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Frontline primary tumor resection followed by systemic
therapy in metastatic breast cancer patients may be non-
inferior to systemic treatment alone: A retrospective study.
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Background: Primary tumor resection in metastatic breast cancer (MBC) remains a palliative procedure. Its impact
as an upfront option on survival is debatable. No data from our locality addressed this issue

Introduction:

About one tenth of breast cancer patients have
distant metastases at initial presentation. 20 % of them
live for 5 years [1]. De novo MBC had a longer survival
than those with relapsed disease [2]. New treatments
modalities had led to improved prognosis of MBC
patients over time [3-5]. Treatment directed to the
primary tumor in MBC patients is limited to palliative
intention and systemic therapy (ST) still the current
standard of care. Removal of primary tumor reduced the
overall tumor burden and this led to improvement of
survival in other metastatic cancers like ovarian, renal,
colorectal and gastric cancer. [6-15]

For such reasons, several retrospective and small
prospective studies conducted to explore primary tumor
resection and its impact on survival in MBC. However,
its impact remains controversial. Some retrospective
studies and meta-analyses suggested that surgery in
appropriately selected MBC patients improves loco-
regional progression and prolongs disease-free and
overall survival (OS). [16-32] Despite these
retrospective studies results; two randomized controlled
trials did not show improvement of survival in patients
with stage IV breast cancer treated by local tumor
resection. [33, 34]

A Turkish prospective trial showed that initial
improvement in 3-ys survival was not met with
frontline surgery for MBC patients. However with
longer follow-up; statistically significant improvement
in median survival has been observed but age,
performance status, co-morbidities, tumor type, and

metastatic disease burden should be taken into
consideration. [35]

This retrospective work conducted to investigate the
survival benefit (progression and overall) of upfront
primary tumor resection in MBC patients at our centers.

Patients and Methods:

Data for analysis collected retrospectively from
medical reports at Sochag University and Sohag Cancer
Center after Ethical Committee approval from both
centers. Data used between January 2010 through
December 2015 from Sohag Cancer Institute (SCC) and
Sohag University Hospital (SUH), Egypt. Patients
considered eligible if they had a metastatic breast
cancer diagnosis at presentation and whether they
received surgery prior to any systemic therapy or
received systemic therapy only. Both groups were
matched as regards age at diagnosis, tumor subtypes,
ER, PR, site and number of metastatic lesions, systemic
therapy (any chemotherapy, any hormonal),
radiotherapy type and outcome (progression, PFS and
0S). Patients with HER2 positive status were excluded
from analysis as anti-HER2 treatment was not available
for all patients due to limited resources.

Statistical analysis:

Kaplan-Meier estimates of median survival and
descriptive statistics were used to compare patient and
tumor characteristics between both groups. Data was
analyzed using STATA intercooled version 12.1.
Quantitative data was represented as mean, standard
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deviation, median and range. Data was analyzed using
student t-test to compare means of two groups. When
the data was not normally distributed; Mann-Whitney
test was used to compare two groups. Qualitative data
was presented as number and percentage and compared
using either Chi square test or fisher exact test. Survival
time was defined as the period between the date of
diagnosis and the date of death or end of 2015. Crude
survival rates were calculated using the life-table
method. The log-rank test was performed to evaluate
significant differences between survival curves of
surgically and non-surgically treated patients in
univariate analyses. Hazard ratios (HR) with 95%
confidence intervals (CI) and P values were estimated
with respect to the reference category for each co-
variate. Graphs were produced by using Excel or
STATA program. P value was considered significant if
it was less than 0.05.

