UNIVERSITE DE LAUSANNE - FACULTE DE BIOLOGIE ET DE MEDECINE

Département de Gynécologie-obstétrique et de Génétique CHUV

Intraoperative training on the techniques of sentinel node biopsy in
breast cancer

THESE
préparée sous la direction du Professeur Jean-Francois Delaloye

(avec la collaboration du Docteur Sandro Pampallona, de la Doctoresse
Viviane Fattouche, du Docteur Jean-Frangois Monod)

et présentée a la Facuité de biologie et de médecine de
I'Université de Lausanne pour I'obtention du grade de

DOCTEUR EN MEDECINE

par

== Pamela CUCHARD

= B _
== Médecin dipldbmé de la Confédération Suisse
Originaire de Lausanne, Vaud.

Lausanne
2011

BMTE
3631

WP
870
CucC




g £F
é[ W 2 W -
WVl

UNIL | Université de Lausanne
Faculte de biologie Ecole Doctorale
of de médecine Doctorat en médecine

Imprimatur

Vu le rapport présenté par le jury d'examen, composé de

Directeur de theése Monsieur le Professeur Jean-Frangois Delaloye
Co-Directeur de theése

Expert Monsieur le Professeur Serge Leyvraz

Directrice de 'Ecole  Madame le Professeur Stephanie Clarke
doctorale

la Commission MD de I’Ecole doctorale autorise ['impression de la these de

Madame Pamela Cuchard

intitulée
Intraoperative training on the techniques of sentinel node
biopsy in breast cancer

Lausanne, le 30 novembre 2011

pour Le Doyen
de la Faculté de Biologie et de Médecine

Madame le Professeur Stephanie Clarke
Directrice de 1’Ecole doctorale




Abstract

Key words: breast cancer, sentinel node biopsy, axillary lymph node dissection,

learning curve.

Principles: Surgeon’s experience is crucial for proper application of sentinel node
biopsy (SNB) in patients with breast cancer. A 20-30 cases learning curve of sentinel
node (SN) and axillary lymph node dissection (ALND) was widely practiced. In order
to speed up this learning curve, surgeons may be trained intraoperatively by an
experienced surgeon. The purpose of this report is to evaluate the results of this
procedure.

Methods: Patients with one primary invasive breast cancer (cT1-T2[<3 cm]cNO)
underwent SNB based on lymphoscintigraphy using technetium Tc 99m colloid,
intraoperative gamma probe detection, with or without blue dye mapping. This was
followed by completion ALND when SN was positive or not found. SNB was
performed by one experienced surgeon (teacher) or by 10 junior surgeons trained by
the experienced surgeon (itrainees). Four groups were defined: (i) SNB with
immediate ALND for the teacher’s learning curve, (ii) SNB by the teacher, (iii) SNB by
the trainees under the teacher’s supervision, and (iv) SNB by the trainees alone.
Results: Between May 1999 and December 2007, a total of 808 evaluable patients
underwent SNB. The SN identification rate was 98% in the teacher’s group, and 99%
in the trainees’ group (p = 0.196). SN were positive in respectively 28% and 29% of
patients (p = 0.196). The distribution of isolated tumor cells, micrometastases and
metastases was not statistically different between the teacher's and the trainees’
groups (p = 0.163).

Conclusion: These comparable results confirm the success with which the SNB was
taught. This strategy avoided the 20-30 SNB followed by immediate ALND early

required per surgeon.
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Introduction

Axillary staging is the most important prognostic factor for selection of appropriate
adjuvant therapy, for locoregional recurrence and for long-term survival in breast
cancer patients and was fraditionally achieved by axillary lymph node dissection
(ALND) [1, 2]. With the trend towards earlier detection and presentation of breast
cancer, most patients do not have lymphatic metastases at diagnosis. Herein lies an
irony: with widespread use of breast conservative surgery, the ALND carries a great
morbidity [3, 4, 5].

Methods for accurately staging the axilla remain dominated by sentinel node biopsy
(SNB), which is now accepted as a standard of breast surgery [6]. The aims of SNB
include avoiding the unnecessary removal of uninvolved lymph nodes with standard
ALND, preventing the morbidity of ALND and improving the pathologic examination
by focusing on fewer lymph nodes [7, 8]. Risks of arm and shoulder morbidity (eg.
pain, lymphedema and sensory loss), drainage, length of hospital stay, and time to
resumption of normal day-to-day activities after surgery decrease significantly in

patients undergoing SNB compared to patients undergoing ALND [2, 9].

