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Abstract

Introduction: Breast-conserving surgery (BCS) followed by radiotherapy is the
standard treatment for early stages of breast cancer. Margin status may
significantly impact local recurrence (LR) in patients treated with BCS. The
present study aimed to evaluate the relationship between margin status and LR.

Materials and Methods: In a retrospective longitudinal study, we analyzed
medical records of 1,716 breast cancer patients treated by BCS at Motamed
Cancer Institute (MCI) from 2001 to 2020. The collected data included
pathology report data, such as tumor size, axillary involvement, molecular
subtype, margin status, histological grade, lymphovascular invasion, and LR, as
well as demographic characteristics. Margins were defined as close if surgical
margins were less than 2 mm, as free if surgical margins were higher than 2 mm,
and as positive if malignant cells were present in one of the tissue edges.

Results: It was found that 133 (7.7%) patients had LR. The mean follow-up time
was 46.79 (+34.47) months. The multivariate logistic regression analysis showed
that the presence of involved margins (OR=9.27; 95% ClI: 2.08-41.36) and stage
111 of cancer (OR=6.69; 95% CI: 1.95-22.95) were correlated with LR.

Conclusions: The findings indicated a low LR rate for breast cancer. Margin
involvement and stage 11 breast cancer were correlated with high LR risk and
should be considered for these patients before surgery to reduce the LR rate.
Prospective trials and long-term follow-up are required to confirm these results.
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Introduction

Breast cancer is the deadliest cancer in women
(684,996 new deaths worldwide in 2020) (1)
and the fifth leading cause of death in Iranian
women (2) despite diagnostic and therapeutic
advances in this disease. Nowadays, breast-
conserving surgery (BCS) combined with
radiotherapy is the standard treatment for early-
stage breast cancer (3). In BCS, the tumor is
removed with a clean margin; the surgeon
considers a suitable distance from the tumor and
removes it to ensure that cancer cells do not
remain in the breast tissue. The presence of
margin involvement can lead to local recurrence
(LR) of cancer and the need for reoperation (4).
An LR rate of 2%-17% has been reported after
BCS (5).

Since there is no consensus on the appropriate
margin in BCS and its effect on the rate of
breast cancer LR, this study aimed to assess the
impact of surgical margin status on LR risk after
BCS.

Material and Methods

Patients with breast cancer referred to the breast
clinic of Motamed Cancer Institute (MCI) in
Tehran (Iran) in 2022 were enrolled in this
longitudinal study. The study received the
ethics committee approval of Motamed Cancer
Institute (IR.ACECR.IBCRC.REC.1398.019).
The study population was patients with breast
cancer treated by conservative surgery from
2001 to 2020 in the specialized breast clinic of
MCI. The univariate logistic regression analysis
model investigated the correlation of
demographic and clinical variables with the
chance of LR.

Results

Among 1716 patients with breast cancer who
had undergone BCS between 2001 and 2020,
LR occurred in 133 (7.7%) patients during the
follow-up period. The involved margin was
observed in 8.3% and 0.7% of the participants
in the groups with and without LR, respectively.
Patients in both groups were followed for 5 to
210 months. The mean follow-up time was
46.79 (£34.47) months. In the group with LR,
the mean time interval to recurrence was 51.66
(x42.68) months. The mean age at diagnosis
was 46.8 (£13.37) years in the group with LR
and 48.7 (x10) years in the group without LR
(Table 1). Lymph node ratio (LNR) was higher
in the group with LR than in the group without
LR (0.3 vs 0.14). The mean BMI and Ki67 were
28.05 and 43.26, respectively, in the
participants with LR, and 27.98 and 33.92,
respectively, in the group without LR.

As indicated in Table 1, univariate logistic
regression analysis indicated that Ki67
biomarker (OR=1.02; 0.95 CI: 1.00-1.03), stage
Il of the disease (OR=8.31; 0.95 CI: 3.66-
18.88), negative ER (OR=3.22; 0.95 CI: 1.87-
5.54), negative PR (OR=2.25; 0.95 CI: 1.35-
3.74), negative HER-2 (OR=2.52; 0.95 CI:
1.32-4.79), and the involved margin
(OR=10.03; 0.95 CI: 3.43-29.32) were
significantly correlated to LR.

