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Background: This study aimed to examine the practice patterns of radiation oncologists in
Turkey regarding radiotherapy to the regional lymph nodes, including internal mammary
lymph nodes (IMNs), and identify the factors influencing their clinical decisions in breast
cancer patients.

Methods: A nationwide, 19-point questionnaire was sent to the physician members of the
Turkish Society for Radiation Oncology (TROD).

Results: In total, 165 radiation oncologists completed the survey, corresponding to a 27%
response rate. Regional radiotherapy was used in 64.2% of the patients with 1-3 axillary
lymphatic involvement and unfavorable prognostic factors. In contrast, 61.2% of the respon-
dents indicated that IMN should be included in the target volume for regional radiotherapy
when the patient had one positive node after axillary lymph node dissection (ALND) in the
inner quadrant and central region tumors. However, 71.5% of the respondents chose to
include the IMN in the non-inner quadrant and non-central region tumors for patients with
four or more positive nodes after ALND. The decision to offer internal mammary lymph
node radiotherapy (IMNRT) varied widely and significantly among respondents, years in
practice, and the rates of dedicating their clinical time to patients with breast cancer.
Conclusion: The results of this survey revealed significant national variation in attitudes
regarding the treatment of IMN. Thus, this study may also help document the impact of
future studies on clinical practice.

Keywords: survey, breast cancer, internal mammary lymph nodes, regional nodal
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Introduction

Since the recent publication of randomized controlled trials, regional nodal irradia-
tion (RNI), including the supra-/infraclavicular and IMNSs, has become the standard
treatment in adjuvant radiotherapy (RT) node-positive breast cancer."* RT aims to
eradicate the microscopic residual disease in the lymphatic drainage system after
breast cancer surgery. EORTC 22922/10925 (1) and MA.20 (2) have shown that
RNI and breast RT increase local control, distant metastasis-free survival, and
disease-free survival in patients with breast cancer. In contrast, the addition of
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IMNRT may be associated with increased pulmonary and
cardiac toxicities.> > Therefore, before the publication of
the European Organisation for Research and Treatment of
Cancer (EORTC) 22922/10925 and MA.20, IMNRT is
generally not recommended in clinical practice. In addition
to the results of the two randomized studies, a Danish
multicenter prospective cohort study also showed that
including IMNRT in RNI significantly increased survival
in medial and central breast tumors.® Although current
evidence suggests that IMNs are a significant pathway of
lymphatic drainage, the management of IMN in breast
cancer remains controversial.

Although worldwide variation in the use of IMNRT has
been shown in previous studies,” ' there are no specific data
concerning actual Turkish practice. More importantly, the
selection of nodal regions that should be included is
unknown. Therefore, we conducted a survey among radiation
oncologists in Turkey. The objectives were: (a) to report the
tendencies in the practice of RNI and IMNRT in Turkey, (b)
to identify the factors that influence the decision to offer
radiotherapy to the IMNs, and (c) to support the need for
new evidence-based guidelines and future studies.

Materials and Methods

A survey questionnaire regarding IMNRT in breast cancer
was developed and confirmed after consultation with
radiation oncologists experienced in breast cancer radio-
therapy. The Institutional Ethics Committee approved the
study protocol and survey of Kartal Dr. Liitfii Kirdar City
(No. 2017/514/120/12, 26.12.2017). Study
respondents had given a consent form to have their data
published.  The
November 2017 and January 2018. The questionnaire

Hospital

survey was conducted between
comprised 19 questions and four main sections: (1) general
information of the participants; (2) indications; (3) treat-
ment technique and the dose fractionated regimen; and (4)
literature review. All questions were designed as multi-
choice questions, allowing multiple answers and free
responses to missing options. The questionnaire was sent
to all TROD members via e-mail. In addition, the ques-
tionnaire was sent to the respondents through WhatsApp
and SMS and sent over e-mail to increase the participation
rate. Participation in the survey was achieved at the con-
gresses and meetings held during the study. Statistical
analyses were carried out using IBM SPSS Statistics soft-
ware version 23. Frequency distributions (numbers and
percentages) were calculated for the categorical variables.
The chi-square test was used to examine the correlations

between categorical variables. Statistical significance was
set at P < 0.05.