Results:

Four hundred patients recruited between January
2010 and December 2015, of them only 332 patients
were eligible for analysis. 68 cases were HER2 positive
and as anti-HER?2 treatment was not easily available for
these patients due to lack of resources; inclusion of
these cases without proper treatment would affect
overall outcome in both groups, so, they were excluded
from the study. After matching; patient and tumor
characteristics were presented in Table 1. Surgical
group patients were 188 and ST group were 144
patients. No significant differences were found between
both groups in terms of progression rate, time to
progression and death events. There were 44 (30%) and
32 (17%) death events in ST and surgery group
respectively. Median age for was 53 and 51 years for
ST and surgery group respectively. Patients in surgery
group found to be younger (surgery: 82.9 % < 60 years,
ST: 72.2 % < 60 years). [Table 1]

Both groups were homogeneous as regards the
pathological type and it was predominantly invasive
adenocarcinoma (91 % for both). Median tumor size
was 5 ¢cm and 4 cm for ST and surgery group
respectively. ER and PR status were evenly distributed
with no significant difference but triple negative cases
(TNBC) were 50% in ST and 35% in surgery group. ST
group were more likely to receive more than one line of
chemotherapy (69 % and 48 % for ST and surgery
group, respectively). Radical radiotherapy frequency
was higher in surgery group (25 % and 2 % for surgery
and ST, respectively), while palliative radiation was
more in ST group. ST group were more likely to have
higher disease volume as 50% had more than one
distant metastatic site compared to 17 % in surgery
group (p-value= 0.001); also, visceral metastases were
significantly higher in ST group (75 % in ST and 51 %
in surgery; p-value=0.03). [Table 1]

There were 32 (17%) deaths in the surgery group
and 44 (30%) in ST group with no significant difference
(p-value=0.15). Kaplan—Meier estimates of median
survival showed no significant difference with median
OS time 4.77 years and >5 years for ST and surgery
groups respectively (p value=0.11). [Fig. 1]

Page 44

On univariate analysis, survival was prolonged in
younger patients, endocrine sensitive tumor, receipt of
hormonal treatment, less chemotherapy and fewer
progressions, however on multivariate analysis, only
hormonal treatment recipients and less progressive
disease sustained significant association with better OS.
[Table 2]

ST had slightly more progressive pattern (38%)
compared to surgery group (29%) but with no
statistically significant difference (p= 0.39) with a
median progression time 1.75 years for ST and 2.41
years for surgery group (p-value= 0.36). [Fig. 2] On
univariate analysis, ER/PR-positive status (P = 0.002;
0.001), fewer metastatic sites (P= 0.04), non-visceral
metastases (P= 0.006), use of endocrine therapy (P =
0.0001), and less chemotherapy (P = 0.001) were
associated with longer PFS on univariate analysis,
however, no specific clinical factor among them had
significant association on multivariate analysis. [Table
3]
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Figure 1: Relative survival of patients according to
surgery (Log-rank test for equality of survivor functions
showed p value=0.11)
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Figure 2: Relative progression free survival of
patients according to surgery (Log-rank test for equality
of survivor functions showed p value=0.36)
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Table 1: Comparison of characteristics of surgically

versus non-surgically treated patients

No surgery

. Surgical group P
Variable I\glrzolLi& N=188 value
Age

Median 53.5 (28-85) 51 (30-75) 0.34
(range)

Age group
<60 104 (72.22%) 156 (82.98%) 0.50
60-69 20 (13.89%) 16 (8.51%)
>70 20 (13.89%) 16 (8.51%)

Pathology

IDC 132 (91.67%) 172 (91.49%) 0.91

ILC 8(5.56%) 8 (4.26%)

Mixed 4 (2.78%) 8 (4.26%)

Size(cm)

Median 5 4 0.13
No. of metastasis

1 64 (44.44%) 156 (82.98%)

2 52 (36.11%) 32 (17.02%) 0.001
3 20 (13.89%) 0
4 8 (5.56%) 0

Visceral

metastasis
No 36 (25.00%) 92 (48.94%) 0.03
Yes 108 (75.00%) 96 (51.06%)

Estrogen

receptors

Negative 68 (47.22%) 68 (36.17%) 0.31

Positive 76 (52.78%) 120 (63.83%)
Progesterone
receptors 0.38

Negative 72 (50.00%) 76 (40.43%)

Positive 72 (50.00%) 112 (59.57%)

