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Table 1. Characteristics of patients in which sentinel
lymphadenectomy by dye-guided method was performed

Characteristics of No. of
patients cases %
Laterality
Right . M 48
Left 47 52
Location
Superior internal area (A) 19 21
Inferior internal area (B) 8 9
Superior external area (C) 44 48
Inferior external area (D) 5 5
Central (E) 7 8
All area 8 9
Clinical stage
0 3 3
I 27 30
I 56 62
il 5 5
v 0 0
Operative method
Modified radical mastectomy 57 63
Breast conservating mastectomy 34 37
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Table 2. Characteristics of patients in which blue-stentined sentinel node was not indentified by intraoperative lymphatic mapping (ILM) using

dye-guided method

Metastasis of Para-Sternal Nodes
(numbers of positive nodes

Metastasis of Axillary Nodes
(numbers of positive nodes

No. Age  Operation Location T N n M /numbers of dissected nodes) /numbers of dissected nodes)
1 81 Bt+Ax Lt. A T4 NO n0 MO 06 -

2 49 Bp+Ax Lt.C Tl NO n0 MO 0/18 -

3 60 Bt+Ax+(Ps) Lt B T1 N1b nlpB MO 6/18 02

4 43 Bt+Ax+(Ps) RtA TO Nla n0 MO 0/16 02

5 82 Bt+Ax+@®Ps) Lt E T1 N1b nle MO 2/19 o/1

6 73 Bt+Ax Rt.C T3 NO n0 MO 0/30 -

7 50 Bp+Ax Lt.C T2 NO n0 MO 0/22 -

8 42 Bt+Ax+(®Ps) LtC T4 N1b nl B3 MO 5127 0/1

9 40 Bt+Ax+(®Ps) RtA TO NO n0 MO 0/30 02

Bt, mastectomy; Bp, local resection of the breast; Ax, axillary lymph node dissection; Ps, para-sternal lymph node dissection; Lt, left breast; Rt,
right breast; A, superior internal area of breast; B, inferior internal area of breast; C, superior external area of breast; E, central area of breast; T,
tumor size or invasion; TO, tumor is not palpable, T1, tumor is smaller than 2.0 centimeters; T2, tamor is larger than 2.0 centimeters and smaller
than 5.0 centimeters; T3, tumor is larger than 5.0 centimeters; T4, tumor invaded to chest wall or skin; N, physical finding of axillary lymph
node metastasis; NO, axillary lymph node is not palpable; Nla, axillary lymph node is palpable and soft; N1b, axillary lymph node is palpable
and hard; n, number of metastatic lymph nodes; n0, axillary lymph node is negative by pathological diagnosis, nl « , the number of metastatic
lymph node was from 1 to 3 by pathological diagnosis; n1 3 , the number of metastatic lymph node was 4 or more by pathological diagnosis; M,

distant metastases; MO, distant metastasis wsa negative.
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Fig. 1. A blue-stained lymphatic flow from a tumor to an
axillary gland by dye-guided method.
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. Fig. 2. (A) A blue-stained sentinel lymph node by dye-guided method. No metastasis was found in neither sentinel nor non-sentinel nodes
in this case. (B) A blue-stained sentinel lymph node by dye-guided method. Metastasis was identified only in a sentinel node in this case.
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Table 3.
lymphatic mapping (ILM) using dye-guided method
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Identification of blue-stained sentinel lymph nodes in patients with breast cancer by intraoperative

Cases in which
blue-stained nodes were identified

No. of
Patient Period cases Success (%) Failure (%)
All cases (1997.5~1999.2) 91 82 (90) 9 (10)
1st half cases (1997.5~1998.3) 45 39 (87) 6(13)
2nd half cases (1998.4~1999.2) 46 43 (93) 3

Table 4. Correlation between indentification of blue-stained sentinel node and clinicopathologic factors in 91 patients with breast cancer who

underwent intraoperative lymphatic mapping (ILM) by dye-guided method

Cases in which

blue-stained nodes were identified

No. of Fisher’s exact test
Variable cases Success (%) Failure (%) P
Tumor size
TO, 1 42 37 (88) 5(12) 0.402
T2 or larger 49 45 (92) 4 (8)
Physical axillary findings
NO, la 72 66 (92) 6 (8) 0.279
Nib 19 16 (84) 3(16)
Number of metastatic axillary nodes
NO, 1« 78 71 (91) 7 % 0.378
N1p 13 11(84) 2(15)
Excisional biopsy
Negative 35 31(89) 4(11) 0.479
Positive 56 51(91) 59

Table 5. Location of blue-stained sentinel nodes in 82 cases
with breast cancer in which blue-stained nodes were
identified by intraoperative lymphatic mapping (ILM) by
dye-guided method

Location of blue-stained
sentinel nodes

No. of
cases (%)

Level I 72 (87)
I 3@
Tand I 70
I 0 (O

Level I, the axillary lymph nodes at the tail of the breast
which are surrounded by fat; Level I, the axillary lynph nodes
posterior to the pectoralis minor muscle; Level I, the axillary
lymph nodes medial to the pectoralis minor muscle at the chest
wall.