Results

General Information

Six hundred five radiation oncologists (ROs) registered in
the TROD, and the survey reached 165 ROs, which
resulted in a 27% response rate. The questions and
answers are summarized in Table 1. Most respondents
were 50 years old and younger (73.3%). In addition, %
27.2 of respondents (associate professors and professors
were 13.9% and 13.3%, respectively) worked in an aca-
demic environment. The vast majority of respondents
(66.7%) had experienced radiation oncology who had
worked in the RT field for > five years, and the remaining
respondents (6.1%) were residents in radiation oncology.
The rates of respondents working in university and train-
ing and research hospitals were similar, with 41.4% and
39.6%, respectively. Nineteen percent of the respondents
were working in private hospitals. Finally, the respondents
were divided based on the rates of dedicating their clinical
time to patients with breast cancer. With 37 (22.4%) less
than 5% of clinical time dedicated to breast cancer, 47
(28.5%) 5% to 25% of clinical time dedicated to breast
cancer, 63 (38.2%) 25% to 75% of clinical time dedicated
to breast cancer, and 18 (10.9%) more than 75% of clinical
time dedicated to breast cancer. The respondents were also
divided according to the number of years they had been
practicing as radiation oncologists, with 44 (26.7%) prac-
ticing for more than 20 years, 65 (39.4%) practicing for
1020 years, 40 (24.2%) practicing for 5-10 years, and 16
(9.7%) practicing for less than five years.

Indication for Lymph Node Irradiation

In patients with 1-3 axillary lymphatic involvement and
the presence of unfavorable prognostic factors (aggressive
biology, tumor diameter >3 cm, lymphovascular invasion,
grade 3, young age (premenopausal), surgical margin adja-
cent), respondents were more likely to use regional radio-
therapy when compared with four or more axillary
lymphatic involvement (64.2% to 57%). In addition,
64.2% of the respondents also performed RNI in patients
with ALND negative and IMN positive on PET-CT and
CT. However, there was more variation in the inclusion of
regional nodal irradiation. The proportion of respondents
who included this region ranged from 15.8 to 64.2%,
depending on the scenario (Table 2). As shown in
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Table | Survey Items and Results Obtained from Turkish Radiation Oncologists

<50 121 733
> 50 44 26.7
Specialist 110 66.7
Associate professor 23 13.9
Professor 22 13.3
Resident 10 6.1

<5 16 9.7
5-10 40 242
10-20 65 39.4
> 20 44 26.7
University 68 41.2
Research hospital 65 394
Private 32 19.4
< %5 37 22.4
%5-25 47 28.5
%25-75 63 382
> %75 18 10.9
ALND -3 (+) and RF (+) 106 64.2
ALND (-) and IMN (+) at PET-CT and CT 106 64.2
Number of ALND-involved nodes 250% 98 59.4
All ALND 24 (+) cases 94 57.0
Insufficient ALND without SLND (number of nodes removed <|0) 93 56.4
All ALND 1-3 (+) cases 76 46.1
All ALND (-) and T4 cases 67 40.6
ALND (-) and tumor diameter =5 cm 34 20.6
ALND (-) and inner quadrant/central location, tm>3 cm 33 20.0
ALND (-) and RF (+) 26 15.8
| irradiate it even if one node (+) after ALND 101 612
In all the T3-T4 cases 63 382
lirradiate it | 2 RF (+) even if all the cases are ALND (-) 38 23.0
| irradiate it even if all the cases are ALND (-) 18 10.9

(Continued)
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Table | (Continued).