ER/PR both 72 (50%) 66(35.1%) 0.9
negative
Chemotherapy
0 8 (5.56%) 8 (4.26%) 0.21
1 36 (25.00%) 88 (46.81%)
2 52 (36.11%) 64 (34.04%)
3 24 (16.67%) 16 (8.51%)
4 24 (16.67%) 12 (6.38%)
Hormonal therapy
0 76 (52.78%) 68 (36.17%) 0.31
1 56 (38.89%) 96 (51.06%)
2 12 (8.33%) 24 (12.77%)
Radio therapy

No 68 (47.22%) 52 (27.66%) 0.01

Palliative 72 (50.00%) 88 (46.81%)

Radical 4 (2.78%) 48 (25.53%)
Progression

No 88 (61.11%) 132 (70.21%) 0.36

Yes 56 (38.89%) 56 (29.79%)

Death
No 100 (69.44%) 156 (82.98%) 0.11
Yes 44 (30.56%) 32 (17.02%)
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Table 2: Univariate and multivariate Cox’

regression analysis predicting deaths in patients

Variable Hazards ratio (95% P

confidence interval) value
Univariate Cox’ regression analysis

Estrogen receptors

Negative 1 (Ref)

Positive 0.24 (0.09-0.65) 0.005

Progesterone receptors

Negative 1 (Ref)

Positive 0.27 (0.10-0.72) 0.009

Chemotherapy

0-1 1 (Ref)

2+ 3.26 (1.07-9.85) 0.04

Hormonal therapy

0 1 (Ref)

1 0.09 (0.02-0.38) 0.001

2 0.17 (0.05-0.99) 0.05

Progression

No 1 (Ref)

Yes 4.65 (1.67-12.95) 0.003

Multivariate Cox’ regression analysis

Hormonal therapy

0 1 (Ref)

1 0.10 (0.01-0.93) 0.04

2 0.16 (0.01-1.68) 0.13

Progression

No 1 (Ref)

Yes 4.63 (1.15-18.62) 0.03
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tumor followed by systemic therapy lived longer than
their counterparts who received standard therapy alone
with a median OS more than 5 years compared to 4.7

Table 3: Univariate and multivariate Cox’ regression
analysis predicting progression in patients

years in ST group, despite that, these findings did not
reach a statistical significance (p= 0.11). [Table 1; Fig.

Variable Hazards ratio (95% P

confidence interval)  value

Univariate Cox’ regression analysis

No. of metastasis

1] These results coincide with some of the former
retrospective studies [16-32]; nearly 83% of the women
who received surgery lived for 5 years after diagnosis,
compared with 69% of the women who did not receive
surgery. These results are in match with Alexandra

