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議論のポイント

n症例1.   質問1．cN0 and ycN0の場合の腋窩⼿術

n症例2.   質問2．cN1 and ycN0の場合の腋窩⼿術

n症例3.   質問3．cN1 and ycN1の場合の腋窩⼿術

質問4．cN1 and ypN1 （転移個数多い）の場合のPMRTの適応

質問5．cN1 and ypN1 （転移個数少ない）の場合のPMRTの適応

n症例4.   質問6．cN1 and ypN0の場合のPMRTの適応
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⽤語の説明

• TAS（Tailored axillary surgery）

偽陰性を可能な限り少なくすることを⽬的に，マーカーを留置し
た腋窩リンパ節（Targeted lymph node: TLN）を採取するTAD
（targeted axillary dissection），センチネルリンパ節⽣検
（SLNB），samplingなどを複合的に⾏い，元来転移のあったリ
ンパ節を含めて切除する腋窩縮⼩⼿術
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その他の略語

略語 意味
ALND 腋窩リンパ節郭清

Bp 乳房部分切除術

Bt 乳房切除術

NAC 術前化学療法

PMRT 乳房全切除術後放射線療法

SLNB センチネルリンパ節⽣検
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症例1

• 40代⼥性

• 右C区域2.5cm⼤の乳癌cT2N0M0/StageIIA

• VAB：IDC(sci), HGII, LVI(−), ER(＋), PR(＋), HER２(3＋), Ki67 
30％

• NAC：TCHP*6コース終了後cPR（ycN0）
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質問1．乳房はBpを希望された．腋窩の⼿術は何を勧める？

1. SLNB

2. ALND

3. TAS

4. その他
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⽇本乳癌学会乳癌診療ガイドライン

Clinical Question 推奨の強さ エビデンスの強さ 合意率
NACの前後とも臨床的腋窩
リンパ節転移陰性の乳癌に
対して，SLNBによるALND
省略は推奨されるか？

1 弱 98%
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Sentinel-node biopsy to avoid axillary dissection in breast cancer 
with clinically negative lymph-nodes

• n=163, cT1-3N0M0乳癌
• ⾮NAC症例におけるSLNBの成績

Umberto Veronesi, et al. Lancet. 1997 Jun 28;349(9069):1864-7.

結果
同定率 98%
偽陰性率 2.5%
感度 95%
陰性的中率 95%
正診率 98%
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The Feasibility and Accuracy of Sentinel Lymph Node Biopsy in Initially Clinically Node-Negative 
Breast Cancer after Neoadjuvant Chemotherapy: A Systematic Review and Meta-Analysis 

Ø16臨床試験，1456⼈のcN0乳癌患者に
対して，NAC後にSLNBを⾏った結果．

PLoS One. 2016 Sep 8;11(9):e0162605.

our review. The results of the quality assessment are listed in Table 1. In the included studies,
only the risk of bias in patient selection was considered high risk; the other aspects were low
risk.

The 16 studies were published between 2000 and 2015. Fourteen studies were single-center
studies [25, 27–32, 34–40], and the other two were multi-center studies [26, 33]. Four studies

Fig 1. Flow diagram of literature search and individual studies identified for this systematic review andmeta-analysis.

doi:10.1371/journal.pone.0162605.g001

Sentinel Lymph Node Biopsy after Neoadjuvant Chemotherapy

PLOS ONE | DOI:10.1371/journal.pone.0162605 September 8, 2016 4 / 16

結果 (95%信頼区間)

同定率 96% (95%-97%)

偽陰性率 6% (3%-8%)

感度 94% (92%-97%)

陰性的中率 98% (98%-99%)

正診率 99% (99%-100%)



症例2

• 40代⼥性

• 右C区域1.8cm⼤の乳癌cT1N1M0/StageIIA

• 右腋窩レベルI領域に転移を疑うリンパ節を２個認めた．

• VAB：IDC(sci), HGIII, LVI＋, ER−, PR−, HER２(3＋), Ki67 80％

• NAC：TCHP*6コース後cCR（ycN0）
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NAC前US（腋窩）

• 右腋窩レベルI領域に，⼆層性が消失した15mm⼤のリンパ節①と⽪
質が8mm⼤に肥厚した18mm⼤のリンパ節②を認めた．
• リンパ節①に対してFNACを⾏った結果は，Positiveであった．
• FNAC後，リンパ節①に対して組織マーカー（Twirl®）を留置した．
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Radiology. 2020 Jun;295(3):500-515.の画像を使⽤

Axillary Nodal Evaluation in Breast Cancer

504 radiology.rsna.org n Radiology: Volume 295: Number 3—June 2020

high-spatial-resolution axil-
lary T2-weighted MRI showed 
high specificity (51). Ultrasmall 
superparamagnetic iron oxide 
particles have been used as a 
contrast agent for LN imaging 
in Europe. They accumulate in 
macrophages in normal nodes 
and cause a signal void due to 
magnetic susceptibility effects 
of the ferromagnetic iron oxide. 
Thus, LNs without signal inten-
sity decrease or uniformly high 
signal intensity on ultrasmall su-
perparamagnetic iron oxide–en-
hanced images were considered 
metastatic LNs. Ultrasmall su-
perparamagnetic iron oxide–en-
hanced T2*-weighted MRI was 
superior to nonenhanced MRI 
with a sensitivity of 100% and 
a specificity of 95% (52).

Chest CT or PET/CT
Chest CT and PET/CT can 
be used to evaluate axillary 
nodes in patients with ad-
vanced breast disease and 
showed better diagnostic value 
for visualizing level III and 
interpectoral nodes, as well 
as extensive nodal involve-
ment (53). At CT, soft-tissue 
masses in axillary, infracla-
vicular, internal mammary, or 
supraclavicular regions sug-
gest metastatic LNs in patients 
with known breast cancer. A 
rounded node, or nodes with 
an irregular-appearing or ec-
centrically thickened cortex, 
should be considered suspi-
cious (19). At PET, fluorine 
18 fluorodeoxyglucose uptake 
indicates hypermetabolism 
and can suggest malignant 
LN. Chest CT or PET/CT 
is used for evaluating therapy 
response following NAC. In a 

study of 77 patients with breast cancer who underwent three 
cycles of NAC, Keam et al (54) reported that patients with 
an axillary LN standard uptake value after NAC greater than 
1.5 at PET/CT and an axillary LN size after NAC greater 
than or equal to 10 mm at CT did not achieve axillary pCR 
(54). PET or PET/CT, however, are neither sufficiently sensi-
tive to detect positive axillary LNs nor sufficiently specific to 
appropriately identify distant metastases (55,56), and the use 

terms of number or size compared with the contralateral side are 
additional findings suggestive of metastasis (46). Retrospective 
evaluations of axillary LNs with standard breast MRI revealed 
comparable performance to that of US (48). Negative MRI find-
ings excluded 99.6% and 96% of final pathologic stage of N2-
N3 (pN2-pN3) adenopathy (Table 1) in the non-NAC group 
and NAC groups, respectively (49). Unenhanced T1 and diffu-
sion-weighted MRI showed high accuracy (50), and a dedicated 

Figure 3: Images show US findings of normal and metastatic axillary lymph nodes (LNs). (a) US scan in a 45-year-
old woman shows normal axillary LN with thin hypoechoic cortex (arrowheads) with central fatty hilum. (b) US image in 
a 51-year-old woman shows biopsy-proven metastatic axillary LN with focal eccentric cortical thickening (arrow). (c) US 
image in a 58-year-old woman shows three small but round hypoechoic metastatic axillary LNs; they were confirmed to be 
metastases at US guided biopsy (arrow). (d) US image in a 47-year-old woman shows biopsy-proven metastatic axillary 
LN with irregular shape and indistinct margin (arrow) with perinodal extension (arrowheads).