| irradiate it if ALND 2 4(+) 118 715
All the T3-T4 cases 58 352
| irradiate it even if one node (+) after ALND 41 24.8
lirradiate it | 2 RF (+) even if all the cases are ALND (-) 12 73
| irradiate it even if all the cases are ALND (-) 2 1.2
| irradiate it if IMN (+) in PET-CT and planning CT 135 8l1.8
ALND > 10 (+) or ALND involved node number > 25% 89 539
ALND involved node number > 50% 86 52.1
| irradiate it in all the clinical-pathological T4 cases 53 32.1
| irradiate it in all the cases undergoing elective RNI 28 17.0
3DCRT 86 52.1
IMRT 79 479
Tangential 107 64.8
Separate field 33 20
Other 25 15.2
Photon + electron 99 60
Only photon 57 345
Only electron 9 55
None 83 50.3
Only for left sided breast cancer cases 68 41.2
All cases 14 85
No 157 95.2
Yes 8 48
50 Gy 107 64.8
46 Gy 55 333
40 Gy 3 1.8
2 Gy 140 84.8
1.8 Gy 25 15.2
No 84 50.9
Yes 8l 49.1
Yes 91 55.2
No 74 44.8
Yes 9l 552
No 74 44.8
7206 https: Cancer Management and Research 2021:13
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Table 2 Regional Nodal Irradiation Scenarios

ALND [-3 (+) and RF (+) 106 | 64.2
ALND (-) and imaging and clinical IMN (+) 106 | 64.2
Number of ALND-involved nodes 250% 98 | 594
All ALND 24 (+) cases 94 57
Insufficient ALND without SLND (number of nodes removed <10) 93 | 564
All ALND [-3 (+) cases 76 | 46.1
All ALND (-) and T4 cases 67 | 40.6
ALND (-) and tumor diameter 25 cm 34 | 206
ALND (-) and inner quadrant/central location, tm>3 cm 33 20
ALND (-) and RF (+) 26 | 158

Notes: Tumor diameter >3 cm; the presence of LVI, grade 3, young age (premenopausal), surgical margin adjacent.
Abbreviations: ALND, axillary lymph node dissection; RF, risk factors; IMN, internal mammary lymph node; RF, aggressive biology.

lymphatic involvement, and professors infrequently treated
the RNI (p=0.011). In contrast, RNI rates were signifi-
cantly higher for professors than for residents with unfa-

Table 3, responses varied widely and significantly among
respondents, years in practice, and the rates of dedicating
their clinical time to patients with breast cancer. Most

residents treated the RNI in all patients with 1-3 axillary = vorable prognostic factors in patients with 1-3 axillary

Table 3 Responses Regarding RT to Regional Lymph Nodes in Breast Cancer Radiotherapy for Several Scenarios

Professor (n=22) Residents (n=10)
9 (40.9%) 10 (100%) 0.0l I*
16 (72.7%) 2 (20%) 0.023*
18 (81.8%) 5 (50%) 0.016*
Years in practice
> 20 years (n=44) 5-10 years (n=40)
34 (77.3%) 16 (40%) 0.006**
35 (79.5%) 18 (45%) 0.009**
Rates of clinical time, dedicated to breast cancer
> %25 (n=81) < %25 (n=84)
44 (54.3%) 32 (38.1) 0.037%*
55 (67.9%) 39(46.4%) 0.005**
23 (28.4%) I (13.1%) 0.015%
40 (49.4%) 27 (32.1%) 0.024%*
55 (67.9%) 43 (51.2%) 0.029*
Notes: *p<0.05 *p<0.01. (tumor diameter >3 cm; the presence of LVI, Grade 3, young age (premenopausal), surgical margin adjacent).
Abbreviations: ALND, axillary lymph node dissection; RF, risk factors; RF, aggressive biology.
Cancer Management and Research 2021:13 https: 7207
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lymphatic involvement and patients with four or more
positive axillary involvement (p=0.023 and p=0.016,
respectively). In addition, respondents with over 20 years
of radiation oncology practice compared to those with 5—
10 years of practice, there was a significantly higher rate in
all patients with four or more axillary lymphatic involve-
ment and patients with 50% or more positive lymph nodes
removed after axillary dissection (p=0.006 and p=0.009,
respectively).