Considering that lymph node involvement and
tumor size are indicators of the disease stage,
we only assessed the stage of the disease by the
multivariate model. Due to the low frequency of
close and involved margin groups, they were
combined in regression analysis. According to
the multivariate analysis results, stage 111 of the
disease and involved margin increased the odds
ratio of LR up to 6.69 (95% CI: 1.95-22.94) and
9.27 (95% CI: 2.08-41.36) times.

Table 1: Univariate and multivariate analysis to assess the relationship between demographic and clinical
variables with the LR of breast cancer

Variable Univariate Multivariate
B SE  OR (CI95%) B SE  OR(CI 95%)
BMI 0.00 0.03 1.00(0.95-1.06) - - -
Ki67 0.01 0.01 1.02(1.00-1.03)* 0.01 0.01 1.01(0.99-1.03)
Marital Status
Married - - 1 - - -
Not Married -0.02 0.32 0.98 (0.52-1.83) - - -
Education
>High School - - 1 - - -
<High School 042 0.33 1.52(0.8-2.88) - - -
Age
> 50 Years - - 1 - - -
<50 Years 0.09 0.25 1.09(0.67-1.77) - - -
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Variable Univariate Multivariate

B SE  OR(Cl 95%) B SE  OR(CIl 95%)
Stage
I - - 1 - - 1
I 0.24 031 1.27 (0.69-2.31) 052 0.52 1.67(0.6-4.65)
i 212 042 831(3.66-18.88)* 19 0.62 6.69 (1.95-22.94) *
Margin status
Free - - 1 - - 1
Involved 231 055 10.03(3.43-29.32)* 223 0.76 9.27 (2.08-41.36) *
Grade
I - - 1
I -0.19 0.36 0.83(0.41-1.68) - - -
i 0.07 0.38 1.07 (0.51-2.26) - - -
Estrogen Receptor
Pos - - 1 - - 1
Neg 117 023 3.22(1.87-554)* 133 0.82 3.77(0.76-18.74)
Progesterone Receptor
Pos - - 1 - - 1
Neg 081 036 2.25(1.35-3.74)* -0.26 0.77 0.77(0.17-3.51)
HER-2
Neg - - 1 - - 1
Pos 092 0.33 2.52(1.32-4.79) * 0.8 0.49 2.22(0.86-5.75)

The association of tumor subtypes with LR was
assessed as well. According to the results, the
risk of LR was correlated with triple-negative

and Her-2 positive subtypes about 2.89 (95%
Cl: 1.31-6.37) and 4.33 (95% CI: 1.41-13.35)
times, respectively (Table 2).

Table 2: Univariate analysis to assess the relationship between subtypes of tumor with the LR of breast

cancer
Tumor Subtypes With LR Without LR Univariate

N (%) N (%) B SE OR (CI 95%)
Luminal A 27 (27) 39 (32.8) - - 1
Luminal B 28 (28) 60 (50.4) -0.39 0.34 0.64 (0.35-1.31)
Triple Negative 30 (30) 15 (12.6) 1.01 0.40 2.89 (1.31-6.37) *
HER-2 Positive 15 (15) 5(4.2) 1.47 0.57 4.33 (1.41-13.35) *

Discussion

This study aimed to assess the effect of surgical
margin status on LR risk after BCS in Iranian
patients. The rate of LR in MCI was 7.7%.
Although Ki67 biomarker, stage Il of the
disease, negative ER, negative PR, negative
Her2-neu, and the involved margin increased
the risk of LR, only stage 111 of the disease and
the involved margin were significantly
correlated with LR.

According to the univariate analysis, involved
surgical margins increased the risk of LR 10.03
times. This finding was confirmed through
multivariate analysis, which showed that the
involved margin impacts LR (OR= 9.27). In
two other recently published studies, Russo et
al. (6) and Bernardi et al. (3) indicated that the
surgical margin was not associated with
recurrence rate. Yet, a study found that the
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positive margin is significantly correlated with
LR (7). In the current study, stage Il of the
disease was associated with an increased risk of
LR (OR= 6.69; 0.95% CI: 1.95 22.94). The
stage of the disease is directly related to the
tumour size, and larger tumors have higher odds
of the involved surgical margin. Furthermore,
the higher rate of lymph node involvement in
large tumors may be accompanied by a higher
rate of LR. In this regard, the univariate analysis
showed tumor size >5cm, and lymph node
involvements were correlated with an elevated
risk of LR. Overall, our results provided an
overview of the surgical margin status in an
Iranian breast cancer referral center and
indicated that the minimum appropriate surgical
margin (absence of cancer cells in the stained
margin) should be considered a prognostic
factor of LR.
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Conclusion

