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1 Introduction
Breast cancer (BC) is the most common malignancy and one 

of the leading causes of cancer death among women worldwide 
(Mavaddat et al., 2019). Potential risk factors for BC include 
high body mass index, older age, family history, long menstrual 
periods, use of oral contraceptives, and exposure to radiation 
(Lee et al., 2019; Morra et al., 2019; Ein Ali Afjeh et al., 2020; 
Hossen  et  al., 2021). The vast majority of breast tumors are 
originated from glandular epithelial cells. Furthermore, invasive 
ductal carcinoma is the most common type of BC (approximately 
70%), followed by lobular, medullary, mucinous, comedo, papillary, 
tubular, and inflammatory carcinomas (DeSantis et al., 2017; 
von Minckwitz et al., 2017). The incidence of breast cancer in 
China accounts for about 10% of all female malignant tumors 
(Deng et al., 2019). With the development of imaging diagnosis, 
puncture technology and women’s health awareness, the early 
detection rate of BC has been greatly improved (Cardoso et al., 
2019; Thakur et al., 2019).

Early diagnosis and thorough treatment of BC are important 
for good prognosis. For patients with early BC, surgery is the 
primary choice of treatment, and modified radical mastectomy 
(MRM) is one of the most commonly performed surgeries. 
However, breast aesthetics are severely affected though MRM 
preserves the pectoralis major and minor muscles (Sajikumar et al., 
2019). Breasts are an important secondary sexual characteristic 
of women whose quality of life (QoL) is seriously impaired 
after mastectomy. With the development of breast surgery, 
breast-conserving surgery (BCS) has become a new therapeutic 

option for patients with early BC, which preserves the breast and 
ensures effective resection of the lesion, thus meeting the needs 
of patients (Benjamin et al., 2019). In addition, the traditional 
biomedical model focused on the biochemical factors leading to 
the onset of disease, while ignoring the social and psychological 
factors. As the medical model develops, the traditional model 
was increasingly criticized (Farre & Rapley, 2017). Engel, a 
professor of psychiatry and internal medicine at the University of 
Rochester (New York, USA), proposed a new bio-psycho-social 
model to replace the biomedical model in 1977 (Grotkamp et al., 
2020). After entering the 21st century, the bio-psycho-social 
model has been generally acknowledged. MRM was derived 
from radical mastectomy which was still accepted by patients 
with stage I or II BC until the mid-1980s (Bland et al., 2018). 
BCS was created later, known as more consistent with the new 
bio-psycho-social model since its inception, in which only the 
tumors and normal tissue around the tumors are removed other 
than the entire breast to preserve the shape and appearance of the 
treated breasts (Moyer, 1997). To reduce postoperative recurrence 
effectively, axillary lymph node dissection (LND) through 
separate incision, radiotherapy, chemotherapy and endocrine 
therapy were performed (Balthazar et al., 2021). Besides, regional 
differences were found in the selection of MRM and BCS, due 
to the higher recurrence in BCS at the early stage (Fan et al., 
2017). However, the progress of radiotherapy, chemotherapy 
and endocrine therapy ensures a reduction of postoperative 
recurrence rate in patients with early BC (Strnad et al., 2016). 
According to bio-psycho-social medical model, it is necessary 
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to pay attention not only to the clinical efficacy, but also to the 
social and psychological dimensions.

Nevertheless, some BC patients still have low acceptance of 
BCS in traditional oriental countries such as India and China 
(Zhang et al., 2012; Deepa et al., 2020). Therefore, we focused 
on the comparison of the prognosis and postoperative QoL 
between the two surgeries, hoping to provide strong evidence 
to promote the BCS in China.

2 Materials and methods
2.1 General data

A total of 200 patients with early BC who received surgical 
treatment in our Hospital from January 2015 to January 2017 were 
enrolled. The included patients were diagnosed with a single 
mammary tumor through Molybdenum target mammographic 
examination and pathological biopsy with a tumor diameter of 
≤3cm and the tumor-areola distance of ≥3cm. Patients with distant 
metastasis, severe hematological and immune diseases, or other 
malignant tumors were excluded. Patients who didn’t undergo 
designated treatment and those with incomplete follow-up due 
to diseases like mental illness were also excluded. 