; 2.141(1(33?4.55) 0.049 Thomas, et gl [36] in re_trospective analysis using data
Visceral metastasis from Surveillance, Epldemlology_, and End Results
No 1 (Ref) (SEER) program, who found an improvement of the
Yes 3.49 (1.44-8.48) 0.006 median survival fror_n 20_months _(1988-1991) to 26
Estrogen receptors months (2007-2011)_ in paiuents received surgery.
Negative 1 (Ref) Also,_ a systematic review and met_a-AnaIysw of 30
Positive 0.29 (0.14-0.63) 0.002 observatlc_)na_l _studles dpne by Welkql Xiao, et al[37]
Progesterone receptors ' ' ' ' showed S|gn|f|can_t OS improvement in MBC who had
Negative 1 (Ref) local tumor resection (HR =0.65; , P <0.001).
Positive 0.36 (0.17-0.79) 0.01 . The underlying stu_dy showed that ST group had
Chemotherapy ' ' ' ' slightly more progressive patterr_l (38%) compared to
0-1 1 (Ref) surgery group (29%) with a median PFS of 1.67' years
o4 5.47 (2.01-14.90) 0.001 for .S'I_' and 242 years for surgery group but with no
Hormonal therapy statls.tlcall.y 5|_gn|f|ca_nt dlffe_ren_ce (p-value: 0.36). [Fig.
0 1 (Ref) 2]This com(:lde_s with Weikai quo, et al [37] .WhO
1 0.12 (0.05-0.34) <0.00 shpwed that_prlmary tumc_Jr resection was assoplated
5 0.41 (0.15-1.12) 01 ywth better distant progression-free survival but did not
0.08 impact PFS.
' On univariate analysis, survival was prolonged in
Multivariate Cox” regression analysis younger patients, endocrine sensitive tumor, receipt of
hormonal treatment, less chemotherapy and fewer
No. of metastasis progressions, however on _multivariate analysis, oply
1 ' 1 (Ref) hprmonal tr_eatme_nt _r_eC|p|ents gnc_i Ies§ progressive
ot 0.86 (0.26-2.77) 0.80 disease sustained significant association with better OS.
Visceral metastasis [Table 2]_These results are S|m|.Iar to findings observed
No 1 (Ref) in a previous retro§pec_t|ve studies [ 1.7,_ 23, 24, 28, 30,
Yes 0.84 (0.21-3.38) 0.84 31, 36, 38- 44 ] hlghllghte_d that positive ER statu_s_; a
Estrogen receptors ' ' ' ' younger age; a sme_lller primary tum_our are positive
Negative 1 (Ref) prqgnqstlc factor.s in terms of OS in the course of
Positive 1.07 (0.18-6.21) 0.94 univariate analysis. . _
Progesterone receptors In univariate analysis, ER{Pijosmve status (P =
Negative 1 (Ref) 0:002; 0.001), fewer metastatic sites (P= Q.04), non-
Positive 1.34 (0.29-6.31) 071 visceral metastases (P=0.006), use of endocrine therapy
Chemotherapy ' ' ' ' P= Q.OOOl),_ and less chemotherapy _(P = 0.001) were
0-1 1 (Ref) associated with I_o_nger_ F_’FS on univariate analysis,
ot 1.87 (0.41-8.56) 0.42 h_owga\(er, no spe_cn‘_lc clinical factqr among t_hem had
Hormonal therapy ;l]gnlflcant association on multivariate analysis. [Table
(1) 0 181(0(%?3?1 21) 0.08 These findings are not in match with results from
5 0:60 (0:07_5: 46) 0:65 previous retrospective studies. [38]
. . Limitations and interpretation
Discussion: There were several limitations in this study. The

MBC patients traditionally subject to systemic

treatment and surgery directed to the primary site is
reserved for palliative purposes, however, primary
tumor resection in MBC attained a great controversy as
several retrospective studies and meta-analyses of and
population databases have demonstrated improved
survival in women with stage IV disease who undergo
surgery for an intact primary tumor [16-32]

The present retrospective study showed that women
with MBC who had upfront resection of the primary

main limitation of our study, is its retrospective nature,
so, surgery was not assigned by randomization. A
subset of this study cohort had surgery without full
staging workup and upstaged after surgery. In such
case, these patients decided to have surgery based on an
assumption of a lower stage. It was not registered if
palliative primary tumor resection was done as
mandatory initial treatment decision, this added to
higher rate of upfront surgery for this group. Surgery
group found to be younger (surgery: 82.9 % < 60 years,
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ST: 72.2 % < 60 years) [Table 1] so, they were less
likely to have comorbidity which would affect better
survival results.

Also, triple negative cases (TNBC) were 50% in ST
and 35% in surgery group. ST group were more likely
to receive more than one line of chemotherapy (69 %
and 48 % for ST and surgery group, respectively); ST
group were more likely to have higher disease volume
as 50% had more than one distant metastatic site
compared to 17 % in surgery group (p-value= 0.001);
finally, visceral metastases were significantly higher in
ST group (75 % in ST and 51 % in surgery; p-value=
0.03). [Table 1]

These results are difficult to extrapolate to general
population of MBC and this mandates large population-
based randomized controlled study to confirm them.