We found that the involved surgical margin and
stage Il of the disease were associated with
increased risk of LR compared to the clear
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Table 1: Demographic and clinical variables in the two groups with and without LR of breast cancer

Without local

Categorical variables (N (%)) With local recurrence P-value
recurrence

Marital status 0.538

Single 12 (9.5) 13 (10.9)

Married 101 (80.2) 95 (79.8)

Divorce 13(9.2) 11 (8.4)

Education 0.547

Iliterate 16 (14.7) 6 (8.8)

Primary school 28 (25.7) 15 (22.1)

High school 41 (37.6) 28 (41.2)

University 24 (22) 19 (27.9)

Age of diagnosis 0.804

< 50 years 80 (60.2) 79 (58.9)

>50 53 (39.8) 57 (41.2)

Pathology report 0.003

Invasive Ductal Ca. 102 (76.6) 123 (90.4)
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Without local

Categorical variables (N (%)) With local recurrence P-value
recurrence
In situ Ductal Ca. 5(3.8) 7(5.1)
Invasive Lobular Ca. 5(3.8) 5(3.7)
Invasive Ductal & Lobular Ca. 2(1.5) 0(0)
Others (Medullary Ca, Sarcoma,
Paget) 19 (14.3) 1(0.7)
Tumor size <0.001
<2cm 35 (26.3) 51 (37.5)
2-5¢cm 67 (50.4) 80 (58.8)
>5cm 31 (23.3) 5(3.7)
Stage <0.001
I 24 (18) 43 (31.6)
I 58 (43) 82 (60.3)
" 51 (38) 11 (8.1)
Grade 0.635
I 20 (16.5) 21 (15.4)
I 57 (47.1) 72 (52.9)
" 44 (36.4) 43 (31.6)
ER* <0.001
Neg 59 (44.4) 27 (19.9)
Pos 74 (55.6) 109 (80.1)
PR* 0.002
Neg 61 (46.6) 38 (27.9)
Pos 70 (53.4) 98 (72.1)
HER-2* 0.007
Neg 69 (67.6) 100 (84)
Pos 33 (32.4) 19 (16)
Margin Status <0.001
Free 102 (76.7) 132 (97.1)
Close 20 (15) 3(2.2)
Involved 11 (8.3) 1(0.7)
Continuous variables (Mean (£SD))
Age at diagnosis 46.85 (13.37) 48.75 (10) 0.189
BM lseses 28.05 (4.62) 27.98 (4.62) 0.914
Number of excised lymph nodes 9.91 (5.26) 8.08 (4.71) <0.001
Number of involved lymph 3.34 (5.56) 1.28 (2.56) <0.001
nodes
Lymph node ratio (LNR) ** 0.3(0.32) 0.14 (0.26) <0.001
Ki67* 43.26 (23.3) 33.92 (24.52) 0.029
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Table 2: Univariate and multivariate analysis to assess the relationship between demographic
and clinical variables with the LR of breast cancer

Variable Univariate Multivariate
B SE OR (Cl 95%) B SE OR (CI 95%)
BMI 0.00 0.03 1.00 (0.95-1.06) - - -
Ki67 0.01 0.01 1.02 (1.00-1.03) *  0.01 0.01 1.01(0.99-1.03)
Marital status
Married - - 1 - - -
Not Married -0.02 0.32 0.98 (0.52-1.83) - - -
Education
>High school - - 1 - - -
<High school 0.42 0.33 1.52 (0.8-2.88) - - -
Age
> 50 years - - 1 - - -
<50 0.09 0.25 1.09 (0.67-1.77) - - -
Stage
| - - 1 - -1
1 0.24 0.31 1.27 (0.69-2.31) 0.52 0.52 1.67(0.6-4.65)
1 212 0.42 8.31(3.66-18.88) * 1.9 0.62 6.69 (1.95-22.94) *
Margin status
Free - - 1 - - 1
Involved 2.31 0.55 10.03 (3.43-29.32) * 2.23 0.76 9.27 (2.08-41.36) *
Grade
| - - 1
1 -0.19 0.36 0.83 (0.41-1.68) - - -
1] 0.07 0.38 1.07 (0.51-2.26) - - -
Estrogen Receptor
Pos - - 1 - - 1
Neg 1.17 0.23 3.22 (1.87-5.54)*  1.33 0.82 3.77(0.76-18.74)
Progesterone Receptor
Pos - - 1 - - 1
Neg 0.81 0.36 2.25(1.35-3.74) *  -0.26 0.77 0.77(0.17-3.51)
HER-2
Neg - - 1 - - 1
Pos 0.92 0.33 2.52 (1.32-4.79)* 0.8 0.49 2.22(0.86-5.75)