2.2 Methods

Breast-conserving surgery

As to incision design, BCS was performed with two separate 
incisions for the breast and axilla. For patients with a lesion in 
the axillary tail of Spence, the most appropriate incision should 
be selected according to its specific location. Patients with a 
lesion in the upper hemisphere of the breast underwent an 
arcuate incision that was parallel to the areola, while patients 
with a lesion in the lower hemisphere of the breast were offered 
a radial incision through the center of the nipple. The axillary 
incision should be parallel along the axillary fold and the incision 
length of generally about 6cm was modulated to make it more 
convenient for axillary LND.

As to lesion resection, the extended local resection or 
quadrantectomy was selected to remove the complete lesion, 
according to the actual situation. A 1-2cm margin of normal 
tissue was removed with the lesion as well as the puncture 
tract. If the lesion invaded Cooper’s ligament or skin, shown 
as invasion phenomena such as depression, it was necessary 
to completely remove the epidermis, otherwise the epidermis 
could be preserved appropriately.

As to pathological examination, peripheral margins of the 
resected specimens were marked and sent for frozen section 
examination. Patients with positive surgical margins underwent 
extended resection and an additional resection margin of 5cm was 
recommended. Then pathological examination was performed 
again. If the results remained positive after extended resection, 
BCS would be replaced by MRM.

As to LND, the dissection involved lymph nodes from the 
leading edge of the latissimus dorsi to the deep surface of the 
pectoralis minor, as well as those below the axillary vein. A drain 

was placed in both the axilla and the incision, and the operation 
was completed via routine layer-by-layer suture.

Modified radical mastectomy

A fusiform incision was made around the lesion and carried 
to the superficial fascia, followed by free flap dissection and 
breast resection. A subcutaneous flap lying from the lower edge 
of the clavicle to the upper edge of the rectus abdominis, and 
from the lateral edge of the sternum to the leading edge of the 
latissimus dorsi was dissected. Subsequently, pectoralis major 
and pectoralis minor muscles were identified carefully, and the 
excision of flap with a breadth of 3cm around the perimeter of 
the lesion was conducted. A drainage tube was indwelled after 
ipsilateral axillary lymph node dissection, and the operation 
was completed via routine layer-by-layer suture.

Postoperative treatment

All patients received postoperative “conformal radiotherapy+ 
chemotherapy+ endocrine therapy”. According to actual situation, 
the specific treatment regimen was selected from the 2017 St. 
Gallen Breast Cancer Consensus (Si et al., 2020). The patients 
received neoadjuvant chemotherapy with taxotere, epirubicin 
and cyclophosphamide after surgery to consolidate treatment. 
One month postoperatively, those received breast conformal 
radiotherapy at a dose of 45-50 Gy to the whole breast plus 10 Gy 
to the tumor bed. In terms of endocrine therapy, premenopausal 
patients with estrogen receptor (ER) and progesterone receptor 
(PR) positive orally administered tamoxifen twice a day for 
5 years, and postmenopausal patients with ER and PR positive 
orally administered letrozole once daily at a dose of 2.5 mg for 
5 years. Moreover, patients with human epidermal growth factor 
receptor-2 (HER-2) (+++) were given Herceptin (starting with 
an initial dose of 8 mg/kg intravenously for about 90 minutes, 
then reducing to 6 mg/kg per week for consecutive 12 months).

2.3 Outcome measures

Perioperative outcome measures: Operation time, incision 
length, intraoperative blood loss and hospital stay were observed 
and analyzed (Fulton et al., 2019).

Postoperative complication rates: Incidence rates of 
subcutaneous effusion, subcutaneous hemorrhage, flap necrosis, 
infection, and upper limb edema as well as the total incidence 
were observed and analyzed (Clough et al., 2018).

Postoperative aesthetic outcomes: One year postoperatively, 
the breast aesthetics were evaluated using Harris’s 4-staged 
subjective evaluation method (van Bommel & van Dalen, 2019). 
Aesthetic outcomes were classified as: having symmetrical breasts 
of similar shape and texture, and normal color with nipple height 
difference of ≤2cm (excellent); having symmetrical breasts of 
similar shape and texture, and normal color with nipple height 
difference between 2-3cm (good); having symmetrical breasts 
of slightly worse texture and light color with nipple height 
difference between 2-3cm (fair); having non-asymmetric breasts 
of reduced size, markedly worse texture and significantly light 
color with nipple height difference of >3cm (poor). The rate of 
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good-to-excellent aesthetic outcomes= (excellent cases+ good 
cases)/total number of cases *100%.

