients.

Disclosure of conflict of interest

None.

Address correspondence to: Quanhua Fang, De- 
partment of Emergency, The Third People’s Hospi- 
tal of Linyi, No.117 Huaxia Road, Economic and 
Technological Development Zone, Linyi 276023, 
Shandong Province, China. Tel: +86-0539-8769- 
029; E-mail: fangquanhua42x@163.com

References

[1]	 Ciliberti G, Carotti L, Russo N, Gioia MI, Caroli 
G, Guerra F, Di Eusanio M, Capucci A. An un-
usual left atrial mass in a woman with active 
breast cancer and recent cardiothoracic sur-
gery. J Cardiovasc Echogr 2018; 28: 51-53.

[2]	 Englert EG, Ares G, Henricks A, Rychlik K, 
Hunter CJ. Analysis of factors predicting surgi-
cal intervention and associated costs in pedi-
atric breast masses: a single center study. Pe-
diatr Surg Int 2018; 34: 679-685.

[3]	 Rojas KE, Matthews N, Raker C, Clark MA, On-
stad M, Stuckey A, Gass J. Body mass index 
(BMI), postoperative appearance satisfaction, 
and sexual function in breast cancer survivor-
ship. J Cancer Surviv 2018; 12: 127-133.

[4]	 Cao Y, Xu Y, Hong Y, Xu X. A new minimally inva-
sive method for anatomic reconstruction of 
the lateral ankle ligaments with a Tightrope 
system. Arch Orthop Trauma Surg 2018; 138: 
1549-1555.

[5]	 Salgarello M, Pagliara D, Rossi M, Visconti G, 
Barone-Adesi L. Postoperative monitoring of 

free DIEP flap in breast reconstruction with 
near-infrared spectroscopy: variables affecting 
the regional oxygen saturation. J Reconstr Mi-
crosurg 2018; 34: 383-388.

[6]	 Carr DA, Volkov AA, Rhoiney DL, Setty P, Barrett 
RJ, Claybrooks R, Bono PL, Tong D, Soo TM. 
Management of thoracic disc herniations via 
posterior unilateral modified transfacet pedi-
cle-sparing decompression with segmental in-
strumentation and interbody fusion. Global 
Spine J 2017; 7: 506-513.

[7]	 Naz S, Masroor I, Afzal S, Mirza W, Butt S, 
Sajjad Z, Ahmad A. Accuracy of specimen radi-
ography in assessing complete local excision 
with breast-conservation surgery. Asian Pac J 
Cancer Prev 2018; 19: 763-767.

[8]	 Fiorentino A, Mazzola R, Giaj Levra N, Fersino 
S, Ricchetti F, Di Paola G, Gori S, Massocco A, 
Alongi F. Comorbidities and intensity-modulat-
ed radiotherapy with simultaneous integrated 
boost in elderly breast cancer patients. Aging 
Clin Exp Res 2018; 30: 533-538.

[9]	 Pang JH, Coombs DM, James I, Fishman J, 
Rubin JP, Gusenoff JA. Characterizing breast 
deformities after massive weight loss: utilizing 
the pittsburgh rating scale to examine factors 
affecting severity score and surgical decision 
making in a retrospective series. Ann Plast 
Surg 2018; 80: 207-211.

[10]	 Zou L, Liu FH, Shen PP, Hu Y, Liu XQ, Xu YY, Pen 
QL, Wang B, Zhu YQ, Tian Y. The incidence and 
risk factors of related lymphedema for breast 
cancer survivors post-operation: a 2-year fol-
low-up prospective cohort study. Breast Cancer 
2018; 25: 309-314.

[11]	 [Ouldamer L, Poisson E, Arbion F, Bonneau C, 
Vildé A, Body G, Michenet P. All pure flat atypi-
cal atypia lesions of the breast diagnosed us-
ing percutaneous vacuum-assisted breast bi-
opsy do not need surgical excision. Breast 
2018; 40: 4-9.

[12]	 Wang F, Huang W, Zhang Z, Wang H, Monje A, 
Wu Y. Minimally invasive flapless vs. flapped 
approach for single implant placement: a 
2-year randomized controlled clinical trial. Clin 
Oral Implants Res 2017; 28: 757-764.

[13]	 Parekh A, Dholakia AD, Zabranksy DJ, Asrari F, 
Camp M, Habibi M, Zellars R, Wright JL. 
Predictors of radiation-induced acute skin tox-
icity in breast cancer at a single institution: 
Role of fractionation and treatment volume. 
Adv Radiat Oncol 2017; 3: 8-15.

[14]	 Tong R, Yang Q, Wang C, Bi F, Jiang B. OVCA1 
expression and its correlation with the expres-
sion levels of cyclin D1 and p16 in cervical can-
cer and intraepithelial neoplasia. Oncol Lett 
2017; 13: 2929-2936.

[15]	 Yun J, Jeong HH, Cho J, Cho J, Kim EK, Eom JS, 
Han HH. Weight analysis of mastectomy speci-



Ultrasound-guided mammotome minimally invasive excision on breast masses

10844	 Int J Clin Exp Med 2019;12(8):10839-10844

mens and abdominal flaps used for breast re-
construction in Koreans. Arch Plast Surg 2018; 
45: 246-252.

[16]	 Sun W, Yu CY, Tong JP. A review of combined 
phacoemulsification and endoscopic cyclopho-
tocoagulation: efficacy and safety. Int J Oph- 
thalmol 2018; 11: 1396-1402.

[17]	 Chen F, Quan J, Huang P, You X. Hysterosalpin-
go-contrast sonography with four-dimensional 
technique for screening fallopian tubal paten-
cy: let’s make an exploration. J Minim Invasive 
Gynecol 2017; 24: 407-414.

[18]	 Tong K, Weisse C, Berent AC. Rigid urethrocys-
toscopy via a percutaneous fluoroscopic-as-
sisted perineal approach in male dogs: 19 
cases (2005-2014). J Am Vet Med Assoc 2016; 
249: 918-925.

[19]	 Sakurai K, Fujisaki S, Kubota H, Hara Y, Suzuki 
S, Adachi K, Tomita R, Enomoto K, Hirano T. 
Synchronous and unilateral breast cancers (in-
vasive lobular carcinoma and non-invasive 
ductal carcinoma)-a case report. Gan to Ka- 
gaku Ryoho 2018; 45: 73-75.

[20]	 Mijwel S, Backman M, Bolam KA, Olofsson E, 
Norrbom J, Bergh J, Sundberg CJ, Wengström 
Y, Rundqvist H. Highly favorable physiological 
responses to concurrent resistance and high-
intensity interval training during chemothera-
py: the OptiTrain breast cancer trial. Breast 
Cancer Res Treat 2018; 169: 93-103.

[21]	 Siddique M, Nawaz MK, Bashir H. The useful-
ness of SPECT/CT in sentinel node mapping of 
early stage breast cancer patients showing 
negative or equivocal findings on planar scin-
tigraphy. Asia Ocean J Nucl Med Biol 2018; 6: 
80-89.