*Significant statistical correlation (p <0.05)
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Table 3: Univariate analysis to assess the relationship between subtypes of tumor with the LR of breast
cancer

Tumor With local

Without local
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subtypes recurrence recurrence Univariate

N (%) N (%) B SE OR (CI 95%)
Luminal A 27 (27) 39 (32.8) - - 1
Luminal B 28 (28) 60 (50.4) -0.39 0.34 0.64 (0.35-1.31)
Triple Negative 30 (30) 15 (12.6) 1.01 0.40 2.89 (1.31-6.37) *
HER 2 Positive 15 (15) 5(4.2) 1.47 0.57 4.33 (1.41-13.35) *

S RUSSO el oads yatie T3l a8 Koo aslllae g0 o
as wisls olas (F) o, e g Bernardi 5 (V) .l 5o
Sy ol b ooyl ol e lsee b oy apisl>
btz BB jsbay cose anils a3 ol (las aslllas
& 552 45 @bl O 3 (Kiod ondge 35
wsllas 2 10 w,la 0529yl Al 350 40 (o la3 5las]
o9 S Sy oleln 1550 5 Sy sl
&y Ol lons b dune Casbow 5 2l w2
Exdse o gt LR sl b ccnlply it
sadsolai b loalesll5 0wl Sl il
plS aS 098 (b3, 635 S8 (o) 2 )50 635 0 iz
e Cwl (Sen b cwl (S ol ail>
Wik Lo SarsdS (b 5 635 e (Sl lgmnn (l0ES
gl i blizt bl cnlpb

9 s L glew N al> o ol addlas o
(/- 130CL:\ [30-YY/AF OR=£/52) 553 o] o xge
g Cel lad po 59095 03I L pefitane jebod (6l al> 1o
el Gly i (6l 555 Gleyses
gl 59 (62553 FYL Gliee ecnl pogdle i)l 11550
250 098 Vb i b el (e 55 sl 9095 50
o3lasl o puiin S Judond g 4y jon iy (ol jo 0l ol jon
g o Gl ) yegile & oo b 55,5 a0y
bLsl ) (xoge 35e o AIPBIL (solad sae (615 50
IV 5 1 al> 0 a5 wols olas 2], S g MEFNo .oy
sl @90 p2les 5 Cote (Al laail b
@ Moo e YVOF 3 (ndge 05 has l3l L
OA) el b yo iy o s

by Glaebl alols Jsas mls cpl Codgasme 4y azgi
wile JoSo glagleys (B sl Sas boaidly oyl

Sy by (oS Gloys and b Silgzolesi ¢ ol g0l

2Pl bl Cuxdg 23l ) Baa b aallls ol
Oblew 58 Ol Lai> (2l 5l (r290 090 >
oSy (hlew ;5 (mdge 35¢ (e o plnil S
H al> o KiB7 S log a> 51 09 do,0 7.7 deine
ail> g e Her2-neu . o PR ER (g ey
M al>yo Lo eols GRalidl 1, gndge 358 jlas 255
Golore bl (ondse 050 b 25,0 adle 5 5 len
sls

roge O3 pards plie o Gllen (Sl
e andllan ;5 addllae 350 Comaz alie gy JLu F5/A
Alols (o Sile 5 655 yles eSilis ((F) (Lo FFIAY)
oS laslllas o g ol FYIY 5 FAIVA (ol sy o5 5
Jls FIA (6,50 ey 5eSile s plol GADOS Lawsgs
omose 59 B olo F Laugie aluols Millar 5 (10) 5o
OF) ols olas 561,