Recurrence and mortality rate at one and three years 
postoperatively: A one- and three-year follow-up was conducted 
in an out-patient clinic to collect recurrence and mortality 
rate (Wunderle et al., 2018). The recurrence was observed in 
molybdenum target X-ray and ultrasound examinations, and 
telephone survey was made to obtain relevant information from 
the patients with incomplete follow-up or their families.

Postoperative QoL at one and three years postoperatively: A 
one- and three-year follow-up was conducted in an out-patient 
clinic to understand postoperative QoL, which was assessed 
using the quality of life questionnaire-core 30 (QLQ-C30) and 
quality of life questionnaire breast cancer module 23 (QLQ-
BR23) developed by the European Organization for Research 
and Treatment of Cancer (EORTC) (Kontodimopoulos et al., 
2011). Main contents of the questionnaires included emotional 
functioning, social functioning, body image, sexual function and 
global QoL, with higher scores indicating better QoL.

2.4 Statistical analysis

Data analyses were performed with the SPSS 24.0 software. 
Chi-square test (χ2 test) was adopted for the comparison of 
enumeration data expressed as the case/percentage (n/%). 
The measurement data with the normal distribution were expressed 
as mean ± standard deviation ( x  ± sd). Independent t-test was 
used for the comparison between the two groups, and paired 

samples t-test was applied for the comparison within the same 
group. A significant level of α=0.05 was adopted. P<0.05 was 
considered statistically different.

3 Results
3.1 Baseline information

In the MRM group, 5 of 123 patients dropped out one year 
after surgery and 18 of 123 patients dropped out three years after 
surgery, therefore, only 100 patients were included. In the BCS 
group, 6 of 136 patients dropped out one year after surgery and 
30 of 136 patients dropped out three years after surgery, hence, 
only 100 patients were enrolled. There was no significant difference 
in age, menopause status and other general data, suggesting that 
the two groups were comparable (P>0.05). See Table 1.

3.2 Comparison of perioperative outcome measures

Patients had significantly shorter operation time and hospital 
stay, smaller incisions, and less intraoperative blood loss in the 
BCS group than in the MRM group (all P<0.0001). See Table 2.

3.3 Comparison of complication rates

Patients in both groups presented with subcutaneous 
effusion, subcutaneous hemorrhage, infection, and upper limb 
edema, and no skin flap necrosis was found in the BCS group 
while one flap necrosis was found in the MRM group. The total 

Table 1. Baseline information.

Items MRM Group (n=100) BCS Group (n=100) t/χ2 P
Age (year) 38.2 ± 8.6 39.3 ± 9.1 0.879 0.381
Menopause (n) 45 (45.0) 38 (38.0) 0.149 0.670
Onset time (month) 10.5 ± 3.2 9.7 ± 3.6 1.661 0.098
Tumor size (cm) 1.2 ± 0.9 1.3 ± 0.7 0.877 0.382
Axillary lymph node metastasis (n)
Yes 22 (22.0) 27(27.0) 0.676 0.411
No 78 (78.0) 73(73.0)
Lesion site
UOQ 57 (57.0) 62(62.0) 0.447 0.682
LOQ 10 (10.0) 7 (7.0)
UIQ 22 (22.0) 18 (18.00)
LIQ 11 (11.0) 13 (130)
TNM stage
Stage I 68 (68.0) 62 (62.0) 0.791 0.374
Stage II 32 (32.0) 38 (38.0)
Pathological type (n)
Invasive ductal carcinoma 75 (75.0) 70 (70.0) 0.125 0.771
Invasive lobular carcinoma 16 (16.0) 21 (21.0)
Other types 9 (9.0) 9 (9.0)
Immunohistochemistry
ER (+) 62 55 1.009 0.315
PR (+) 52 56 0.322 0.570
HER-2 (+++) 8 6 0.307 0.579
Note: MRM = modified radical mastectomy; BCS = breast-conserving surgery; UOQ = Upper outer quadrant; LOQ = Lower outer quadrant; UIQ = Upper inner quadrant; LIQ = 
Lower inner quadrant; TNM, tumor-node-metastasis; t, statistical value of t-test; χ2, Chi square value; P, statistical difference.
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complication rate in the BCS group was significantly lower than 
that in the MRM group (6.0% vs 16.0%, P=0.024). See Table 3.