The questionnaire listed potential reasons for IMNRT,
and the participants were asked about the situation in
which they would perform IMNRT. The results are pre-
sented in Figure 1. The majority of respondents performed
IMNRT in case of IMN positive on PET-CT and planning
CT (81.8%). 71.5% of the respondents performed IMNRT
in patients with four or more positive axillary involvement
for tumors located in the non-inner quadrant and non-
central (Figure 2), and 61.2% of the respondents per-
formed IMNRT in case of one node-positive after ALND
with tumors located in the inner quadrant and central
(Figure 3). The indications for IMNRT recommended by
the guidelines are any part of the axillary bed for greater
than or equal to four positive nodes. However, 61.2% of
respondents agreed that the internal mammary region
should always be treated when one node-positive after
ALND with tumors located in the inner quadrant and
central region. In addition, 49% of the respondents stated

I irradiate it if IMN (+) in PET-CT
and planning CT

ALND > 10 (+) or ALND involved
node number > 25%

ALND involved node number >
50%

I irradiate it in all the clinical-
pathological T4 cases

I irradiate it in all the cases

undergoing elective RNI /
d

'l

that additional cardiac toxicity was the most critical reason
for not performing IMNRT. The IMNRT rate of residents
was significantly higher than that of specialists in the inner
quadrant, central tumors, non-inner quadrant, and non-
central tumors, even if there was one axillary lymph
node involvement (p=0.015). In addition, the IMNRT
rate of physicians who had a practice of 5 years and
fewer for inner quadrant and central tumors, even if all
the cases were axillary negative but with one or more
negative prognostic factors, was significantly lower than
that of the physicians who practiced ten years or more.
However, the axillary lymph node involvement rate was
significantly higher (p=0.038 and p=0.046, respectively).

Details of Radiation Techniques for
IMNRT

The most frequently used dose regimens for lymph node
irradiation were 50 Gy in 25 fractions (65%) and 46 Gy in
23 fractions (33%). Regarding IMNRT, 52.1% of respon-
dents treated their patients with 3D conformal radiother-
apy using tangential fields. In contrast, only 5% of the
respondents used hypofractionated regimens (42.5 Gy in
16 fractions). The proportion of respondents who applied
photons, electrons, and combined photons and electrons
was 34.5%, 5.5%, and 60%, respectively. Of the respon-
dents, 41.2% used the breath-hold technique only for
patients with left-sided breast cancer. After the MA20

0,0% 20,0% 40,0% 60,0% 80,0%100,0%

52,199

7,09

AV A A

Figure | Responses regarding radiotherapy to the internal mammary node for several scenarios. In which situations do you irradiate the IMN?
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I irradiate it if ALND > 4(+)

All the T3-T4 cases

[ irradiate it even if ALND (+1)

I irradiate it 1 > RF (+) even if all
the cases are ALND (-)

I irradiate it even if all the cases are
ALND (-)

0,0% 20,0% 40,0% 60,0% 80,0%

24.8% |

7.3%
'

2% - S S S

Figure 2 Responses regarding radiotherapy to internal mammary node for number of scenarios. Tumors located in non-center or non-inner quadrant. In which situations do

you irradiate the IMN in non-inner quadrant and non-central tumors?

I irradiate it even if ALND(+1)

All the T3-T4 cases

I irradiate it 1 > RF(+) even if all
the cases are ALND (-)

I irradiate it even if all the cases are ’u
ALND (-)
/ / d /

0,0% 20,0% 40,0% 60,0% 80,0%

23,0%

Figure 3 Responses regarding radiotherapy to the internal mammary node for several scenarios. Tumors located in the center or inner quadrant. In which situations do you

irradiate the IMN in the inner quadrant and central tumors?

Notes: Tumor, >3 cm; the presence of LVI, grade 3, young age (premenopausal), surgical margin adjacent.
Abbreviations: ALND, axillary lymph node dissection; RF, risk factors; RF, aggressive biology.

and EORTC 22922 randomized trials, 55.2% of the
respondents changed the IMNRT indications and reduced
the clinical target volume (CTV)/planning target volume
(PTV) margins for IMNRT.