Using a radiocolloid alone, Krag et al. first reported SNB in 18 out of 22 patients with
breast cancer [10]. Using vital blue, Giuliano et al. were able to localize SN in 114 out
of 174 patients (65.5%) [11]. Then the concept that sentinel node (SN) could be
localized in breast cancer and that it was predictive of the axillary status was
validated [12, 13, 14, 15]. Moreover it is now established that rates of clinical regional
recurrence in patients with negative SNB, who had not proceeded to ALND, range
from 0 to 1.4% [6, 16, 17.,].

The identification of SN is directly related to the surgeon’s experience. Performance
and technical failure data are correlated with the number of cases. A study
demonstrated that an average of 23 procedures are required for a surgeon to
achieve a SNB success rate of 90% and that 53 cases allow to reach 95% [18]. A 20-

30 cases learning curve is widely recommended [19, 20, 21].



We tried to speed up this learning curve, surgeons being trained in operative room by
one instructor. The purpose of this report is to evaluate the procedure by comparing
SN identification rates, SN status, the number of micrometastases or metastases of

patients operated by the teacher and by the trainees.

Material and methods

Between May 1999 and December 2007, 808 patients with one primary invasive
breast cancer (cT1-T2[<3 cm]cNO) underwent a sentinel node biopsy (SNB) with one
experienced surgeon (teacher) or with 10 junior surgeons, trained by the teacher

(trainees), the patients having given their informed consent.

In the Centre Hospitalier Universitaire Vaudois and in four community hospitals, four
groups were defined: (i) SNB with immediate ALND for the teacher’s learning curve,
(ii) SNB by the teacher, (iii) SNB by the trainees under the teacher’s supervision and
(iv) SNB by the trainees alone. Training was based on 5-10 cases per surgeon. The
criteria of patient selection, the parameters of success of the sentinel node (SN)
procedure and the lymph node metastases were compared in all groups but the

reported p-values are only compared between group (ii) and (iv).

Lymphatic mapping was obtained by peritumoral or periareolar injection of 2-5 ml
technetium 99m colloid and lymphoscintigraphy, performed the day before surgery.
Location of SN was achieved in the operative room with a hand-held gamma probe
(Neoprobe®), with or without peritumorally blue dye injection. SNB was performed
prior to the breast surgery, allowing an intraoperative examination of the SN using
the touch imprint cytology technique [22]. Completion ALND of levels | and Il was
performed when SN was positive for metastasis or when the SN could not be
identified. SN were assessed for the presence of metastases by both hematoxylin
and eosin (H&E) staining and cytokeratine immuno-histochemistry (IHC).



Results

After having completed his learning curve of 40 sentinel node biopsies (SNB)
followed by completion axillary lymph node dissection (ALND), the teacher operated
138 patients. 10 trainees operated 159 patients under the teacher’s supervision, and

then 471 patients alone.

Patients’ characteristics are listed in Table 1. The median age was 56111 (ranging
from 28 to 85 years) in the teacher’s group and 60+12 (ranging from 26 to 92 years)
in the trainees’ group. Ductal carcinoma was the most frequent type. Stage IC (11-20
mm) was the most common. Grade 1 differentiation was diagnosed in 38% of
patients in the teacher’s group and in 28% of patients in the trainees’ group, whereas
grade 2 was found in respectively 36% and 53% of patients, and grade 3 in
respectively 26% and 19% of patients (p = 0.003).

The SN identification rate of the teacher and the trainees was respectively 98% and
99% (Table 2). SN was positive for metastasis in 31% of patients in the teacher’s
group and in 29% in the trainees’ group (p=0.092). Then ALND was performed.
ALND was performed in 3 patients in the teacher's group and in 4 patients in the
trainees’ group, because no SN was detected. Lymph nodes (LN) were negative in
the 3 patients of the teacher's group, and positive in 3 out of 4 patients in the
trainees’ group. Isolated tumor cells or micrometastases were detected in 130
patients (54%) and metastases were detected in 113 patients (46%) out of 243
patients with positive LN. Even if isolated tumor cells and micrometastasis were
proportionally more frequent in the teacher’s group (70%) than in the trainees’ group
(53%) (Table 3), the overall percentage of women with positive LN was not
statistically different (p = 0.833), thus confirming that the SNB technique was
correctly taught. Postoperative evaluation revealed distant metastases in 12 patients;

SN was positive in all of them.