Figure 4: US images demonstrate metastatic lymph node (LN) with invasive ductal carcinoma in a 41-year-old woman. 
(a) Grayscale image shows axillary LN with thickened cortex and complete absence of fatty hilum (arrows). (b) Color 
Doppler image demonstrates increased nonhilar cortical flow (arrow) and diffuse hilar hyperemia (arrowhead) in node.
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high-spatial-resolution axil-
lary T2-weighted MRI showed 
high specificity (51). Ultrasmall 
superparamagnetic iron oxide 
particles have been used as a 
contrast agent for LN imaging 
in Europe. They accumulate in 
macrophages in normal nodes 
and cause a signal void due to 
magnetic susceptibility effects 
of the ferromagnetic iron oxide. 
Thus, LNs without signal inten-
sity decrease or uniformly high 
signal intensity on ultrasmall su-
perparamagnetic iron oxide–en-
hanced images were considered 
metastatic LNs. Ultrasmall su-
perparamagnetic iron oxide–en-
hanced T2*-weighted MRI was 
superior to nonenhanced MRI 
with a sensitivity of 100% and 
a specificity of 95% (52).

Chest CT or PET/CT
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vanced breast disease and 
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with known breast cancer. A 
rounded node, or nodes with 
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ings excluded 99.6% and 96% of final pathologic stage of N2-
N3 (pN2-pN3) adenopathy (Table 1) in the non-NAC group 
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sion-weighted MRI showed high accuracy (50), and a dedicated 

Figure 3: Images show US findings of normal and metastatic axillary lymph nodes (LNs). (a) US scan in a 45-year-
old woman shows normal axillary LN with thin hypoechoic cortex (arrowheads) with central fatty hilum. (b) US image in 
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リンパ節① リンパ節②



NAC後US（腋窩）

• リンパ節①②を含め腋窩に転移を疑うリンパ節は認めず．
• 組織マーカー（図中、⻩⾊の丸）が留置されたリンパ節①はUSで同定

できた．
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high-spatial-resolution axil-
lary T2-weighted MRI showed 
high specificity (51). Ultrasmall 
superparamagnetic iron oxide 
particles have been used as a 
contrast agent for LN imaging 
in Europe. They accumulate in 
macrophages in normal nodes 
and cause a signal void due to 
magnetic susceptibility effects 
of the ferromagnetic iron oxide. 
Thus, LNs without signal inten-
sity decrease or uniformly high 
signal intensity on ultrasmall su-
perparamagnetic iron oxide–en-
hanced images were considered 
metastatic LNs. Ultrasmall su-
perparamagnetic iron oxide–en-
hanced T2*-weighted MRI was 
superior to nonenhanced MRI 
with a sensitivity of 100% and 
a specificity of 95% (52).

Chest CT or PET/CT
Chest CT and PET/CT can 
be used to evaluate axillary 
nodes in patients with ad-
vanced breast disease and 
showed better diagnostic value 
for visualizing level III and 
interpectoral nodes, as well 
as extensive nodal involve-
ment (53). At CT, soft-tissue 
masses in axillary, infracla-
vicular, internal mammary, or 
supraclavicular regions sug-
gest metastatic LNs in patients 
with known breast cancer. A 
rounded node, or nodes with 
an irregular-appearing or ec-
centrically thickened cortex, 
should be considered suspi-
cious (19). At PET, fluorine 
18 fluorodeoxyglucose uptake 
indicates hypermetabolism 
and can suggest malignant 
LN. Chest CT or PET/CT 
is used for evaluating therapy 
response following NAC. In a 

study of 77 patients with breast cancer who underwent three 
cycles of NAC, Keam et al (54) reported that patients with 
an axillary LN standard uptake value after NAC greater than 
1.5 at PET/CT and an axillary LN size after NAC greater 
than or equal to 10 mm at CT did not achieve axillary pCR 
(54). PET or PET/CT, however, are neither sufficiently sensi-
tive to detect positive axillary LNs nor sufficiently specific to 
appropriately identify distant metastases (55,56), and the use 

terms of number or size compared with the contralateral side are 
additional findings suggestive of metastasis (46). Retrospective 
evaluations of axillary LNs with standard breast MRI revealed 
comparable performance to that of US (48). Negative MRI find-
ings excluded 99.6% and 96% of final pathologic stage of N2-
N3 (pN2-pN3) adenopathy (Table 1) in the non-NAC group 
and NAC groups, respectively (49). Unenhanced T1 and diffu-
sion-weighted MRI showed high accuracy (50), and a dedicated 

Figure 3: Images show US findings of normal and metastatic axillary lymph nodes (LNs). (a) US scan in a 45-year-
old woman shows normal axillary LN with thin hypoechoic cortex (arrowheads) with central fatty hilum. (b) US image in 
a 51-year-old woman shows biopsy-proven metastatic axillary LN with focal eccentric cortical thickening (arrow). (c) US 
image in a 58-year-old woman shows three small but round hypoechoic metastatic axillary LNs; they were confirmed to be 
metastases at US guided biopsy (arrow). (d) US image in a 47-year-old woman shows biopsy-proven metastatic axillary 
LN with irregular shape and indistinct margin (arrow) with perinodal extension (arrowheads).

Figure 4: US images demonstrate metastatic lymph node (LN) with invasive ductal carcinoma in a 41-year-old woman. 
(a) Grayscale image shows axillary LN with thickened cortex and complete absence of fatty hilum (arrows). (b) Color 
Doppler image demonstrates increased nonhilar cortical flow (arrow) and diffuse hilar hyperemia (arrowhead) in node.