5,0 ,kew YAD (55, Ditsatham Lwgs aolie anlllas
SIS TN IYY 1y (rge 358 e il ol o
olas as ols Hlai 1y (6 5eS vge )l Lo gmlis (V) 5,5
oaSigh )3 Ol Olbojw Sy (srdge JHUS saams
Olb s gzl 3550 S yo anlllas (l az STl datine
635y iz Slalllas 09d o0 dnogi Lol i plowil by
JB 5 558 @l 4 ol Glp i dged px> L
9% pll Saess

S sbails et 5 LT @bs 4 4 b
oelole ol ply Vel oY 1) xbge 05 s 15 0
25 b anl opite Wiz Jlod g 4328 o)k 5l axil
5B (OR = AIYY) adge 558 5 150 anils ol ol
2,185 o

YAQ): YY) FO


http://dx.doi.org/10.61186/ijbd.18.1.133
https://ijbd.ir/article-1-1146-fa.html

o i B ol 9 e 3 P

[ Downloaded from ijbd.ir on 2025-12-16 ]

[ DOI: 10.61186/ijbd.18.1.133 ]

VAN YY1 Fo

MBMS)“SIS&LAJ&LAGLJ‘&W)Q
& Sl lpl Ol Gl el )l S50 o )0 (2
Wb (50l S5y ardl> 50 Silb o slo b 3925 poc)
8,5 515 g0 (xdge 358 ST St 43Sl S sy

Ogd
5 65 S tesle Jold addllas (nl slacasgame
oliws sl .caslds 5T anlllas gl 5 5 Lo a8l
Bges pe> b Soan] Slallhae aloxil (5580 gl &
o B @ 6y9r0 S Y5k 65K slaeygs 5 SR

.J.MJ)

Slow Nl al> o 5 12550 (> acblo o8 8l )0 L
ol o S|y 4l b anlie )5 (2550 050 Slas l38l L
g s s s Ll il riean 2
NS Somdy Ju p slid dud Candy len
Sy by o Rl Hsesd (Seiglsm Sloogas 5 (Sse 50
wsbsl Jolge 5 goloms gl w85 e 5o Jleys

A sl olulis sasyl o 5 wilowsle

OB S du.x...,b

deiine by deante SIS ateS waul anlae ol
cél,e |, (IRACECR.ICCRC.REC.1398.019)
o,5

&L slas
dhlad 28l olad e 4 aiuS oo pdlel Bais g

Sbo ool
g Kimd o hygel SeedlST S0 lawgs o3e ol
oas o pueli (ACECR) _alftils slyz cliins

‘5”0)\.&3 9 ,.ﬁw” 5y
Sl dsllae ool o La:Q—I 6o (gl doire 0029

Jb 50 Sloyd sends aiile Silgzolsss sbaylo,s .aiS 5
addsl loys 51 e Gl oy N alo o ol 21>
aplo Lzl o5 59 o ooliul ygas8 030l LialS (ol
rol aslllas )5 e o0 a5 (adge 350 5 50
Sy iad Ol Ve oV Lol addlas 090 Corax
Loy 9,505, Se plgieay Cilgzolyn gloys el a5
2 W8yl xise bayses 4 M ohlem o
R azrgs 0550 3l oo o Sleys laJosd]jgiws
Jole G sl (S g5los Nl o copl ol 285
az 5 il ghlew ool o (omdge 350 b Lo ye ope
o b3l Wlgi oo 5V digas o b Slalllas ol
Srban EB3 b ) (mdge 092 9 (A 5l S Sl
Ao lis

o al8an sbog Sy as ol lid b mlis 5l Lase
oy (rog0 058 ylaz I8l L cose HER-2 5 (TN)
*290 998 b by (b slaog S p5 bl )| o
slo Hlas asllas 99 5 Canloads o)y adlllas oz (o
N0) o9 oy )5 5 plo 5l ity TN jo 0ge e oS
oz b gleys cod ghlew 5o (mdge 9o Glie (01
igrel (Semyee slaoinS wlul p pliey i
250 358 (S ool Dogline HER-2 5 (5 255
i 3 Coslonds ()55 A Jlagl 09,5 55 55 allw O
TN 5 B Jloeg) Glaog 525 50 (90 992 Olie
(Ve VF) caslonss sanlive