3.4 Comparison of aesthetic outcomes

The patients of the MRM group removed the breast though 
pectoralis major and minor muscles were preserved, thus 
aesthetic outcome was poor. The excellent and good rates in the 
BCS Group were much higher than those in the MRM Group 
(92.0% vs 0.0%, P=0.0004). See Table 4.

3.5 Comparison of prognosis at one and three years 
postoperatively

No significant differences were found in local recurrence 
rate, distant metastasis rate and mortality rate at one and three 
years postoperatively. (P>0.05). See Table 5.

3.6 Comparison of postoperative QoL at one and three years 
postoperatively

At one and three years postoperatively, the scores of emotional 
functioning, body image, sexual functioning and global QoL in 
the BCS group were significantly higher than those in the MRM 
group (P<0.0001). No significant difference was found in the 
score of social functioning between the two groups (P>0.05). 
Besides, the scores of emotional functioning, social functioning, 
body image, sexual functioning and global QoL at three years 
postoperatively were significantly higher than those at one year 
postoperatively (P < 0.05). See Figure 1.

4 Discussion
Our study demonstrates that BCS has better perioperative 

outcomes and lower complication rates compared with MRM. 

Table 2. Comparison of perioperative outcome measures.

Items MRM Group (n=100) BCS Group (n=100) t P
Operation time (min) 110.4 ± 15.0 67.5 ± 11.8 22.478 <0.0001
Incision length (cm) 11.8 ± 1.1 5.1 ± 0.8 49.259 <0.0001
Intraoperative blood loss (mL) 81.7 ± 11.2 49.4 ± 8.7 22.775 <0.0001
Hospital stay (day) 14.6 ± 2.4 11.5 ± 1.9 10.127 <0.0001
Note: MRM = modified radical mastectomy; BCS = breast-conserving surgery.

Table 3. Comparison of complication rates.

Group Subcutaneous 
effusion

Subcutaneous 
hemorrhage Skin flap necrosis Infection Upper limb edema Total complication 

rate
MRM Group (n=100) 6 3 1 3 3 16.0%
BCS Group (n=100) 2 1 0 2 1 6.0%
χ2 5.107
P 0.024
Note: MRM = modified radical mastectomy; BCS = breast-conserving surgery.

Table 4. Comparison of aesthetic outcomes.

Group Excellent Good Fair Poor Excellent and good rate
MRM Group (n=100) 0 0 0 100 0.0%
BSC Group (n=100) 84 8 6 2 92.0%
χ2 170.4
P <0.0001
Note: MRM = modified radical mastectomy; BCS = breast-conserving surgery.

Table 5. Comparison of prognosis at one and three years postoperatively.

Group
Local recurrence rate Distant metastasis rate Mortality rate

1 year 
postoperatively

3 year 
postoperatively

1 year 
postoperatively

3 year 
postoperatively

1 year 
postoperatively

3 year 
postoperatively

MRM 
Group 

(n=100)

1 (1.0) 2 (2.0) 1 (1.0) 3 (3.0) 0 (0.0) 2 (2.0)

BCS 
Group 

(n=100)

1 (1.0) 4 (4.0) 0 (0.0) 4 (4.0) 0 (0.0) 3 (3.0)

χ2 0.505 0.172 0.000 0.000
P 1.477 0.678 0.500 1.000 1.000 1.000

Note: MRM = modified radical mastectomy; BCS = breast-conserving surgery.
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Wang et al. (2019a) identified that a shorter operation time of BCS 
contributed to less trauma, and better recovery and perioperative 
outcomes. Guo  et  al. (2017) reported that breast removal in 
patients undergoing MRM had a destructive effect on breasts, 
and thus predisposed to complications such as subcutaneous 
effusion, subcutaneous hemorrhage, infection, and upper limb 
edema after surgery. In this study, patients treated with BCS 
had significantly shorter operation time, smaller incisions and 
less blood loss than those treated with MRM, which promoted 
more rapid discharge. Additionally, the complication rates were 
significantly higher in the MRM group than in the BCS group 

due to the more serious destruction of MRM to the surrounding 
tissues of mammary glands. Main reasons for better perioperative 
outcomes and lower postoperative complication rates of BCS 
were: only breast tissue invaded by the single tumors was removed 
in BCS, which was less invasive than MRM in which the breast 
was completely removed; free flaps were used on the affected 
side, which caused damage to the superficial fascia as well as 
the tissues around the pectoralis major and minor muscles 
(Guo et al., 2018; Mohamed et al., 2019).