Radiology. 2020 Jun;295(3):500-515. の図を⼀部改変

リンパ節①



質問2．乳房はBpを希望された．腋窩の⼿術は何を勧める？
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1. SLNB

2. ALND

3. TAS

4. その他



⽇本乳癌学会乳癌診療ガイドライン

Clinical Question 推奨の
強さ

エビデンス
の強さ

合意率

臨床的腋窩リンパ節転移陽性乳癌がNAC施
⾏後に臨床的リンパ節転移陰性と判断され
た場合，SLNBによるALND省略は推奨さ
れるか？

SLNBの結果のみによるALNDを弱く推
奨しない．

3 弱 100%

TASによるALND省略は⾏うことを弱く
推奨する．

2 弱 98%
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臨床的腋窩リンパ節転移陽性とは？

Role of Sonography in the Diagnosis of Axillary Lymph Node Metastases in Breast Cancer:
A Systematic Review 
16臨床試験において，リンパ節の⼤きさ（5mmより⼤、USで同定可能）vs. 形態（⽪質の肥厚、リ
ンパ節⾨の消失など）vs. USガイド下FNAC（CNB）で感度と特異度の⽐較が⾏われた．

15

感度 特異度
リンパ節の⼤きさ 66%-73% 44%-98%
リンパ節の形態 55%-92% 80%-97%
USガイド下FNAC 44%-95% 97%-100%

実際の診療の現場では，リンパ節の形態（⽪質の5mm以上肥厚やリンパ節⾨の消失など）か
ら転移を疑うLNに対してFNACを⾏い，臨床的腋窩リンパ節転移の有無を診断する．

AJR 2006; 186:1342‒1348
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Is sentinel lymph node biopsy a viable alternative to complete axillary dissection 
following neoadjuvant chemotherapy in women with node-positive breast cancer at 
diagnosis? An updated meta-analysis involving 3,398 patients

• 19試験，3398⼈のcN1乳癌患者に対してNAC後にSLNBを⾏った結果をメタ解析した．

Chehade, et al. Am J Surg. 2016 Nov;212(5):969-981.

cN1->cN1/cN0 cN1->cN0
同定率 91% 86% (80%-92%)
偽陰性率 13% 14% (8%-20%)
pCR率 47% 59% (28%-89%)

⾮NAC症例やcN0・NAC症例に対するSLNBの成績と⽐べて劣る結果であった．



TAS

17



18

Marking the axilla with radioactive iodine seeds (MARI procedure) may reduce the 
need for axillary dissection after neoadjuvant chemotherapy for breast cancer 

British Journal of Surgery 2010; 97: 1226‒1231 

1228 M. E. Straver, C. E. Loo, T. Alderliesten, E. J. T. Rutgers and M. T. F. D. Vrancken Peeters

and localization with I-125 seeds were performed in the
largest lymph node.

The I-125 seed was placed within an 18-G needle after
occluding its tip with sterile bone wax. The positive lymph
node was visualized by ultrasonography to determine the
appropriate place in the axilla to approach the lymph
node. A small incision was made in the skin under local
anaesthesia. The needle tip was guided to the lymph node
by ultrasonography, and a stylet was used to displace the
radioactive seed through the bone wax and into the node.
The needle was withdrawn, and the position of the seed was
confirmed by ultrasonography and a γ-radiation detector
(Fig. 2). The positive lymph node was marked directly after
marking of the primary tumour, for which I-125 seeds were
also used.

After completion of neoadjuvant chemotherapy, removal
of the marked node, breast surgery and axillary lymph
node dissection were undertaken in the same session.
A γ probe (neo2000®; Neoprobe Corporation, Dublin,
Ireland), adjusted to detect the photon energy of the

iodine-125 source, was placed over the surface of the
axilla. The point of greatest activity was marked on the
skin with ink (Fig. 3). In patients having a mastectomy, the
incision was made in the area of the planned incision for
the mastectomy close to the point of greatest activity. A
separate incision was made in patients undergoing breast-
conserving surgery. The γ probe was used to guide the
excision of the marked lymph node. Removal of the correct
lymph node was ensured by detecting the iodine-125 source
within the lymph node and by the absence of radiation in
the rest of the axilla. The node was stored in a lead container
posted with a caution sign for radioactive material, and
transported to the pathology department. Subsequently all
patients underwent full axillary lymph node dissection.

The marked node was bisected and completely
embedded in paraffin. All blocks were cut at three levels
with a minimum of 150-µm intervals. The pathologist
extracted the seed from the lymph node specimen with
benefit of a γ-radiation detector. The I-125 seed was
stored in a lead container and taken to a long-term

I-125 seed

18-G needle

Bone wax

a  Equipment

b  Occlusion of needle tip c  Needle insertion through
      skin incision

d  Needle inserted in lymph
      node

e  I-125 seed in lymph node

Fig. 2 Positioning of an iodine-125-radiolabelled (I-125) seed in an axillary lymph node. a Equipment. b The tip of an 18-G needle is
occluded with sterile bone wax and the I-125 seed is placed in the needle. c The needle is inserted through a skin incision. d The lymph
node (hypoechoic) is visualized by ultrasonography and the tip of the needle (arrow) is inserted in the lymph node. e The I-125 seed
(arrow) is moved through the bone wax and into the lymph node using a stylet

Copyright © 2010 British Journal of Surgery Society Ltd www.bjs.co.uk British Journal of Surgery 2010; 97: 1226–1231
Published by John Wiley & Sons Ltd
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Marking the axilla with radioactive iodine seeds in breast cancer 1229

a  Detection of radioactivity b  Skin marking c  Skin incision

d  Detection of marked lymph node e  Removal of marked lymph node f  Excised marked lymph node

Fig. 3 Surgical removal of the marked lymph node. The point with greatest activity is a detected and b marked on the skin. c The
surgical incision is made at the planned incision site for mastectomy. Guided by a handheld γ probe the marked lymph node is d
detected and e removed. f Removal of the seed is assured by detecting the iodine-125 source of activity in the excised lymph node

storage facility to decay. The lymph node was assessed
according to routine pathological assessment in the sentinel
lymph node biopsy procedure, using haematoxylin and
eosin staining. Immunohistochemical staining for keratin
was carried out only in lymph nodes that were tumour
negative on haematoxylin and eosin staining. Lymph
nodes from the axillary dissection specimen were evaluated
at one level and stained with haematoxylin and eosin;
immunohistochemical staining was not done routinely.

Results

Fifteen patients with proven axillary lymph node metastases
and breast tumours varying in diameter from 2·3 to
9·0 (mean 4·1) cm, who were scheduled to undergo
neoadjuvant chemotherapy, were included in this study.
Their mean age was 54 (range 36–66) years. Four
tumours had HER2 amplification, five were triple negative

(oestrogen and progesterone receptor, and HER2 negative)
and six were oestrogen receptor positive. Thirteen patients
had a palpable axillary lymph node before neoadjuvant
chemotherapy, whereas two had suspicious nodes on
ultrasonography.

The I-125 seeds were positioned successfully in the
proven positive axillary lymph nodes of all 15 patients.
None of the six radiologists who undertook the placement
experienced any difficulties and no complications occurred
during any of the procedures.