€55 90,2 10 LOWErY vy Soloimns gy S5 50
oo (Seiglom ooy S n) (sndse 09s b (>
oe HER-2 3 alfan e sloog,S 5 5l S
Suoio HER-2 (sl j5055 0 (snd50 950 s (nizean
o Llwog Gliwy s (o2 0 TN 05,5 55 51 i
(B osba wd sselie il pegSinle 5)l5e
SLES (rd5e 398 (Sl (eSSl (sl iome Sloog S
&y gt ol HER-2 5 TN oo (slaog 5505
ol 4 ST.VY) aandlo (ol 95 p0 )0 (ndge o092
Gy 4Bl b il j9eg8 &5 el (gie (pl 4 A
WS a0l sl Koo 0390 4l oy 5 5 el 53 (55
b 6,5 Jolss >l anil Consy noodle oS
sl

g 48,5 a5 xdge d9¢


http://dx.doi.org/10.61186/ijbd.18.1.133
https://ijbd.ir/article-1-1146-fa.html

[ Downloaded from ijbd.ir on 2025-12-16 ]

[ DOI: 10.61186/ijbd.18.1.133 ]

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M,
Soerjomataram I, Jemal A, et al. Global
cancer  statistics 2020: GLOBOCAN
estimates of incidence and mortality
worldwide for 36 cancers in 185 countries.
CA: a cancer journal for clinicians.
2021;71(3):209-49. doi: 10.3322/caac.21660.

2. Akbari M, Abachizadeh K, Khayamzadeh
M, Tabatabaee M, Esnaashari F, Motlagh A.
Iran cancer report. Cancer Research Center,
Shahid Beheshti University of Medical
Sciences, Tehran, Qom: Darolfekr. 2008.

3. Ditsatham C,  Somwangprasert A,
Watcharachan K, Wongmaneerung P,
Khorana J. Factors affecting local recurrence
and distant metastases of invasive breast
cancer after breast-conserving surgery in
Chiang Mai University Hospital. Breast
Cancer: Targets and Therapy. 2016;8:47. doi:
10.2147/BCTT.S99184.

4. Bernardi S, Bertozzi S, Londero AP, Gentile
G, Angione V, Petri R. Influence of surgical
margins on the outcome of breast cancer
patients: a retrospective analysis. World
journal of surgery. 2014;38(9):2279-87. doi:
10.1007 / s00268-014-2596-X.

5. Behm EC, Beckmann KR, Dahlstrom JE,
Zhang Y, Cho C, Stuart-Harris R, et al.
Surgical margins and risk of locoregional
recurrence in invasive breast cancer: an
analysis of 10-year data from the Breast
Cancer Treatment Quality Assurance Project.
The Breast. 2013;22(5):839-44. doi:
10.1016/j.breast.2013.02.018.

6. Lovrics PJ, Cornacchi SD, Farrokhyar F,
Garnett A, Chen V, Franic S, et al. The
relationship between surgical factors and
margin status after breast-conservation
surgery for early stage breast cancer. The
American journal of surgery.
2009;197(6):740-6. doi:
10.1016/j.amjsurg.2008.03.007.

7. Boundouki G, Wong Sik Hee JR, Croghan
N, Stocking K, Pieri A, Critchley A, et al.
Comparing long-term local recurrence rates
of surgical and non-surgical management of
close anterior margins in breast conserving
surgery. Breast cancer research and treatment.
2019;176(2):311-9. doi: 10.1007/s10549-
019-05242-8.

ol p! b dlb‘_g)b.gsml.c:\.l.qu| dl)l&mgsm’;‘:lb

8. Moran MS, Schnitt SJ, Giuliano AE, Harris
JR, Khan SA, Horton J, et al. Society of
Surgical Oncology—American Society for
Radiation Oncology consensus guideline on
margins for breast-conserving surgery with
whole-breast irradiation in stages | and Il
invasive breast cancer. International Journal
of Radiation Oncology Biology Physics.
2014;32(14):1507-15. doi:
10.1200/JC0.2013.53.3935.

9. Wang S-Y, Chu H, Shamliyan T, Jalal H,
Kuntz KM, Kane RL, et al. Network meta-
analysis of margin threshold for women with
ductal carcinoma in situ. Journal of the
National Cancer Institute. 2012;104(7):507-
16. doi: 10.1093/jnci/djs142.