Conclusion:

Primary tumor resection followed by systemic
treatment was similar to systemic treatment alone as
regards overall mortality and risk of progression in
MBC. So, primary breast tumor resection in MBC
should not be routinely used as frontline therapy but it
may be considered in selected cases.

List of abbreviations

MBC= metastatic breast cancer
SUH= Sohag University Hospital
SCC = Sohag Cancer Center

ST= systemic therapy

ER= estrogen receptor

PR= progesterone receptor

HER2= human epidermal growth factor receptor-2
OS= overall survival

PFS= progression free survival

HR= hazards ratio

Cl= confidence interval

TNBC = triple negative breast cancer

Competing interest
Authors have no financial competing interests to
disclose.

Author's contributions

All authors carried out study design, data collection,
analysis, interpretation of data, manuscript editing, the
sequence alignment, and in the decision to submit the
manuscript for publication. All authors read and
approved the final manuscript.

References:

1. Cardoso F, Harbeck N, Fallowfield L,et al. Locally
recurrent or metastatic breast cancer: ESMO
Clinical Practice Guidelines for diagnosis,
treatment and follow-up. Annals of oncology:
official journal of the European Society for Medical
Oncology / ESMO. 2012; 23 Suppl 7:viill-9.
doi:10.1093/annonc/mds232.

2. Dawood S, Broglio K, Ensor J, et al. Survival
differences among women with de novo stage 1V
and relapsed breast cancer. Annals of oncology:
official journal of the European Society for Medical

10.

11.

12.

13.

14.

15.

16.

17.

18.

Page 47

Oncology / ESMO. 2010;
doi:10.1093/annonc/mdq220.
Andre F, Slimane K, Bachelot T, et al. Breast
cancer with synchronous metastases: trends in
survival during a 14-year period. J Clin Oncol.
2004; 22(16):3302-8.

Hortobagyi GN. Treatment of breast cancer. N
Eng J Med. 1998;339:974-84.

Giordano SH, Buzdar AU, Smith TL, et al. Is breast
cancer survival improving? Cancer. 2004;100:44—
52.

Griffith CT, Fuller AR: Intensive surgical and
chemotherapeutic management of advanced
ovarian cancer. Symposium on gynecologic
cancer. Surg Clin North Am 1978;58:131-142.
Dauplat J, Le Bouedec G, Pomel C, et al.
Cytoreductive surgery for advanced stages of
ovarian cancer. Semin Surg Oncol 2000;19:42-48.
Chi DS, Eisenhauer EL, Lang J, et al. What is the
optimal goal of primary cytoreductive surgery
for bulky stage I11C epithelial ovarian carcinoma
(EOS)? Gynecol Oncol 2006;103:559-564.

Griffith CT, Parker LM, Lee, S, et al. The effect of
residual mass size on response to chemotherapy
after surgical cytoreduction for advanced
ovarian cancer: long-term results. Int J Gynecol
Cancer 2002;12(4):323-331.

Flanigan RC, Salmon SE, Blumenstein BA, et al.
Nephrectomy followed by interferon alfa-2b
compared with interferon alfa-2b alone for
metastatic renal cell cancer. N Engl J Med
2001;345:1655-1659.

Rosen SA, Buell JF, Yoshida A, et al. Initial
presentation with stage IV colorectal cancer:
How aggressive should we be? Arch Surg
2000;135(5):530-534.

Martin R, Paty P, Fong Y, et al. Simultaneous liver
and colorectal resections are safe for
synchronous colorectal liver metastasis. J Am
Coll Surg 2003; 197:233-241.

Abdalla EK, Vauthey JN, Ellis LM, et al.
Recurrence and outcomes following hepatic
resection,  radiofrequency  ablation, and
combined resection/ ablation for colorectal liver
metastases. Ann Surg 2004;239(6):818-825.
Tanaka K, Shimada H, Matsuo K, et al. Outcome
after simultaneous colorectal and hepatic
resection for colorectal cancer with synchronous
metastases. Surgery 2004;136(3):650-659.
Hallissey MT, Allum WH, Roginski C, et al.
Palliative surgery for gastric cancer. Cancer
1988;62:440-444.