The median delay between marking the lymph node and
surgery was 123 (range 88–193) days. Only one patient still
had palpable lymph nodes in the axilla after neoadjuvant
chemotherapy. The location of the previously tumour-
positive lymph node could, however, easily be detected
on the skin by use of the γ probe in all patients. Ten
patients underwent mastectomy and the other five had
breast-conserving surgery. At the time of surgery the

Copyright © 2010 British Journal of Surgery Society Ltd www.bjs.co.uk British Journal of Surgery 2010; 97: 1226–1231
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Fig. 3 Surgical removal of the marked lymph node. The point with greatest activity is a detected and b marked on the skin. c The
surgical incision is made at the planned incision site for mastectomy. Guided by a handheld γ probe the marked lymph node is d
detected and e removed. f Removal of the seed is assured by detecting the iodine-125 source of activity in the excised lymph node

storage facility to decay. The lymph node was assessed
according to routine pathological assessment in the sentinel
lymph node biopsy procedure, using haematoxylin and
eosin staining. Immunohistochemical staining for keratin
was carried out only in lymph nodes that were tumour
negative on haematoxylin and eosin staining. Lymph
nodes from the axillary dissection specimen were evaluated
at one level and stained with haematoxylin and eosin;
immunohistochemical staining was not done routinely.

Results

Fifteen patients with proven axillary lymph node metastases
and breast tumours varying in diameter from 2·3 to
9·0 (mean 4·1) cm, who were scheduled to undergo
neoadjuvant chemotherapy, were included in this study.
Their mean age was 54 (range 36–66) years. Four
tumours had HER2 amplification, five were triple negative

(oestrogen and progesterone receptor, and HER2 negative)
and six were oestrogen receptor positive. Thirteen patients
had a palpable axillary lymph node before neoadjuvant
chemotherapy, whereas two had suspicious nodes on
ultrasonography.

The I-125 seeds were positioned successfully in the
proven positive axillary lymph nodes of all 15 patients.
None of the six radiologists who undertook the placement
experienced any difficulties and no complications occurred
during any of the procedures.

The median delay between marking the lymph node and
surgery was 123 (range 88–193) days. Only one patient still
had palpable lymph nodes in the axilla after neoadjuvant
chemotherapy. The location of the previously tumour-
positive lymph node could, however, easily be detected
on the skin by use of the γ probe in all patients. Ten
patients underwent mastectomy and the other five had
breast-conserving surgery. At the time of surgery the
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オランダからのTADに関する報告

Ø NAC前に最⼤の転移リンパ節の内部にI-125 
seeds（半減期60⽇）を1個留置する．

Ø γプローブでI-125seedsを留置したリン
パ節（TLN）の位置を同定し，摘出する．



Marking Axillary Lymph Nodes With Radioactive Iodine Seeds for Axillary Staging After 
Neoadjuvant Systemic Treatment in Breast Cancer Patients: the MARI procedure

19

Ann Surg. 2015 Feb;261(2):378-82.

偽陰性率
TLN単独 7.1%

ücT0-4, N1-3乳癌(n=100)

üNAC症例

üSLNBは⾏わずTADのみ
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Selective surgical localization of axillary lymph nodes containing metastases in 
patients with breast cancer: a prospective feasibility trial

125I- labeled seeds*を留置
（ NAC後、⼿術1-5⽇前）

JAMA Surg. 2015 Feb;150(2):137-43.
Copyright 2015 American Medical Association. All rights reserved.

T he presence of lymph node metastases in patients with
breast cancer is an important prognostic feature used
to guide systemic and locoregional therapies. Neoad-

juvant chemotherapy is often used in these patients to down-
size the primary tumor, which increases the surgeon’s ability
to administer breast-conserving therapy and also allows for a
smaller volume of breast tissue to be resected. Similarly, con-
siderable interest exists in avoiding extensive axillary sur-
gery when chemotherapy eradicates metastatic disease in the
lymph nodes. At present, no clear consensus exists on a reli-
able mode of restaging the axilla after chemotherapy to con-
firm conversion to negative lymph node status.1,2 Although sen-
tinel lymph node (SLN) dissection reliably identifies nodal
metastases in women with clinically node-negative disease,3-5

this technique alone has had mixed results when performed
in women with clinically node-positive disease who receive
neoadjuvant chemotherapy.6-8 The recently published Ameri-
can College of Surgeons Oncology Group (ACOSOG) Z1071 trial1

was designed to determine whether SLN dissection was accu-
rate in staging the axilla after chemotherapy in patients pre-
senting with node-positive disease. The trial had a prespeci-
fied false-negative rate (FNR) of 10% as the success benchmark.
The overall FNR was 12.6%, which has sparked considerable
conversation about how to achieve a more acceptable FNR. The
ultimate goal is to provide optimal oncologic locoregional con-
trol with limited morbidity.1

On subgroup analysis of ACOSOG Z1071, patients who had
a clip placed in the lymph nodes after needle biopsy and who
had documented removal of the clip-containing SLN had a
lower FNR.9 Thus, perhaps SLN dissection with removal of the
lymph node known to contain metastases (the clip-

containing lymph node) may improve results of axillary stag-
ing after chemotherapy. In fact, the National Comprehensive
Cancer Network10 recently revised their guidelines to recom-
mend placement of clips in lymph nodes with biopsy-
confirmed metastases. The guidelines also mandate that the
marked lymph node be removed during surgery. The ability
to selectively remove these clip-containing lymph nodes has
enormous clinical potential to improve our ability to assess re-
sidual disease and to spare patients the considerable morbid-
ity associated with axillary lymph node dissection (ALND).

We hypothesized that targeted axillary dissection (TAD),
which includes removing the SLNs and the clip-containing
lymph nodes positive for disease at presentation, may consti-
tute a more reliable approach to restaging the axillary nodal
basin after chemotherapy. The goal of this study was to deter-
mine the feasibility of localizing clip-containing lymph nodes
in patients with known axillary metastases. A secondary end
point was to determine the feasibility of performing this pro-
cedure in conjunction with dual-tracer SLN dissection.

Methods
Thissingle-institutionprospectivefeasibilitystudywasapproved
bytheinstitutionalreviewboardoftheMDAndersonCancerCen-
ter, Houston, Texas. All patients provided written informed con-
sent. We designed the study to determine the methods for local-
izing and selectively removing axillary lymph nodes containing
clips in patients with breast cancer (clinicaltrial.gov identifier:
NCT01880645). All patients underwent surgery from December
1, 2012, through November 30, 2013. Patients with confirmed ax-
illary metastases and a clip in the sampled lymph node were of-
fered participation in the trial. Patients were eligible if they un-
derwent surgery after neoadjuvant chemotherapy or if they
underwent surgery first. We obtained clinicopathologic data
prospectivelyfromsourcedocumentationintheelectronicmedi-
cal record (clinic notes and reports from the radiology and pa-
thology departments).

Nodal Ultrasonography and Clip Placement
Per our institutional practice, real-time ultrasonography of the
ipsilateral regional lymph nodal basins, including the axil-
lary, infraclavicular, and internal mammary nodal basins, was
performed in patients with a diagnosis of breast cancer. Ab-
normal axillary lymph nodes (ie, with eccentric cortical thick-
ening, hilar compression, displacement, effacement, and ir-
regular nodal margins) were identified, and patients underwent
ultrasonography-guided fine-needle aspiration biopsy using
a 21-gauge needle.11 Immediate cytologic evaluation was per-
formed. When the evaluation demonstrated metastasis, a clip
marker (HydroMark T3; Devicor Medical Products) was placed
within the cortex of the sampled lymph node under ultraso-
nographic guidance (Figure 1).