Discussion

The primary aims of breast cancer surgery are to obtain local and regional control of
the cancer and gather sufficient information to make an accurate prediction of the risk
of distant metastasis in order to guide systemic therapy. This has traditionally been
achieved by lumpectomy and axillary lymph node dissection (ALND). A meta-
analysis compared mastectomy or lumpectomy plus radiation with or without ALND
and reported a significant pooled survival benefit of 5.4% (95% Cl 2.7%-8.0%,
p<0.01) favouring ALND [23]. Although this meta-analysis suggests a significant
survival benefit with ALND, evolving approaches in surgical management,
radiotherapy, adjuvant systemic therapy and screening practices may limit the
magnitude of survival benefit on women treated with current breast cancer therapy
[24]. Other data tend to diminish the conclusions of this meta-analysis. In the
National Surgical Adjuvant Breast and Bowel Project (NSABP) B-04 study, a 25-year
follow-up failed to show a significant difference in overall survival between the groups
with and without ALND (25% v. 26% respectively) [25]. Rates of distant disease-free
survival were respectively 46% and 43% in the groups with and without ALND (HR =
1.10, 95% CI 0.89-1.35) [25]. Moreover, ALND has significant short- and long-term

morbidities, the most significant being lymphedema [7].

In comparison, sentinel node biopsy (SNB) is a minimally invasive technique to stage
the axilla in breast cancer, and randomized trials comparing SNB and ALND have
demonstrated a significantly reduced morbidity in SNB compared to ALND [2,9,26].
Moreover, SNB reflects the status of the axilla in 97-99% of cases [27, 28], and many
studies validated the technique demonstrating a high sentinel node (SN) identification
rate (>90%) and low false negative rates (ranging from 5.1 to 9.8%) [6, 13, 27, 29,
30] (Table 4). When the SN is free of tumor, the probability of non-SN involvement is
<0.1% [37]. A further benefit of SNB is the possibility of targeting intensive
histopathological examination by analysis of multiple sections of the nodes with the
use of immunohistochemicals (IHC), which increases the sensitivity of detection [7,
38].

Preoperative identification of SN is highly predictive of the success of the subsequent

procedure [7] thanks to identification of an unexpected drainage route, especially



non-axillary LN [15, 39, 40]. In this series, when SN were detected with the
radiotracer, the SNB succeeded in 99% of patients. Patient selection, timing as well
as location of injection of radionucleide may influence the SN identification [41]. The
SN identification rate is higher and the false negative rate is lower when the
radiocolloide is used alone or in combination with blue dye than when blue dye is
used alone [35, 42]. This labeling technique with blue dye is now abandoned in our
breast unit, since it caries a risk of allergy (ranging from ftrivial skin rashes to life

threatening anaphylaxis) in 1-2% of patients [43, 44].

In this series, failure to identify SN was probably due to metastases in 3 out of 4
patients in the trainees’ group, since grossly metastatic disease may cause a
blockage to the flow of lymphatic fluid through the afferent lymphatics. Potential
candidates for SNB should have clinically negative axillary LN (cNO), or a negative
core or fine needle aspiration biopsy of any clinically suspicious axillary LN(s) [45].
We have no explanation for the other 4 failures of SN identification, even if other
reasons for failure may include age and high BMI [8, 46, 47], but these parameters

were not analyzed.

Adequate surgeon education has been identified as a critical factor for the successful
application of new surgical procedures, although the required experience still remains
controversial. Early study of SNB advocated a training set of 60 to 80 cases to
achieve acceptable SN identification rate and to minimize false-negative events [48].
Subsequent studies advocated performance of 20 to 30 consecutive SNB followed by
ALND and defined a minimal success rate of 85% for the identification of SN based
on observed learning curves at pioneering institutions [19, 21, 49-52]. Bass et al.
reported that an average of 23 patients per surgeon is required to achieve a 90£4%
success rate and that 53 patients are required to obtain a success rate of 95+2%
[53]. An English structured program called ‘New Start’ was developed to teach the
SN technique [2]. Surgeons were trained on-site for 5 cases. Then they had to
perform an audit series of 25 SNB and immediate AL.ND. The aim of the audit series
was to verify that the surgeon with the assistance of the multidisciplinary team was
able to identify the SLN in >90% of patients [2]. The American Society of Breast
Surgeons SLNB Consensus Statement supports performing 20 cases of SNB and