Table 6. Number of blue-stained sentinel nodes in 82 cases
with breast cancer in which blue-stained nodes were
identified by intraoperative lymphatic mapping (ILM) by
dye-guided method

Number of blue-stained
sentinel nodes

No. of
cases (%)

1 43 (52)
2 27 (33)
3 91n
4 or more 3 4
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Table 7. Metastasis of blue-stained sentinel nodes and non-
sentinel nodes in 82 cases with breast cancer in which blue-
stained nodes were identified by intraoperative lymphatic
mapping (ILM) by dye-guided method

Metastasis of axilllary nodes

Table 8. Number of metastatic blue-stained sentinel nodes and
non-sentinel nodes in 82 cases with breast cancer in which
blue-stained nodes were identified by intraoperative
lymphatic mapping (ILM) by dye-guided method

No. of
Category cases Positive (%) Negative (%)
All cases 82 34 (41) 48 (59)
SLN 82 30 (37) 52 (63)
non-SLN 82 19 (23) 63 (77)

Number of metastatic of axillary nodes

SLN, sentinel lymph node, non-SLN, non-sentinel lymph node.

No. of
Category nodes Positive (%) Negative (%)
Allcases 1992 123 (6) 1869 (94)
SLN 140 41 (29) 99 (71)
non-SLN 1852 82 (4) 1770 (96)

SLN, sentinel lymph node, non-SLN, non-sentinel lymph node.

Table 9. Metastasis of blué-stained nodes and non-blue-stained nodes in 82 patients with breast cancer in
which blue-stained nodes were identified by intraoperative lymphatic mapping (ILM) by dye-guided

method
Metastasis of Metastasis of No. of
SLN (Permanent section) non-SLN (Permanent section) cases (%)
Negative Negative 48 (59)
Negative Positive 4 (5)
Positive Negative 15 (18)
Positive Positive 15 (18)

SLN, sentinel lymph node, non-SLN, non-sentinel lymph node.

Table 10. Accuracy of the sentinel lymphadenectomy for the 82 breast carcinoma patients in which blue-
stained nodes were identified by intraoperative lymphatic mapping (ILM) by dye-guided method

(Diagnosis of permanent section by single slice)

Number of cases in axillary nodes diagnosed

Diagnosis of by pathologic finding as

sentinel lymphadenectomy Ax (+) Ax (—) Accuracy (%)
SLN (+) 25 0 89 (73/82)"
SLN (—) 9 48

Sensitivity 74% (25/34)”  Specificity 100% (48/48)°

SLN (+), metastasis is positive in sentinel node; SLN (—), metastasis is negative in sentinel lymph node;
Ax (), metastasis is positive in axillary lymph node; Ax (—), metastasis is negative in axillary lymph node;
“ Number of cases diagnosed correctly in single slice of permanent section/number of total cases. ® Number
of cases in which metastasis is positive in sentinel node in single slice of permanent section/number of total
cases in which metastasis is positive in axillary lymph node in three slices of permanent sections. © Number
of cases in which metastasis is negative in sentinel node in single slice of permanent section/number of total
cases in which metastasis is negative in axillary lymph node in three slices of permanent sections.
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Table 11. Accuracy of the sentinel lymphadenectomy for the 82 breast carcinoma patients in which blue-
stained nodes were identified by intraoperative lymphatic mapping (ILM) by dye-guided method

(Diagnosis of permanent sections by three slices)

Number of cases in axillary nodes diagnosed

Diagnosis of

by pathologic finding as

sentinel lymphadenectomy Ax (+) Ax (—) Accuracy (%)
SLN (+) 30 0 95 (78/82)"
SLN (—) 4 48

Sensitivity 89% (30/34)”  Specificity 100% (48/48)"”

 Number of cases diagnosed correctly in three slices of permanent section/number of total cases. * Number
of cases in which metastasis is positive in sentinel node in three slices of permanent section/number of total
cases in which metastasis is positive in axillary lymph node in three slices of permanent sections. ' Number
of cases in which metastasis is negative in sentinel node in three slices of permanent section/number of total
cases in which metastasis is negative in axillary lymph node in three slices of permanent sections.