Radiologic Localization
Before surgery, the clip-containing lymph node was reidenti-
fied using gray-scale ultrasonography. A standard radioac-
tive iodine I 125 (125I)–labeled titanium seed with activity rang-

Figure 1. Ultrasonographic Image of the Clip in a Lymph Node After
Neoadjuvant Chemotherapy

The clip marker was placed within the sampled lymph node under
ultrasonographic guidance.
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SLNs with an increased radioisotope count. When nodes with
increased technetium counts (ie, “hot” nodes) were re-
moved, the gamma probe was then changed to the 125I setting
to determine whether the lymph node contained the radioac-

tive seed. Some surgeons started with the 125I setting and iden-
tified the clip-containing lymph node first, then changed the
probe setting to assess the technetium counts. Both tech-
niques were equally successful. Selective removal of the clip-

Figure 2. Images of Lymph Node Localization
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Clip

After seed placement

A, Wire localization (circles) of the lymph node. B, Intraoperative radiograph
confirming removal of the clip-containing lymph node. C, Postlocalization

mammogram of the iodine I 125–labeled seed placement. D, Intraoperative
radiograph confirming removal of the clip-containing lymph node and seed.
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Improved Axillary Evaluation Following Neoadjuvant Therapy for Patients With Node-
Positive Breast Cancer Using Selective Evaluation of Clipped Nodes: Implementation of 
Targeted Axillary Dissection

Øセンチネルリンパ節（SLN）とTLNを共に摘出
することで，偽陰性率が著明に低下した．

J Clin Oncol. 2016 Apr 1;34(10):1072-8.

disease was seen in other axillary nodes. The FNR was calculated as the
number of FN events divided by the total number of pathologically node-
positive patients.

Statistical analysis was performed using SAS software (Enterprise
Guide 5.1; SAS Institute, Cary, NC). CIs for FNRs were calculated using
exact (Clopper-Pearson) confidence limits for the binomial proportion.
The exact McNemar’s test was used to evaluate the paired assessments
consisting of SLND alone and SLND with addition of evaluation of the
clipped node for marginal homogeneity, using patients who had an SLN
identified. Logistic regression was used to identify features associated with
the inability to identify a clipped node, with P values reported from the
Wald tests and 95% CI for the odds ratio. All tests were two-sided, with a
significance level of .05.

RESULTS

Clinicopathologic and treatment details of the 208 enrolled
patients are listed in Table 1. ALND, which allows for determi-
nation of the FNR, was performed in 191 patients. An SLND was
performed in 134 of the 208 patients, including 118 who also
underwent ALND. Therefore, the FNR for SLND alone could be
determined for these 118 patients. TAD was performed in 96 of the
208 patients, including 85 who also underwent ALND and
therefore were evaluable to determine the FNR for the TAD
procedure. There were no differences in clinicopathologic features

of the patients included in the SLND and TAD subgroups com-
pared with the overall population (Appendix Table A1, online
only). The clipped node was not identified in the surgical specimen
in five patients, who were excluded from analysis. We routinely
order mammographic axillary views postoperatively in these cases.
No residual clipped nodes have been identified radiographically,
suggesting that clip dislodgement is possible, a situation similar to
that in the breast.

Pathologic Evaluation of the Clipped Node to Predict
Nodal Status

A nodal pCR was achieved in 37% (71 of 191) of patients.
Among the 120 patients who had residual nodal disease, 115 had
metastases in the clipped node. The clipped node did not show
evidence of metastases in the remaining five patients (ie, FN
events), resulting in an FNR for evaluation of the clipped node
alone of 4.2% (95% CI, 1.4 to 9.5; Fig 1).

Clinically
node-positive patients

N = 208

Evaluable patients
n = 191

No ALND performed
n = 17

False-negative*
result

5 of 120

Pathologic node
negative

n = 71 (37%)

Pathologic node
positive

n = 120 (63%)

False-negative rate
4.2%

(95% CI, 1.4 to 9.5)

Neoadjuvant therapy

Fig 1. Ability of pathologic evaluation of the clipped node to predict nodal status
of remaining axillary nodes following neoadjuvant therapy. Pathology of the clipped
node was compared with other lymph nodes in patients undergoing axillary
lymphadenectomy (ALND) to determine the false-negative rate of the evaluation of
the clipped node. *False-negative, clipped node showed no metastases but other
nodes had residual disease.

Clinically
 node-positive patients

N = 208

Evaluable patients
n = 118

ALND not performed
n = 16

Clipped node and
SLNs negative

n = 1 of 74

SLN negative = 7 of 69
SLN not identified = 5

Pathologic node
negative

n = 44 (37%)

Pathologic node
positive

n = 74 (63%)

False-negative rate
SLN alone = 10.1% (95% CI 4.2 to 19.8)

SLN + evaluation of the clipped node = 1.4% (95% CI, 0.03 to 7.3)
P = .03  

Neoadjuvant therapy

SLND performed
n = 134

SLND not performed
n = 74

Fig 2. Ability of sentinel lymph-node dissection (SLND) plus evaluation of the
clipped node to predict nodal status after neoadjuvant therapy. Pathologic results
of sentinel lymph nodes (SLN) and clipped nodes were compared with pathology
of the remaining axillary nodes to determine false-negative rates. ALND, axillary
lymphadenectomy.
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偽陰性率
SLN単独 10%
TLN単独 4.2%
SLN+TLN 1.4%



NAC症例に対するTAS（TAD）を⽤いた腋窩ステージング

22

研究
チーム

対象 NAC前
Suspicious LN個数

TAS（TAD） 摘出LN
個数

偽陰性率
(%)

出典

1 オランダ cT0-4, 
N1-3
(n=100)

N.A. TLN (NAC前I-125 
seed)

1 7.1 Ann Surg. 
2015;261(2):37
8-82.

2 ⽶国
(MDACC)

cT0-4, 
N+
(n=191)

1個(36%), 2個(20%), 
3個(17%), 4個以上
(28%) 

SLN+TLN (NAC前
clip+Ope前I-125 
seed)

N.A. 1.4
（TLN単独で

4.2%）

J Clin Oncol. 
2016;34(10):10
72-8.