ALND and states that the use of mentoring, proctored cases and formal training in



accredited continuing medical education courses may reduce the personal case
experience necessary to achieve optimal results [21]. We may wonder whether it is
ethical to subject a woman to ALND, if she is candidate for SNB alone, purely for the
purposes of surgical education. Along with others, we support the complete abandon
of the learning curve [54]. The comparable results between the teacher and the
trainees confirm the success with which the SNB was taught. In this series, 10
trainees were enrolled. Traditionally, they would have to operate an average of 250
patients during their learning curve. Thanks to our mentoring technique, 70% of
patients (175 of the 250 pNO(sn) patients) were spared of ALND.

References

1. Moore MP, Kinne DW. Axillary lymphadenectomy: a diagnostic and therapeutic
procedure. J Surg Oncol. 1997;66(1):2-6.

2. Mansel RE, Fallowfield L, Kissin M, Goyal A, Newcombe RG, Dixon JM, et al.
Randomized multicenter trial of sentinel node biopsy versus standard axillary
treatment in operable breast cancer: the ALMANAC Trial. J Natl Cancer Inst.
2006;98(9):599-609.

3. Larson D, Weinstein M, Goldberg I, Silver B, Recht A, Cady B, et al. Edema of the
arm as a function of the extent of axillary surgery in patients with stage |-l carcinoma
of the breast treated with primary radiotherapy. Int J Radiat Oncol Biol Phys.
1986;12(9):1575-82.

4. lvens D, Hoe AL, Podd TJ, Hamilton CR, Taylor |, Royle GT. Assessment of
morbidity from complete axillary dissection. Br J Cancer. 1992;66(1):136-8.

5. Lin PP, Allison DC, Wainstock J, Miller KD, Dooley WC, Friedman N, et al. Impact
of axillary lymph node dissection on the therapy of breast cancer patients. J Clin
Oncol. 1993;11(8):1536-44.

6. Benson JR, Jatoi |, Keisch M, Esteva FJ, Makris A, Jordan VC. Early breast
cancer. Lancet. 2009 ;373(9673):1463-79.

7. Somasundaram SK, Chicken DW, Keshtgar MR. Detection of the sentinel lymph
node in breast cancer. Br Med Bull. 2007;84:117-31.



8. Posther KE, McCall LM, Blumencranz PW, Burak WE Jr, Beitsch PD, Hansen NM,
et al. Sentinel node skills verification and surgeon performance: data from a
multicenter clinical trial for early-stage breast cancer. Ann Surg. 2005;242(4):593-9.
9. Veronesi U, Paganelli G, Viale G, Luini A, Zurrida S, Galimberti V, et al. A
randomized comparison of sentinel-node biopsy with routine axillary dissection in
breast cancer. N Engl J Med. 2003;349(6):546-53.

10. Krag DN, Weaver DL, Alex JC, Fairbank JT. Surgical resection and
radiolocalization of the sentinel lymph node in breast cancer using a gamma probe.
Surg Oncol. 1993;2(6):335-9.

11. Giuliano AE, Kirgan DM, Guenther JM, Morton DL. Lymphatic mapping and
sentinel lymphadenectomy for breast cancer. Ann Surg. 1994;220(3):391-8.

12. Veronesi U, Paganelli G, Galimberti V, Viale G, Zurrida S, Bedoni M, et al.
Sentinel-node biopsy to avoid axillary dissection in breast cancer with clinically
negative lymph-nodes. Lancet. 1997;349(9069):1864-7.

13. McMasters KM, Giuliano AE, Ross Ml, Reintgen DS, Hunt KK, Byrd DR, et al.
Sentinel-lymph-node biopsy for breast cancer - not yet the standard of care. N Engl
J Med. 1998;339(14):990-5.

14. Cox CE, Pendas S, Cox JM, Joseph E, Shons AR, Yeatman T, et al. Guidelines
for sentinel node biopsy and lymphatic mapping of patients with breast cancer. Ann
Surg. 1998 May;227(5):645-51.