Our study reveals that BCS confers a better postoperative QoL 
than MRM. A 3-year follow-up study reported by Rosenberg et al. 

Figure 1. Comparison of postoperative QoL at one and three years postoperatively. (A) Emotional functioning: Compared with the MRM 
group, ****P<0.0001; (B) Social functioning: Compared with the MRM group, ***P<0.001, ****P<0.0001; (C) Body image: Compared with the 
MRM group, ****P<0.0001; (D) Sexual functioning: Compared with the MRM group, *P <0.05, ****P<0.0001; (E) Global QoL: Compared with 
the MRM group, *P <0.05, ****P<0.0001. Note: QoL = quality of life; MRM = modified radical mastectomy; BCS = breast-conserving surgery.
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(2019) found that the QoL of patients treated with BCS was only 
slightly affected by physical trauma, anxiety, etc., and their daily 
life remained normal; the QoL of patients treated with MRM 
was severely affected in terms of the sexual life, self-emotion, 
etc., which caused great psychological pressure. Since patients 
undergoing MRM might use breast pads to maintain their 
secondary sexual characteristics, the social functioning was not 
greatly affected. Similarly, Kaur et al. (2018) assessed aesthetic 
outcomes and showed that the QoL of patients with early BC 
was mainly related to whether the breast was retained or the 
shape of breast was considered satisfactory. In line with the two 
studies above, our study showed a better postoperative QoL in 
patients undergoing BCS than in patients undergoing MRM. 
Furthermore, we improved the assessment of QoL at one and 
three years after surgery in terms of emotional functioning, social 
functioning, body image, sexual functioning, and global QoL. 
Although pectoralis major and minor muscles were preserved 
in the MRM group, postoperative aesthetic outcome and were 
still evaluated as poor by Harris’s 4-staged subjective evaluation 
method because the breast was completely removed (Wang et al., 
2019b). The rate of good-to-excellent aesthetic outcomes in the 
BCS group was up to 92.0%, suggesting that BCS has little effect 
on the shape and texture of the affected breasts. Unlike previous 
studies, we found that the indicators of QoL at three years after 
surgery were significantly improved compared with those at one 
year after surgery, which may indicate that postoperative patients 
with BC gradually adapt themselves to the change.

Prognosis is the primary concern in clinical practice. 
In this study, we confirm that BCS offers a good prognosis 
equivalent to MRM. There was no significant difference in the 
local recurrence, distant metastasis and mortality rate at one 
and three years after surgery between the two groups. A meta-
analysis for the prognosis of BCS and MRM showed that there 
was no significant difference in the prognosis (Zehra  et  al., 
2020). Notably, the postoperative recurrence rate of early BC 
was significantly reduced with the development of radiotherapy, 
chemotherapy and endocrine therapy (Kontodimopoulos et al., 
2011). De Lorenzi et al. reported in 2000 that the recurrence rate 
at three years after BCS was about 15.0%, which was significantly 
higher than that in our study (4.0%) (De Lorenzi et al., 2016). 
This is mainly due to the improvement in adjuvant therapy, 
surgical resection, LND, and early diagnosis (van Maaren et al., 
2016; Jagsi et al., 2019).

Several limitations still remain in this study though we 
have achieved certain positive results. This was single-centered 
study for a better follow-up effect. QoL was mainly assessed by 
questionnaire survey after surgery instead of before and after 
surgery. Moreover, the scale reliability and validity were not 
analyzed in this study though they were verified in previous 
studies. This was a three-year follow-up study, and longer follow-
up was not performed. Therefore, we will use larger sample sizes 
of multi-center trials with long-term follow-up to get a more 
precise conclusion in the future.

In summary, BCS offers a good prognosis equivalent to 
MRM, and leads to less trauma, and better aesthetic outcome 
and QoL than MRM, which is more worthy of being promoted 
clinically in treating early BC.
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