3 ⽶国
(Pittsburg
h college)

cStageIIA
-IIIB
(n=30)

N.A. SLN+TLN (NAC前I-
125 seed)+palpable 
suspicious LN

中央値4(範
囲1-11）個

0 Ann Surg 
Oncol. 
2016;23(5):154
9-53.

4 スペイン, 
ILINA trial

cT1-4, 
N+
(n=46)

1個(50%), 2個(20%), 
3個(20%), 4個以上
(11%)

SLN+TLN (NAC前
clip, 術中US)

SLN中央値
3個

4.1 Ann Surg 
Oncol. 
2018;25(3):784
-91.



TAS⼿技の実際*

23

NeedleMarker

Lymph Node

n 最⼤の転移リンパ節内部への組織マーカー留置（NAC前）

n SLNBおよびTargeted lymph nodeの摘出（NAC後）

n Twirl®

Breast Cancer (2021) 28:772‒775の画像を⼀部改変
*実際の症例はNAC症例ではないが，TADの⼿技を⽤いているため紹介した．

（株）BDからの画像提供



症例３

• 40代⼥性

• 右C区域3.5cm⼤の乳癌cT2N1M0/StageIIB

• 右腋窩レベルI領域リンパ節にUS画像上３個の転移を疑うリンパ節
を認めた．うち最⼤のリンパ節はFNACでPositiveであり，NAC前に
組織マーカーを1個留置した．

• VAB：IDC(sci), HGII, LVI＋, ER+, PR+, HER２(3＋), Ki67 30％

• NAC：TCHP*6コース後cPR（ycN1）

24



質問3．腋窩の⼿術は何を勧める？

25

1. SLNB

2. ALND

3. TAS

4. その他



NCCN Guidelines Version 4. 2024

ØNAC前後でcN+のまま変わりなければALNDが推奨される．

Version 4.2024, 07/03/24 © 2024 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Note: All recommendations are category 2A unless otherwise indicated.

NCCN Guidelines Version 4.2024
Invasive Breast Cancer
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Discussion

BINV-D

a If a positive lymph node is clipped or tattooed during biopsy, every effort 
should be made to remove the clipped or tattooed node at the time of 
surgery. Only the most suspicious node should be marked and retrieved 
along with SLNs to reduce the false negative rate.

b SLN mapping injections may be peritumoral, subareolar, or subdermal. 
c Sentinel node involvement is defined by multilevel node sectioning with 

hematoxylin and eosin (H&E) staining. Cytokeratin IHC may be used 
for equivocal cases on H&E. Routine cytokeratin IHC to define node 
involvement is not recommended in clinical decision-making. 

d If clinically negative axilla before chemotherapy and then have a positive 
sentinel node after chemotherapy, consider completion axillary lymph node 
dissection or multidisciplinary tumor board discussion on appropriateness 
of radiation of axilla without further surgery.

e Limited data exist for patients with mastectomy. 
f Axillary Lymph Node Staging (BINV-E).

CONSIDERATIONS FOR SURGICAL AXILLARY STAGING

Clinically 
suspicious 
(palpable) lymph 
nodes
or
Significant axillary 
lymph node 
disease burden on 
imaging
or
Preoperative 
systemic therapy 
being considered
and suspicious 
lymph nodes at 
diagnosis on exam 
or imaging

No palpable lymph 
node at diagnosis 
and limited 
axillary lymph 
node involvement 
on imaging 
confirmed by 
needle biopsy 
± marker 
placementa in the 
most suspicious 
node

SLN 
mapping and 
excisionb,c

SLN positivec

SLN not identified

No further axillary surgery (category 1)

Meets ALL of the following criteriag:
• cT1–T2, cN0 
• No preoperative chemotherapy
• 1–2 positive SLNs
• WBRT planned Yes 

to all

Yes 
to all

No further 
axillary surgery

Consider no 
further axillary 
surgeryk

FNA or 
core 
biopsy 
positive

FNA or 
core 
biopsy 
negatived

ALND level I/IIfNo

Micrometastases seen in SLNh

Meets ALL of the following criteria:i
• cT1–T2, cN0
• No preoperative chemotherapy
• 1–2 positive SLNsj 
• Adjuvant RT planned with intentional 

inclusion of undissected axilla at risk

g ACOSOG Z0011: Giuliano AE, et al. JAMA 2017;318:918-926.
h Galimberti V, et al. Lancet Oncol 2013;14:297-305. 
i EORTC AMAROS: Donker M, et al. Lancet Oncol 2014;15:1303-1310; Ruters E, et al. 

Cancer Res 2019;79 GS4-01-GS04-01.
j Limited data exist for ≥3 positive SLNs.
k In the mastectomy setting, in patients who were initially cN0, who have positive 

nodes on SLNB, and have no axillary dissection, RT to the chest wall should include 
undissected axilla at risk ± RNI. 

l Among patients shown to be N+ prior to preoperative systemic therapy, SLNB has 
a >10% false-negative rate when performed after preoperative systemic therapy, 
which can be improved by marking and removing the most suspicious biopsied node, 
using dual tracers, and by obtaining ≥3 sentinel nodes (targeted axillary lymph node 
dissection). (Caudle AS, et al. J Clin Oncol 2016;34:1072-1078.) 

US-guided FNA 
or core biopsy  
+ marker 
placement 
recommendeda 
in the most 
suspicious 
node

SLN negativec

Breast-
conserving 
surgery

Mastectomye
ALND level I/IIfNo

Consider 
preoperative 
chemotherapy

SLNB 
(category 2B)l 

ALND level I/IIf
No preoperative chemotherapy

Yes, 
preoperative 
chemotherapy

cN+ remains clinically 
positive  

cN+ converts to clinically 
node negative 

ALND level I/IIf

Printed by Tomohiro Miyake on 9/12/2024 10:12:12 PM. For personal use only. Not approved for distribution. Copyright © 2024 National Comprehensive Cancer Network, Inc., All Rights Reserved.
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右Bt+Ax(II)の⽅針に決定した．

原発巣の組織学的治療効果判定はGrade 1bであった．

腋窩リンパ節20個中5個にリンパ節転移を認めた．

27



質問4．PMRTの適応は？

1. PMRTを⾏う

2. PMRTを省略する

3. その他

28



⽇本乳癌学会乳癌診療ガイドライン

Clinical Question ステートメント
乳房全切除術後およびALND後の腋
窩リンパ節転移4個以上の患者では，
PMRTが勧められるか？

PMRTを⾏うことが
標準治療である．

29
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Effect of radiotherapy after mastectomy and axillary surgery on 10-year recurrence and 20-
year breast cancer mortality: meta-analysis of individual patient data for 8135 women in 22 
randomised trials (EBCTCG)

Ø局所領域再発・乳癌関連死の減少および全死亡率の改善効果を認めた．

Articles

2130 www.thelancet.com   Vol 383   June 21, 2014

nodal status was known and who were classifi ed as 
having axillary dissection (however, for 45 women with 
node-positive disease, the number of nodes aff ected was 
not known); all of these women were in trials in which 
radiotherapy included the chest wall, the supraclavicular 
or axillary fossa (or both), and the internal mammary 
chain (appendix pp 10–12).

Of the 1594 women with node-negative disease, 
700 (44%) had axillary dissection, 870 (55%) had axillary 
sampling, and for 24 (1%) the extent of axillary surgery 
was unknown. For the 700 women who had axillary 
dissection, only 1·4% of unirradiated women had a 
locoregional recurrence before a distant recurrence 
(appendix p 14), and radiotherapy had no signifi cant eff ect 
on locoregional recurrence (2p>0·1), overall recurrence 
(rate ratio [RR], irradiated vs not,  1·06, 95% CI 0·76–1·48, 
2p>0·1), or breast cancer mortality (RR 1·18, 

95% CI 0·89–1·55, 2p>0·1; fi gure 2A–C). Radiotherapy 
did, however, increase overall mortality (RR 1·23, 
95% CI 1·02–1·49, 2p=0·03; appendix p 13). By contrast, 
for the 870 women with node-negative disease who had 
only axillary sampling, 16·3% of unirradiated women had 
a locoregional recurrence before any distant recurrence 
(appendix p 37), and radiotherapy reduced locoregional 
recurrence (2p<0·00001) and overall recurrence (RR 0·61, 
95% CI 0·47–0·80, 2p=0·0003), but had no signifi cant 
eff ect either on breast cancer mortality (RR 0·97, 
95% CI 0·77–1·22, 2p>0·1) or on overall mortality 
(RR 1·00, 95% CI 0·84–1·18, 2p>0·1; appendix p 36).