15. Krag D, Weaver D, Ashikaga T, Moffat F, Klimberg VS, Shriver C, et al. The
sentinel node in breast cancer—a multicenter validation study. N Engl J Med.
1998;339(14):941-6.

16. Naik AM, Fey J, Gemignani M, Heerdt A, Montgomery L, Petrek J, et al. The risk
of axillary relapse after sentinel lymph node biopsy for breast cancer is comparable
with that of axillary lymph node dissection: a follow-up study of 4008 procedures. Ann
Surg. 2004;240(3):462-8.

17. Veronesi U, Galimberti V, Mariani L, Gatti G, Paganelli G, Viale G, et al. Sentinel
node biopsy in breast cancer: early results in 953 patients with negative sentinel
node biopsy and no axillary dissection. Eur J Cancer. 2005;41(2):231-7.

18. Cox CE, Bass SS, Boulware D, Ku NK, Berman C, Reintgen DS. Implementation
of new surgical technology: outcome measures for lymphatic mapping of breast
carcinoma. Ann Surg Oncol. 1999;6(6):553-61.



19. McMasters KM, Wong SL, Chao C, Woo C, Tuttle TM, Noyes RD, et al. Defining
the optimal surgeon experience for breast cancer sentinel lymph node biopsy: a
model for implementation of new surgical techniques. Ann Surg. 2001;234(3):292-9.
20. Schwartz GF, Giuliano AE, Veronesi U; Consensus Conference Committee.
Proceedings of the consensus conference on the role of sentinel lymph node biopsy
in carcinoma of the breast, April 19-22, 2001, Philadelphia, Pennsylvania. Cancer.
2002;94(10):2542-51.

21. Consensus Statement on Guidelines for Performing Sentinel Lymph Node
Dissection in Breast Cancer [Internet]. Columbia: American Society of Breast
Surgeons; ¢1998-2005 [updated 2000 Aug, 2002 Nov, 2003 Oct, 2005 Dec; cited
2008 Nov]. Available from:

http://www.breastsurgeons.org/statements/PDF Statements/SLN_Dissection.pdf.

22. Motomura K, Egawa C, Komoike Y, Kataoka T, Nagumo S, Koyama H, et al.
Sentinel node biopsy for breast cancer: technical aspects and controversies. Breast
Cancer. 2007;14(1):25-30.

23. Orr RK. The impact of prophylactic axillary node dissection on breast cancer
survival--a Bayesian meta-analysis. Ann Surg Oncol. 1999;6(1):109-16.

24. McCready D, Holloway C, Shelley W, Down N, Robinson P, Sinclair S, et al.
Surgical management of early stage invasive breast cancer: a practice guideline.
Can J Surg. 2005;48(3):185-94.

25. Fisher B, Wolmark N, Redmond C, Deutsch M, Fisher ER. Findings from NSABP
Protocol No. B-04: comparison of radical mastectomy with alternative treatments. |l.
The clinical and biologic significance of medial-central breast cancers. Cancer.
1981;48(8):1863-72.

26. Purushotham AD, Upponi S, Klevesath MB, Bobrow L, Millar K, Myles JP, et al.
Morbidity after sentinel lymph node biopsy in primary breast cancer: results from a
andomized controlled trial. J Clin Oncol. 2005;23(19):4312-21.

27. Miltenburg DM, Miller C, Karamlou TB, Brunicardi FC. Meta-analysis of sentinel
lymph node biopsy in breast cancer. J Surg Res. 1999;84(2):138-42.

28. Veronesi U, Paganelli G, Viale G, Galimberti V, Luini A, Zurrida S, et al. Sentinel
lymph node biopsy and axillary dissection in breast cancer: resuits in a large series. J
Natl Cancer Inst. 1999;91(4):368-73.

29. Gemignani ML, Borgen PI. Is there a role for selective axillary dissection in breast
cancer? World J Surg. 2001;25(6):809-18.



30. Kim T, Giuliano AE, Lyman GH. Lymphatic mapping and sentinel lymph node
biopsy in early-stage breast carcinoma: a metaanalysis. Cancer. 2006;106(1):4-16.
31. Giuliano AE, Jones RC, Brennan M, Statman R. Sentinel lymphadenectomy in
breast cancer. J Clin Oncol. 1997;15:2345-2350.

32. Guinther JM, Krishnanamoorthy M, Tan LR. Sentinel lymphadenectomy for breast
cancer in a community managed care setting. Cancer J Sci Am. 1997;3:336-340.