Discussion

This study assessed the current Turkish radiation oncolo-
gists’ preferences and views regarding indications for
IMNRT in patients with breast cancer. To our knowledge,

this is the first nationwide survey of IMNRT endorsed by
the TROD. The guideline recommendations for IMNRT
cannot be applied in daily practice; the intervention and
indications differ according to the axilla after positive
sentinel lymph node dissection or ALND.

The MA.20 and EORTC 22922/10925 trials high-
lighted the current practice of RNL'? Both the MA.20
trial and EORTC concluded that the addition of RNI to
the IMN and the upper axillary nodes, including the

Cancer Management and Research 2021:13
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supraclavicular region, reduced regional and distant breast
cancer recurrence in patients with breast cancer. In MA.20,
regional recurrences were reduced from 2.7% to 0.7%, and
distant recurrences were reduced from 17.3% to 13.4%
with the addition of nodal radiotherapy. According to the
10-year outcomes of the EORTC 22922/10925, RNI
reduced the rate of regional and distant recurrences by
4.2 to 2.7% and 19.6 to 15.9%, respectively. However,
the 15-year outcomes of EORTC were similar to the 10-
year outcomes.'' In the subgroup analysis, breast cancer
recurrence and mortality were reduced in the group with
IMN and medial supraclavicular lymph nodes (MSN). The
breast cancer recurrence rate was 23.4% in the IMN-MSN
arm and 26.2% in the control arm.'" In the Early Breast
Cancer Trialists’ Collaborative Group (EBCTCG) meta-
analysis, 8135 patients from 22 trials concluded that the
addition of RNI could reduce both regional and distant
recurrences in patients with breast cancer.'” In contrast, in
our survey, only 11 participants (6.7%) experienced IMN
recurrence in IMNRT intervention during follow-up, while
44 participants (27%) experienced IMN recurrence in
cases without IMNRT intervention.

2021
Comprehensive Cancer Network (NCCN) guidelines

Based on these results, the National
strongly recommend irradiation of the IMN when deliver-
ing RNI for patients with four or more positive nodes
(category 1) and patients with 1-3 positive node involve-
ment (category 2A)."* RNI is not recommended in node-
negative cases by the NCCN panel.'> Nevertheless, as
shown in our survey, we observed significant variability
in the practice patterns of IMNRT. About 61.2% of respon-
dents reported treating IMN when only one lymph node
was involved after ALND with tumors located in the inner
quadrant and central, but 71.5% reported treatment if there
were four or more positive nodes after ALND in patients
with tumors located in the non-inner quadrant and non-
central. This proportion increased to one-third in scenarios
involving four or more lymph nodes. Thus, the tendency
for an increasing number of respondents to report the use
of RT to the IMN with increased pathologic lymph node
involvement was present for the non-inner quadrant and
non-central tumors.

Similarly, in a recent survey from Germany, Borm et al
investigated the RNI differences among physicians and
reported that participants performed RNI at a rate of
72% in the presence of 1-3 positive lymph nodes and
risk factors, and 85% in the presence of three or more
lymph nodes or supraclavicular lymph node involvement.”

In a Danish cohort study, additional IMNRT increased
overall survival in patients with risk factors, including
increased tumor size, an increasing number of involved
axillary nodes, higher tumor grade, and medially located
primary tumors.® Only the French randomized trial,
including 1334 patients, showed no survival benefit with
the addition of
irradiation.> From the NCCN guidelines, irradiation to

IMNRT during post-mastectomy

the IMN is recommended category 1 in patients with
greater than or equal to 4 positive lymph nodes.
However, as shown in our survey, 61.2% of the partici-
pants treated IMN, even if one node (+) after ALND.