10.Singletary SE. Surgical margins in patients
with early-stage breast cancer treated with
breast conservation therapy. The American
journal of surgery. 2002;184(5):383-93. doi:
10.1016/s0002-9610(02)01012-7.

11.Jobsen JJ, Van Der Palen J, Ong F,
Meerwaldt JH. Differences in outcome for
positive margins in a large cohort of breast
cancer patients treated with breast-conserving
therapy. Acta oncologica. 2007;46(2):172-80.
doi: 10.1080/02841860600891325.

12.Vrieling C, Collette L, Fourquet A,
Hoogenraad W, Horiot J-C, Jager J, et al. Can
patient-, treatment-and pathology-related
characteristics explain the high local
recurrence rate following breast-conserving
therapy in young patients? European journal
of  cancer.  2003;39(7):932-44.  doi:
10.1016/50959-8049(03)00123-0.

13.Braunstein LZ, Taghian AG, Niemierko A,
Salama L, Capuco A, Bellon JR, et al. Breast-
cancer subtype, age, and lymph node status as
predictors of local recurrence following
breast-conserving therapy. Breast cancer
research and treatment. 2017;161(1):173-9.
doi: 10.1007/s10549-016-4031-5.

14.Lupe K, Truong PT, Alexander C,
Lesperance M, Speers C, Tyldesley S. Subsets
of women with close or positive margins after
breast-conserving surgery with high local
recurrence risk despite breast plus boost
radiotherapy. International Journal  of
Radiation Oncology Biology Physics.
2011;81(4):e561-€8. doi:
10.1016/j.ijrobp.2011.02.021.

V¥E

YAQ): YY) FO



http://dx.doi.org/10.61186/ijbd.18.1.133
https://ijbd.ir/article-1-1146-fa.html

o i B ol 9 e 3 P

15.Gabos Z, Thoms J, Ghosh S, Hanson J,

[ Downloaded from ijbd.ir on 2025-12-16 ]

[ DOI: 10.61186/ijbd.18.1.133 ]

VAN YY1 Fo

Deschénes J, Sabri S, et al. The association
between biological subtype and locoregional
recurrence in newly diagnosed breast cancer.
Breast cancer research and treatment.
2010;124(1):187-94. doi: 10.1007/s10549-
010-1135-1.

16.Millar EK, Graham PH, O'Toole SA,

McNeil CM, Browne L, Morey AL, et al.
Prediction of local recurrence, distant
metastases, and death after breast-conserving
therapy in early-stage invasive breast cancer
using a five-biomarker panel. Journal of
clinical oncology. 2009;27(28):4701-8. doi:
10.1200/JC0.2008.21.7075.

17.Russo AL, Arvold ND, Niemierko A, Wong

N, Wong JS, Bellon JR, et al. Margin status
and the risk of local recurrence in patients
with early-stage breast cancer treated with
breast-conserving therapy. Breast cancer
research and treatment. 2013;140(2):353-61.
doi: 10.1007/s10549-013-2627-6.

18.Merino T, Ip T, Dominguez F, Acevedo F,

Medina L, Villaroel A, et al. Risk factors for
loco-regional recurrence in breast cancer
patients: a retrospective study. Oncotarget.
2018;9(54):30355-62. doi:
10.18632/oncotarget.25735.

19.Foulkes WD, Smith IE, Reis-Filho JS.

Triple-negative breast cancer. New England
journal of medicine. 2010;363(20):1938-48.

20.Nguyen PL, Taghian AG, Katz MS,

Niemierko A, Abi Raad RF, Boon WL, et al.
Breast cancer subtype approximated by
estrogen receptor, progesterone receptor, and
HER-2 is associated with local and distant
recurrence after breast-conserving therapy.

Journal of clinical oncology.
2008;26(14):2373-8. doi:
10.1200/JC0.2007.14.4287.

21.Lowery AJ, Kell MR, Glynn RW, Kerin MJ,

Sweeney KJ. Locoregional recurrence after
breast cancer surgery: a systematic review by
receptor phenotype. Breast cancer research
and treatment. 2012;133(3):831-41. doi:
10.1007/s10549-011-1891-6.


http://dx.doi.org/10.61186/ijbd.18.1.133
https://ijbd.ir/article-1-1146-fa.html
http://www.tcpdf.org