Carmichael AR, Anderson EDC, Chetty U, et al.
Does local surgery have a role in the
management of stage IV breast cancer? Eur J
Surg Oncol. 2003;29:17-9.

Gnerlich J, Jeffe DB, Deshpande AD, et al. Surgical
removal of the primary tumor increases overall
survival in patients with metastatic breast
cancer: analysis of the 1988-2003 SEER data.
Ann Surg Oncol. 2007;14(8):2187-94.

Blanchard DK, Bhatia P, Hilsenbeck SG, et al. Does
surgical management of stage IV breast cancer

21(11):2169-74.



Mohamed et al. , SECI Oncology 2020 (3)

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

affect outcome?. Breast Cancer Res Treat. 2006;
2006(Suppl 1):100:18

Ruiterkamp J, Ernst MF, van de Poll-Franse LV, et
al. Surgical resection of the primary tumour is
associated with improved survival in patients
with distant metastatic breast cancer at
diagnosis. European journal of surgical oncology:
the journal of the European Society of Surgical
Oncology and the British Association of Surgical
Oncology. 2009; 35(11):1146-51.

Khan SA, Stewart AK, Morrow M. Does aggressive
local therapy improve survival in metastatic
breast cancer? Surgery. 2002; 132(4):620-6.

Rapiti E, Verkooijen HM, Vlastos G, et al.
Complete excision of primary breast tumor
improves survival of patients with metastatic
breast cancer at diagnosis. Journal of clinical
oncology: official journal of the American Society
of Clinical Oncology. 2006; 24(18):2743-9.

Khan SA. Primary tumor resection in stage IV
breast cancer: consistent benefit, or consistent
bias? Ann Surg Oncol. 2007;14:3285-7.

Babiera GV, Rao R, Feng L, et al. Effect of
primary tumor extirpation in breast cancer
patients who present with stage IV disease and
an intact primary tumor. Ann Surg Oncol.
2006;13(6):776-82.

Fields RC, Jeffe DB, Trinkaus K, et al. Surgical
resection of the primary tumor is associated with
increased long-term survival in patients with
stage 1V breast cancer after controlling for site of
metastasis. Ann Surg Oncol. 2007;14(12):3345-51.
Arriagada R, Rutgvist LE, Mattsson A, et al.
Adequate loco-regional treatment for early
breast cancer may prevent secondary
dissemination. J Clin Oncol. 1995;13(12):2869-78.
Hazard HW, Gorla SR, Scholtens D, et al. Surgical
resection of the primary tumor, chest wall
control, and survival in women with metastatic
breast cancer. Cancer. 2008;113(8):2011-9.

Nieto Y, Nawaz S, Jones RB, et al. Prognostic
model for relapse after high-dose chemotherapy
with autologous stem-cell transplantation for
stage IV oligometastatic breast cancer. J Clin
Oncol. 2002;20(3):707-18.

Bafford AC, Burstein HJ, Barkley CR, et al. Breast
surgery in stage IV breast cancer: impact of
staging and patient selection on overall survival.
Breast Cancer Res Treat. 2009;115(1):7.

Shien T, Kionoshita T, Shimzu C, et al. Primary
tumor resection improves the survival of younger
patients with metastatic breast cancer. Oncol
Rep. 2009;21(3):827-32.

Harris E, Barry M, Kell MR. Meta-analysis to
determine if surgical resection of the primary
tumour in the setting of stage IV breast cancer
impacts on survival. Ann  Surg Oncol.
2013;20:2828-34.

Petrelli F, Barni S. Surgery of primary tumors in
stage 4 breast cancer: an updated meta-analysis
of published studies with meta-regression. Med
Oncol. 2012;29:3282-90.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43,

44,

45.

Page 48

Khan SA. Surgical management of de novo stage
4 breast cancer. Semin Radiat Oncol. 2016;26:79—
86.

