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Effectiveness of sequential method pure single-port lumpectomy-breast conserving
surgery for early-stage breast cancer in different quadrants
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Department of Breast Surgery, Harbin Medical University Cancer Hospital, Harbin Heilongjiang, 150081, P. R. China
Corresponding author: LI Zhigao, Email: drzhigaoli@hrbmu.edu.cn

[ Abstract] Objective To compare the effectiveness of sequential method pure single-port lumpectomy-breast
conserving surgery (SMPSL-BCS) in treating early-stage breast cancer patients with tumors in different quadrants.
Methods A retrospective analysis was conducted on 200 early-stage breast cancer female patients admitted between
January 2023 and December 2023. According to the quadrant where the tumor was located, the patients were allocated
into the upper outer quadrant group (UO group), lower outer quadrant group (LO group), upper inner quadrant group
(UI group), and lower inner quadrant group (LI group), with 50 cases in each group. There was no significant difference

(P>0.05) in the baseline data, including age, body mass index, smoking history, marital status, comorbidities, affected
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breast side, maximum tumor diameter on ultrasound, maximum pathological tumor diameter, clinical tumor stage,
molecular subtype, and disease duration. The operation time, intraoperative blood loss, postoperative drainage volume,
and extubation time were recorded and compared between groups. Additionally, the occurrence of early-stage
complications (1-3 months after operation; including subcutaneous fluid accumulation, incision infection, superficial skin
burns) and late-stage complications (>3 months after operation; including pectoralis major muscle adhesion, changes in
breast appearance and shape, sensory discomfort) were assessed. At 6 months after operation, the cosmetic outcome of
breast-conserving surgery was rated for all groups. Results The UO group had the shortest operation time, followed by
the UI group, LO group, and LI group, showing significant differences between groups (P<0.05). The UO group had the
least intraoperative blood loss, followed by the LO group, UI group, and LI group; except for the difference between UO
group and LO group, which was not significant (P>0.05), the differences between the other groups were significant
(P<0.05). The UO group had the least postoperative drainage volume, followed by the LO group, UI group, and LI group;
except for the difference between LO group and UI group, which was not significant (P>0.05), the differences between the
other groups were significant (P<0.05). The extubation time of the LI group was significantly longer than that of the other
groups (P<0.05). All patients were followed up 4-12 months, with an average of 8 months. And 193 patients were followed
up more than 6 months, including 48 patients in UO group, 47 in LO group, 49 in UI group, and 49 in LI group. In the
early-stage period, the LI group had a higher incidence of subcutaneous fluid accumulation after tube removal compared
to the UO group and LO group (P<0.05), while there was no significant difference in the incidences of other early
complications between groups (P>0.05). In the late-stage period, the LI group had significantly higher incidences of
pectoralis major muscle adhesion and changes in breast appearance and shape than UO group and LO group (P<0.05),
and a significantly higher incidence of sensory discomfort than UO group (P<0.05). There was no significant difference in
the incidences of other late-stage complications between groups (P>0.05). At 6 months after operation, the cosmetic
outcomes of breast-conserving surgery were significantly better in UO group, LO group, and UI group than in LI group
(P<0.05); there was no significant difference between the other groups (P>0.05). Conclusion In the treatment of early-
stage breast cancer using SMPSL-BCS, patients with tumors located in the upper outer quadrant show the best
effectiveness. The effectivenesses are similar for patients with tumors in the lower outer and upper inner quadrants.
However, patients with tumors in the lower inner quadrant do not experience significant advantages. Therefore, it is
recommended that SMPSL-BCS should not be the first-choice surgical method for patients with tumors in the lower inner

quadrant.

[ Key words] Breast cancer; sequential method pure single-port lumpectomy-breast conserving surgery; wire-

guided positioning; tumor location
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F1 4ABELFRILE (n=50)
Tab.1 Comparison of baseline data between groups (7=50)

B TR A4l SR [ S N4 SiiHE P{H
Baseline data UO group LO group UI group LI group Statistical value P value
i (ets, &) 48.76+11.48 52.56+13.21 50.10+£12.10 50.88+11.26  F=0.869 0.458
BT AR L (eks, kg/m®) 23.1244.00 23344376  22.89+2.80  23.13+3.61  F=0.134 0.940
W CA /G, i) 9/41 4/46 6/44 3/47 ¥=4.290 0.274
USRI (20 ARLE, 1)) 44/6 48/2 49/1 45/5 §'=5.223 0.182
R IFAE (TC/ i ML A R /35 1L K PR, 461)) 41/3/3/3 35/8/4/3 39/5/4/2 43/3/3/1 §=5.920 0.748
AL (Ze/ 47, ) 25/25 23/27 24/26 22/28 §=0.401 0.940
R R IR e K AR (ets, cm) 2.58+0.49 2.5440.55 2.30+0.67 2.46+0.50 F=2.423 0.067
G A iR B K AR (Gks, em) 2.700.39 2.54+0.33 2.600.51 2.58+0.57 F=1.039 0.376
I A3 0 3517 1 31/ 10441, 910D 15/21/14 17/24/9 13/20/17 16/27/7 ¥=7.219 0.301
4343 (Luminal %J/HER2 13 AT/ =AY, i)  20/24/6 18/22/10 26/18/6 25/20/5 ¥=5.149 0.525
fFE (s, d) 41.36+10.75 38.48+9.32  39.86+9.77  41.86£8.66  F=1.257 0.290
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Fig.1 Ultrasound-guided wire-guided positioning technique
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Fig.3 Postoperative appearance of the breast in the anteroposterior, lateral, and oblique views after SMPSL-BCS a. A 52-year-old patient

with invasive ductal carcinoma (HER2 overexpression type) in UO group, and cosmetic outcome rated as grade | at 144 days after operation;

b. A 43-year-old patient with invasive ductal carcinoma (Luminal type) in LO group, and cosmetic outcome rated as grade | at 137 days after

operation; c. A 75-year-old patient with invasive ductal carcinoma (HER2 overexpression type) in UI group, and cosmetic outcome rated as

grade Il at 360 days after operation
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®2 4 HEFERABLE (X5 )