Of the 5821 women with node-positive disease, 
3131 (54%) had axillary dissection, 2541 (44%) had axillary 
sampling, and for 149 (2%) the extent of axillary surgery 
was unknown. Radiotherapy reduced locoregional 
recurrence and overall recurrence both for women who 
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Figure 3: Eff ect of radiotherapy (RT) after mastectomy and axillary dissection (Mast+AD) on 10-year risks of locoregional and overall recurrence and on 
20-year risk of breast cancer mortality in 1314 women with one to three pathologically positive nodes (pN1–3) and in 1772 women with four or more 
pathologically positive nodes (pN4+)
Analyses of locoregional recurrence fi rst ignore distant recurrences, see appendix pp 8–9 for details. See appendix pp 19, 28, for analyses of both locoregional 
and distant recurrences, and appendix pp 18, 27, for analyses of overall mortality. RR=rate ratio. NS=not signifi cant. Vertical lines indicate 1 SE above or below the 
5, 10, 15, and 20 year percentages. Lancet. 2014 Jun 21;383(9935):2127-35.
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Webfigure 16. Effect of radiotherapy (RT) to the chest wall and regional lymph nodes versus not
after mastectomy and axillary dissection (Mast+AD): 10-year risk of locoregional recurrence and
recurrence of any type and 20-year risk of breast cancer and all-cause mortality in 1772 women with 4+
pathologically positive nodes (pN4+). See webfigure 1 for methodological note and also webfigure 17.

1772 pN4+ women with Mast+AD
Locoregional recurrence first Any first recurrence

Breast cancer mortality Any death



症例3で腋窩リンパ節転移の個数が少ない場合を想定する．

＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊

右Bt+Ax(II)の⽅針に決定した．

原発巣の組織学的治療効果判定はGrade 2aであった．

腋窩リンパ節20個中1個にリンパ節転移を認めた．
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質問5．PMRTの適応は？

32

1. PMRTを⾏う

2. PMRTを省略する

3. その他



⽇本乳癌学会乳癌診療ガイドライン

推奨におけるポイント

n基本的にPMRTを⾏うことを検討するが，⼀部の症例ではリスクを

総合的に評価したうえで，⾏わないことを選択できる場合もある．

nPMRTを省略できる条件について現状では⼀定の⾒解はない．

Clinical Question ステートメント

乳房全切除術後およびALND後の腋窩リンパ節転
移1~3個の患者では，PMRTが勧められるか？

PMRTを弱く推奨する．

33
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Effect of radiotherapy after mastectomy and axillary surgery on 10-year recurrence and 20-
year breast cancer mortality: meta-analysis of individual patient data for 8135 women in 22 
randomised trials (EBCTCG)

Ø局所領域再発・乳癌関連死の減少効果を認めた．
Ø⼀⽅で，全死亡率については統計学的有意差を認めなかった．

Lancet. 2014 Jun 21;383(9935):2127-35.
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nodal status was known and who were classifi ed as 
having axillary dissection (however, for 45 women with 
node-positive disease, the number of nodes aff ected was 
not known); all of these women were in trials in which 
radiotherapy included the chest wall, the supraclavicular 
or axillary fossa (or both), and the internal mammary 
chain (appendix pp 10–12).

Of the 1594 women with node-negative disease, 
700 (44%) had axillary dissection, 870 (55%) had axillary 
sampling, and for 24 (1%) the extent of axillary surgery 
was unknown. For the 700 women who had axillary 
dissection, only 1·4% of unirradiated women had a 
locoregional recurrence before a distant recurrence 
(appendix p 14), and radiotherapy had no signifi cant eff ect 
on locoregional recurrence (2p>0·1), overall recurrence 
(rate ratio [RR], irradiated vs not,  1·06, 95% CI 0·76–1·48, 
2p>0·1), or breast cancer mortality (RR 1·18, 

95% CI 0·89–1·55, 2p>0·1; fi gure 2A–C). Radiotherapy 
did, however, increase overall mortality (RR 1·23, 
95% CI 1·02–1·49, 2p=0·03; appendix p 13). By contrast, 
for the 870 women with node-negative disease who had 
only axillary sampling, 16·3% of unirradiated women had 
a locoregional recurrence before any distant recurrence 
(appendix p 37), and radiotherapy reduced locoregional 
recurrence (2p<0·00001) and overall recurrence (RR 0·61, 
95% CI 0·47–0·80, 2p=0·0003), but had no signifi cant 
eff ect either on breast cancer mortality (RR 0·97, 
95% CI 0·77–1·22, 2p>0·1) or on overall mortality 
(RR 1·00, 95% CI 0·84–1·18, 2p>0·1; appendix p 36).

Of the 5821 women with node-positive disease, 
3131 (54%) had axillary dissection, 2541 (44%) had axillary 
sampling, and for 149 (2%) the extent of axillary surgery 
was unknown. Radiotherapy reduced locoregional 
recurrence and overall recurrence both for women who 
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Figure 3: Eff ect of radiotherapy (RT) after mastectomy and axillary dissection (Mast+AD) on 10-year risks of locoregional and overall recurrence and on 
20-year risk of breast cancer mortality in 1314 women with one to three pathologically positive nodes (pN1–3) and in 1772 women with four or more 
pathologically positive nodes (pN4+)
Analyses of locoregional recurrence fi rst ignore distant recurrences, see appendix pp 8–9 for details. See appendix pp 19, 28, for analyses of both locoregional 
and distant recurrences, and appendix pp 18, 27, for analyses of overall mortality. RR=rate ratio. NS=not signifi cant. Vertical lines indicate 1 SE above or below the 
5, 10, 15, and 20 year percentages.

15 September 2014
Page 21 of 89

Webfigure 10. Effect of radiotherapy (RT) to the chest wall and regional lymph nodes versus not
after mastectomy and axillary dissection (Mast+AD): 10-year risk of locoregional recurrence and
recurrence of any type and 20-year risk of breast cancer and all-cause mortality in 1133 women with 1-3
pathologically positive nodes (pN1-3) in trials where systemic therapy was given to both randomised
treatment groups. See webfigure 1 for methodological note and also webfigure 11.