In a recently published survey conducted on ROs in
German-speaking countries, radiotherapy techniques with
cardiac protection were preferred in patients with breast
cancer who underwent IMRT by 42.1%.'* In our survey,
IMRT was preferred for cardiac protection by 47.9% in
IMNRT, and half of the participants stated that they might
have to compromise on IMNRT when they could not
provide the cardiac doses they aimed at. However,
IMNRT increases the cardiac dose during postoperative
RT for left breast cancer.” Many studies in which modern
cardiac toxicity was not encountered independently of
laterality in breast cancer irradiation with modern RT
techniques.'>'® In the 10-year long-term outcomes of the
MA.20, French, and Danish Breast Cancer Cooperative
Group IMN studies, they strongly supported IMNRT. In
the 15-year outcomes of EORTC, no remarkable cardiac
risk increase was reported with IMNRT. In another study
with a median follow-up of 9.3 years, the correlation
between IMNRT and ischemic cardiac events could not
be shown because of modern RT techniques.'” Modern RT
techniques indicate that cardiac toxicity is not as promi-
nent in IMNRT. Although the NCCN recommends includ-
ing IMNRT in the area in most RNI irradiations, the
standard rate of IMNRT of ROs in all patients who under-
went elective RNI was 17% in our survey. Borm et al
reported that IMNRT was not preferred because of its
toxicity and unclear efficacy. Although guidelines recom-
mend IMNRT more since the development of modern
techniques (deep-inhalation breath-hold [DIBH], wide tan-
gents, IMRT) allows for better protection of risk organs, in
our study, the rate of applying “deep breath-hold” to each
case of IMNRT intervention was 8.5%, and it was not
preferred by half of the participants (50.3%). However,
side effects are known to decrease with the reduction of
cardiac and lung doses in IMNRT using the DIBH

technique.'®
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We did not investigate the aspect in our survey regard-
ing the treatment approach to regional nodal irradiation in
patients who underwent neoadjuvant chemotherapy
(NAC). Although this topic was not addressed in the
survey, it was discussed regarding similar studies have
been conducted. Patients with locally advanced breast
cancer do not undergo primary surgery; instead, they are
sent to the NAC and subsequent surgery. In this clinical
scenario, the role, indication, and treatment radiation
volumes can change dramatically. No randomized studies
have evaluated the role of postoperative RT after NAC.
The ongoing NSABP B-51/RTOG 1304 Phase III clinical
study investigated the necessity of breast/chest wall radio-
therapy and RNI after mastectomy and breast-conserving
surgery in ypNO after NAC T1-3N1."” The study by
Gregucci et al showed that the complete pathological
response to NAC is a predictive prognostic factor, and it
influences the indication to the chest wall, and the ipsilat-
eral lymph node irradiation after NAC is the extension of
the disease at diagnosis (cT3-T4 and/or cN2-N3).2°
A recently published review also demonstrated that adju-
vant radiotherapy including RNI after NAC should be
based on pre-treatment investigations.”'

The selection of radiotherapy techniques is essential to
decrease the complications associated with IMNRT. The
conformal technique is the preferred option. In our survey,
while the conformal technique was used by 52.1% of parti-
cipants, intensity-modulated radiation therapy (IMRT) was
performed by 47.9%. Most of the participants delivered
a total dose of 50 Gy with a 2-Gy dose/fraction. Only
4.8% of the participants used hypofractionated schemes
because of the late toxicity data. However, in 2019, Wang
et al recently published a randomized trial showing that
conventional fractionation was not superior to hypofractio-
nation in RNI, and the side effects were similar.”?

There were some limitations to our study. First, we
used a survey to present a cross-section of the IMNRT
in Turkey. Unfortunately, none of the eligible ROs in
Turkey answered the questionnaire. Although some
practice surveys were conducted in other countries, the
response rate was only 27.2%. This may have resulted
in biased sampling. Second, some questions in the ques-
tionnaire concerning the details of techniques may have
had a lower probability of response because of the low
rate of participants (18%) with breast cancer experience.
studies should address these

Therefore, future

limitations.

Conclusion

This is the first nationwide survey to summarize the cur-
rent clinical practices of IMNRT in Turkey. The results
showed a wide variation in IMNRT. Respondents, years in
practice, and the rates of dedicating their clinical time to
patients with breast cancer affected the decision to offer
IMNRT. The current NCCN guideline recommendations
for IMN have not been adequately implemented. This
study and future surveys may also help document the
impact of future studies on clinical practice.
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