Tab.2 Comparison of outcome indicators between groups (x+s)

ek bl SN N A N4 P{A
Outcome indicator UO group LO group UI group LI group P value
FARHFE (%ts, min) 92.0+18.0 122.2410.7 112.4£15.3 149.2421.5 <0.001
A i (s, mL) 26.249.5 27.0+14.3 34.4+12.6 69.6+17.8 <0.001
RJG51 & (s, mL) 248.6+42.0 336.8+54.5 341.7451.8 370.5+59.8 <0.001
WA E] (Gets, d) 8.0+0.9 8.7+2.0 8.6+2.0 11.3£5.2 <0.001
ARG R AE (1] (%) ]

WA G N 1(2) 1(2) 2(4) 8(12) 0.007

Ll=pzers 0(0) 0(0) 0(0) 1(2) 1.000

RR LRI 2(4) 4(8) 3(6) 6(12) 0.471
ARIFm I RE (4] (%) ]

FE IR KUY % 0(0) 1(2) 2(4) 8(16) 0.002

FLEANATE AR AR 1(2) 3(6) 3(6) 10 (20) 0.001

BB ARIE 2(4) 5(10) 6(12) 12 (24) 0.022
PRALTFAR LA L/, B1) 29/18/1/0 28/16/2/1 29/17/2/1 16/23/6/4 0.042
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x3 4 BERIERFAFHLE (n=50)
Tab.3 Pairwise comparison of outcome indicators in the four groups (7=50)
b E4H vs AN FAH 4b F2H vs N EAH 4h F2H vs NR4AH

e UO group vs LO group UO group vs UI group UO group vs LI group
Outcome indicator BN (B (95%CT) PfE A (95%CI) PE  ZUVE (95%CI) P18

Effect value (95%CI) Pvalue Effect value (95%CI) Pvalue Effect value (95%CI) P value
FARMHE (min) MD=-30.16 (-38.89, —21.44) <0.001 MD=-20.35(-29.08, —11.62) <0.001 MD=-57.08 (-65.81, —48.36)  <0.001
A i (mL) MD=-0.82 (-8.03, 6.38) 0.991 MD=-11.21(-18.42, -4.00) <0.001 MD=-43.43 (-50.64, —36.23)  <0.001
551 (mL) MD=-88.26 (-115.43, -61.08) <0.001 MD=-93.14(-120.32, —65.97) <0.001 MD=-121.93 (-149.10, —94.75) <0.001
PAEWIE] (d) MD=-0.74 (-2.30, 0.82) 0.611 MD=-0.64 (-2.20, 0.92) 0.714 MD=-3.32(-4.88, —1.76) <0.001
WG K TR OR=1.00 (0.10, 9.95) 1.000  OR=0.59 (0.07, 4.62) 0.970  OR=0.15(0.03, 0.90) 0.047
FE RN R UK % OR=0.33 (0.01, 8.21) 0.257 OR=0.19(0.01, 4.10) 0.247  OR=0.05 (0.00, 0.88) 0.003
FLEAMRATER A OR=0.19 (0.01, 4.10) 0.247 OR=0.13(0.01, 2.67) 0.064 OR=0.04 (0.00, 0.67) 0.001
JEGEANE OR=0.43 (0.09, 2.01) 0.182 OR=0.35(0.08, 1.60) 0.164 OR=0.16 (0.04, 0.66) 0.004
RAFARERSR — 0913 — 1.000 — 0.039

SN vs N B4 ANTEH vs W R4 N 4 vs R4

2k s LO group vs UI group LO group vs LI group UI group vs LI group
Outcome indicator BUNAH (95%CI) P{H  RUVAHE (95%CI) P RUV{H (95%CI) P{H

Effect value (95%CI) Pvalue Effect value (95%CI) Pvalue Effect value (95%CI) P value
FABFE (min) MD=9.81 (1.09, 18.54) 0.021 MD=-26.92 (-35.65, -18.20) <0.001 MD=-36.73 (-45.46, -28.01)  <0.001
A i (mL) MD=-10.39 (-17.59, -3.18)  0.001 MD=-42.61 (-49.82, —35.40) <0.001 MD=-32.22(-39.43, -25.02)  <0.001
ARJE51H (mL) MD=-4.89 (-32.06, 22.29) 0.966 MD=-33.67 (-60.85, —-6.50)  0.008 MD=-28.79 (-55.96, —1.61) 0.033
WA (d) MD=0.10 (-1.46, 1.66) 0.998 MD=-2.58 (-4.14, —1.02) <0.001 MD=-2.68 (-4.24, —-1.12) <0.001
WA 5 R OR=0.59 (0.07, 4.62) 0.970 OR=0.15(0.03, 0.90) 0.047 OR=0.26 (0.06, 1.12) 0.054
FE AR R UK % OR=0.59 (0.07, 4.62) 0.970 OR=0.15(0.03, 0.90) 0.047 OR=0.26(0.06, 1.12) 0.054
FLEAPMATERBEAE  OR=0.70 (0.13, 3.72) 0.470 OR=0.20 (0.05, 0.84) 0.016 OR=0.28(0.08, 1.02) 0.081
AN OR=0.83 (0.25, 2.77) 0.944 OR=0.37(0.13, 1.11) 0.109 OR=0.45(0.16, 1.27) 0.129
PRATFARIEERR — 0913 — 0.034 — 0.039
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