1133 pN1-3 women with Mast+AD and systemic therapy
Locoregional recurrence first Any first recurrence

Breast cancer mortality Any death
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Postmastectomy Radiotherapy: An American Society of Clinical Oncology, American Society 
for Radiation Oncology, and Society of Surgical Oncology Focused Guideline Update 

ØClinical Question 1 
Is PMRT indicated in patients with T1-2 tumors with one to three positive axillary lymph 
nodes who undergo ALND? 
ØRecommendations
The panel unanimously agreed that the available evidence shows that PMRT reduces 
the risks of locoregional failure (LRF), any recurrence, and breast cancer mortality for 
patients with T1-2 breast cancer and one to three positive lymph nodes. However, 
some subsets of these patients are likely to have such a low risk of LRF that the 
absolute benefit of PMRT is outweighed by its potential toxicities. 

Ex) 原発巣T1，脈管侵襲なし，リンパ節転移1個，リンパ節転移サイズが⼩さい，術前薬物
療法の効果が⾼い，低グレード，ホルモン強感受性，⾼齢，限られた期待余命，有害事象
の増強が懸念される併存症

Practical Radiation Oncology (2016) 6, e219-e234 



症例4

• 40代⼥性

• 右C区域1.8cm⼤の乳癌cT1N1M0/StageIIA

• 右腋窩レベルI領域にUS画像上1個の転移を疑うリンパ節を認めた

• VAB：IDC(sci), HGIII, LVI＋, ER−, PR−, HER２(3＋), Ki67 80％

• NAC：TCHP*6コース後cCR（ycN0）

36



右Bt+Ax(II)の⽅針に決定した．

原発巣はpCR（DCIS-），リンパ節転移は0/18であった．
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質問6．PMRTの適応は？

38

1. PMRTを⾏う

2. PMRTを省略する

3. その他
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Clinical Question ステートメント
NACが奏効した場合でもPMRT
は勧められるか？

NACが奏功した場合の術後放射線
療法の適応に関する⼗分なエビデ
ンスはなく，原則としてNAC前の
病期に従って⾏うことを検討する．

39



NCCN Guidelines Version 4. 2024

ØcN+ and ypN0の場合でもPMRTが強く推奨される

40

Version 4.2024, 07/03/24 © 2024 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Note: All recommendations are category 2A unless otherwise indicated.

NCCN Guidelines Version 4.2024
Invasive Breast Cancer
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Discussion

BINV-14

n Includes techniques such as local tissue rearrangement, local flaps, regional flaps, breast reduction, and mastopexy to allow for greater volumes of resection while 
optimizing aesthetic outcomes in patients undergoing BCS.

p Principles of Radiation Therapy (BINV-I).
u Principles of Breast Reconstruction Following Surgery (BINV-H).
xx  The accurate assessment of in-breast tumor or regional lymph node response to preoperative systemic therapy is difficult, and should include physical examination 

and performance of imaging studies (mammogram and/or breast ultrasound and/or breast MRI) that were abnormal at the time of initial tumor staging. Selection of 
imaging methods prior to surgery should be determined by the multidisciplinary team. MRI is more accurate than mammography for assessing tumor response to 
neoadjuvant therapy.

yy Complete planned systemic therapy regimen course if not completed preoperatively.
zz Strongly consider RT boost for high-risk features (eg, high-grade disease, age <50 years).
aaa Based on emerging data, there may be subsets of patients who achieve pCR in nodes that may not benefit from RNI (in BCS setting) or PMRT + RNI (in mastectomy 

setting). (Mamounas E, Bandos H, White J, et al. Loco-regional irradiation in patients with biopsy-proven axillary node Involvement at presentation who become 
pathologically node-negative after neoadjuvant chemotherapy: Primary outcomes of NRG Oncology/NSABP B-51/RTOG 1304; Abstract GS02-07; SABCS 2023.)

OPERABLE DISEASE:  
SURGICAL TREATMENT AND ADJUVANT THERAPY AFTER PREOPERATIVE SYSTEMIC TREATMENTxx

BCS not possible

BCS possible

Mastectomy and surgical 
axillary staging (BINV-D)
± reconstructionu 

BCS with 
surgical axillary 
staging (BINV-D) 
± oncoplastic 
reconstructionn

SURGICAL TREATMENT ADJUVANT THERAPY

Adjuvant systemic therapyyy (BINV-16) + WBRTp
• cN+ and ypN0: Adjuvant RT to the whole breast ± boost to the tumor bedzz; 

and strongly consider comprehensive RNI with inclusion of any portion of the 
undissected axilla at risk.aaa

• Any ypN+: Adjuvant RT to the whole breast ± boost to the tumor bedzz; and 
comprehensive RNI with inclusion of any portion of the undissected axilla at 
risk.

• Any cN0, ypN0: Adjuvant RT to whole breast ± boost to tumor bedzz

Adjuvant systemic therapyyy (BINV-16) + post-mastectomy RTp
• cN+ and ypN0: Strongly consider RT to the chest wall and comprehensive 

RNI with inclusion of any portion of the undissected axilla at risk.aaa
• Any ypN+: RT is indicated to the chest wall + comprehensive RNI with 

inclusion of any portion of the undissected axilla at risk.
• cT4, any N: RT is indicated to the chest wall + comprehensive RNI with 

inclusion of any portion of the undissected axilla at risk.
• cT3, cN0, and ypN0: Consider RT to the chest wall + comprehensive RNI with 

inclusion of any portion of the undissected axilla at risk.

Adjuvant systemic therapyyy (BINV-16), no RT
•  Any cN0,ypN0: If axilla was assessed by SLNB or axillary node dissectionk
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imaging methods prior to surgery should be determined by the multidisciplinary team. MRI is more accurate than mammography for assessing tumor response to 
neoadjuvant therapy.

yy Complete planned systemic therapy regimen course if not completed preoperatively.
zz Strongly consider RT boost for high-risk features (eg, high-grade disease, age <50 years).
aaa Based on emerging data, there may be subsets of patients who achieve pCR in nodes that may not benefit from RNI (in BCS setting) or PMRT + RNI (in mastectomy 
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Postmastectomy Radiotherapy: An American Society of Clinical Oncology, American Society 
for Radiation Oncology, and Society of Surgical Oncology Focused Guideline Update 

Ø Clinical Question 3 
Is PMRT indicated in patients presenting with clinical stage I or II cancers who have received NAST? 
Ø Recommendation
Observational data suggest a low risk of locoregional recurrence for patients who have clinically 
negative nodes and receive NAST or who have a complete pathologic response in the lymph nodes with 
NAST. However, there is currently insufficient evidence to recommend whether PMRT should be 
administered or can be routinely omitted in these groups. 

病期Ⅰ-Ⅱ期でNAC後pCRの場合にPMRTの有⽤性に関するエビデンスは不⼗分であり，⾏うこ
とも⾏わないことも推奨できない．

観察研究でPMRTの有⽤性が⽰されていない中リスク群については，現在，cT1-3，N1乳癌に
対するNAC後のypN0症例を対象として，PMRTもしくは領域リンパ節照射の意義を検討する第
Ⅲ相ランダム化⽐較試験（NRG Oncology／NSABP B-51／RTOG 1304）が進⾏中であり，こ
の結果が待たれる．
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