Badwe R, Hawaldar R, Nair N, et al. Locoregional
treatment versus no treatment of the primary
tumour in metastatic breast cancer: an open-
label randomised controlled trial. Lancet Oncol.
2015;16:1380-8.

King TA, Lyman J, Gonen M, et al. A prospective
analysis of surgery and survival in stage IV
breast cancer (TBCRC 013). J Clin Oncol. 2016.
ASCO  Annual Meeting.  Abstract  1006.
https://doi.org/10.1200/JC0.2016.34.15_suppl.100
6

Soran A, Ozmen V, Ozbas S, et al. Randomized
Trial Comparing Resection of Primary Tumor
with No Surgery in Stage IV Breast Cancer at
Presentation: Protocol MFO7-01. Ann Surg Oncol.
2018 Oct;25(11):3141-3149.

Thomas A, Khan SA, Chrischilles EA, et al. Initial
Surgery and Survival in Stage 1V Breast Cancer
in the United States, 1988-2011. JAMA Surg
. 2016 May 1;151(5):424-31.

Xiao W, Zou Y, Zheng S, et al. Primary Tumor
Resection in Stage IV Breast Cancer: A
Systematic Review and Meta-Analysis. Eur J Surg
Oncol . 2018 Oct;44(10):1504-1512.

Nguyen DH, Truong PT, Walter CV, et al. Limited
M1 disease: a significant prognostic factor for
stage IV breast cancer. Ann Surg Oncol.
2012;19:3028-34.

Ruiterkamp J, Voogd AC, Bosscha K, et al. Impact
of breast surgery on survival in patients with
distant metastases at initial presentation: A
systematic review of the literature. Breast Cancer
Res Treat. 2010;120: 9-16.

Akay CL, Ueno NT, Chisholm GB, et al. Primary
tumor resection as a component of multimodality
treatment may improve local control and
survival in patients with stage IV inflammatory
breast cancer. Cancer. 2014;120: 1319-1328.
Blanchard DK, Shetty PB, Hilsenbeck SG, et al.
Association of surgery with improved survival in
stage 1V breast cancer patients. Ann Surg. 2008;
247:732-738.

Dominici L, Najita J, Hughes M, et al. Surgery of
the primary tumor does not improve survival in
stage IV breast cancer. Breast Cancer Res Treat.
2011;129: 459-465.

Neuman HB, Morrogh M, Gonen M, et al. Stage IV
breast cancer in the era of targeted therapy:
Does surgery of the primary tumor matter?
Cancer. 2010:116: 1226-1233.

Pathy NB, Verkooijen HM, Taib NA, et al. Impact
of breast surgery on survival in women
presenting with metastatic breast cancer. Br J
Surg. 2011:98: 1566-1572.

Rashaan ZM, Bastiaannet E, Portielje JE, et al.
Surgery in metastatic breast cancer: Patients
with a favorable profile seem to have the most
benefit from surgery. Eur J Surg Oncol. 2012:38:
52-56.


https://doi.org/10.1200/JCO.2016.34.15_suppl.1006
https://doi.org/10.1200/JCO.2016.34.15_suppl.1006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soran%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29777404
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ozmen%20V%5BAuthor%5D&cauthor=true&cauthor_uid=29777404
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ozbas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29777404
https://www.ncbi.nlm.nih.gov/pubmed/29777404
https://pubmed.ncbi.nlm.nih.gov/?term=Thomas+A&cauthor_id=26629881
https://pubmed.ncbi.nlm.nih.gov/?term=Khan+SA&cauthor_id=26629881
https://pubmed.ncbi.nlm.nih.gov/?term=Chrischilles+EA&cauthor_id=26629881
https://pubmed.ncbi.nlm.nih.gov/?term=Xiao+W&cauthor_id=30146252
https://pubmed.ncbi.nlm.nih.gov/?term=Zou+Y&cauthor_id=30146252
https://pubmed.ncbi.nlm.nih.gov/?term=Zheng+S&cauthor_id=30146252