Table 12. Accuracy of the sentinel lymphadenectomy for the 82 breast carcinoma patients in which blue-
stained nodes were identified by intraoperative lymphatic mapping (ILM) using dye-guided method
(Diagnosis of intraoperative frozen section of one slice)

Number of cases in axillary nodes diagnosed

Diagnosis of by pathologic finding as

sentinel lymphadenectomy Ax (+) Ax (—) Accuracy (%)
SLN (+) 24 0 88 (72/82)"
SLN (—) 10 48

Sensitivity 71% (24/34)"  Specificity 100% (48/48)”

¥ Number of cases diagnosed correctly in single slice of frozen section/number of total cases. ® Number of
cases in which metastasis is positive in sentinel node in single slice of frozen section/number of total cases in
which metastasis is positive in axillary lymph node in three slices of permanent sections. ® Number of cases
in which metastasis is negative in sentinel node in sigle slice of frozent section/mumber of total cases in
which metastasis is negative in axillary lymph node in three slices of permanent sections.
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Table 13. Characteristics of false- negative patients in which intraoperative lymphatic mapping (ILM) was performed by dye-guided method

Metastasis of Axillary Gland Metastasis of Para-Sternal Area
(numbers of positive nodes (numbers of positive nodes

No. Age  Operation Location T N n M /numbers of dissected nodes) /numbers of dissected nodes)
1 60  Bt+Ax+(Ps) Rt.C T2 NO nle MO 1/10 072

2 48 Btt+Ax+(®Ps) RtC T2 Nla nl a MO 1/21 0/1

3 66 BptAx Lt.C T2 Nla nla MO 2/19 -

4 55 'Bt+Ax+(Ps) RtD T1 NO nl a MO 1/24 0/1

Table 14. Correlation between diagnostic accuracy of sentinel lymphadenectomy and clinicopathologic factors in 82 patients with breast cancer
who underwent intraoperative lymphatic mapping (ILM) by dye-guided method

Cases in which

sentinel lymphadenectomy was success

Fisher’s exact test

No. of
Variable cases Success (%) Failure (%) p
Tumor size
TO, 1 37 36 (97) 1(3) 0.385
T2 or larger 45 42 (93) 3(D)
Physical axillary findings
NO, la 66 62 (94) 4(6) 0.412
N1b 16 16 (100) 0(0)
Number of metastatic axillary nodes
NO, 1« 71 67 (94) 4 (6) 0.556
N1p 11 11 (100) 0(0)
Excisional biopsy
Negative 31 30 97 1(3) 0.512
Positive 51 48 (94) 3(6)

Table 15. Results of lymphatic flow into the para-sternal area in45 patients with breast cancer who
underwant both parasternal lymph node biopsy and intraoperative lymphatic mapping (ILM) by dye-guided

method

Sentimel lymphadenectomy

No. of cases

in para-sternal area Positive (%) Negative (%)
Identification of blue-stained lymphatic pathway 6 (13) 39 (87)
Identification of blue-stained lymph nodes 0 (0) 45 (100)
Lymph nodes metastasis (Permanent section) I (2) 44 (98)
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Abstract

Axillary lymph node dissection of breast cancer is routinely carried out as a radical operation and a decision of
clinicopathologic stage. However, a common complication of this pooceduce is severe lymphedema of the forearm. In
addition, the incidence of negative nodal metastases in operated breast cancer patients is 60-70 %. If we can selectively
determine these cases with no axillary nodal metastases, it may be possible to avoid axillary dissection, resulting in a
improvement in the patients’ quality of life. The best method is for identification of sentinel lymph nodes, the first nodes to
contain metastases, and investigation of forthen ongolng metastases to be performed furing the operation. The feasibility of
dye-guided methods of intraoperative lymphatic mapping using lymph preference pigment, patent blue, and sentinel node
biopsy were assessed. Under the general anesthesia, a total of 4 ml of 1 % patent blue was injected at an 4 places the tumor
circumference of a mammary cancer, and the first blue-stained lymph node was identified by following the blue-stained lymph
duct through the fat tissue. In our 91 patients with breast carcinoma, intraoperative lymphatic mapping and identification of
blue-stained nodes was possible in 82 patients (90 %). Axillary nodal metastasis was recognized in 34 cases by hematoxylin-
eosin permanent sections, and the accuracy rate of diagnosis of blue-stained sentinel nodes was 95 %, with a sensitivity of
89 % and specificity of 100 %. In 15 (18 %) of 34 patients with nodal metastasis, lymph node metastasis was detected only in
the sentinel nodes. A diagnosis accuracy rate of 88 % was achieved for the frozen hematoxylin-eosin sections taken during
operation, with a sensitivity of 71 %, and specificity of 100 %. This result was poorer than that for permanent sections. No
deleferions readtions to the injection of patent blue were recognized. It seems to be possible that sentinel lymph node biopsy
with a patent blue dye-guided method can accurately digno axillary nodal status. This indicates, the possibility of avoiding
axillary lymph node dissection in mammary cancer cases without metastases in the sentinel lymph node. Further
improvements in detection of sentinel lymph nodes and identification of micrometastasis of the nodes during surgery will
fwther enhance the common use of sentinel node biopsy in breast cancer surgery.