33. Fraile M, Rull M, Julian FJ, Fuste F, Barnadas A, Llatjos M, et al. Sentinel node
biopsy as a practical alternative to axillary lymph node dissection in breast cancer
patients: an approach to its validity. Ann Oncol. 2000;11(6):701-5.

34. McMasters KM, Wong SL, Tuttle TM, Carlson DJ, Brown CM, Dirk Noyes R et al.
Preoperative lymphoscintigraphy for breast cancer does not improve the ability to
identify axillary lymph nodes. Ann Surg. 2000;231:724-731.

35. Cody HS 3rd. Clinical aspects of sentinel node biopsy. Breast Cancer Res.
2001;3(2):104-8.

36. Povoski SP, Young DC, Walker MJ, Carson WE, Yee LD, Agnese DM, et al. Re-
emphasizing the concept of adequacy of intraoperative assessment of the axillary
sentinel lymph nodes for identifying nodal positivity during breast cancer surgery.
World J Surg Oncol. 2007;5:18.

37. Turner RR, Ollila DW, Krasne DL, Giuliano AE. Histopathologic validation of the
sentinel lymph node hypothesis for breast carcinoma. Ann Surg. 1997;226(3):271-6.
38. Cox CE, Haddad F, Bass S, Cox JM, Ku NN, Berman C, et al. Lymphatic
mapping in the treatment of breast cancer. Oncology (Williston Park).
1998;12(9):1283-92.

39. Victorzon M, Hamalainen E, Svartbdck M, Lantto A. Extra-axillary sentinel node
biopsy in breast cancer staging: is it necessary? Eur J Surg Oncol 2003;29(7):604-6.
40. Upponi SS, Mcintosh SA, Wishart GC, Balan KK, Purushotham AD. Sentinel
lymph node biopsy in breast cancer: is lymphoscintigraphy really necessary? Eur J
Surg Oncol. 2002;28(5):479-80.

41. Bergkuvist L, Frisell J, Liljegren G, Celebioglu F, Damm S, Thdérn M. Multicentre
study of detection and false-negative rates in sentinel node biopsy for breast cancer.
Br J Surg. 2001;88(12):1644-8.

42. Goyal A, Newcombe RG, Chhabra A, Mansel RE; ALMANAC Trialists Group.

Factors affecting failed localisation and false-negative rates of sentinel node biopsy

10



in breast cancer--results of the ALMANAC validation phase. Breast Cancer Res
Treat. 2006;99(2):203-8. ‘

43. Montgomery LL, Thorne AC, Van Zee KJ, Fey J, Heerdt AS, Gemignani M, et al.
Isosulfan blue dye reactions during sentinel lymph node mapping for breast cancer.
Anesth Analg. 2002;95(2):385-8.

44. Thierrin L, Steiger D, Zuber JP, Spertini F, Brunisholz Y, Delaloye JF. Severe
anaphylactic shock to patent blue V with cardiac arrest during breast carcinoma
surgery with lymphatic mapping. Eur J Obstet Gynecol Reprod Biol.
2008;140(1):140-1.

45. NCCN Clinical Practice Guidelines in Oncology — Breast Cancer [Internet].
National Comprehensive Cancer Network [updated 2010 Feb; cited 2010 Apr].
Available from: http://www.nccn.org/professionals/physician_gls/PDF/breast.pdf.

46. Cox CE, Dupont E, Whitehead GF, Ebert MD, Nguyen K, Peltz ES, et al. Age and
body mass index may increase the chance of failure in sentinel lymph node biopsy
for women with breast cancer. Breast J. 2002;8(2):88-91.

47. Derossis AM, Fey JV, Cody HS 3rd, Borgen PI. Obesity influences outcome of

sentinel lymph node biopsy in early-stage breast cancer. J Am Coll Surg.
2003;197(6):896-901.

48. Morton DL. Intraoperative lymphatic mapping and sentinel lymphadenectomy:
community standard care or clinical investigation? Cancer J Sci Am. 1997;3(6):328-
30.

49. Giuliano AE. See one, do twenty-five, teach one: the implementation of sentinel
node dissection in breast cancer. Ann Surg Oncol. 1999;6(6):520-1.

50. Cox CE, Bass SS, Reintgen DS. Techniques for lymphatic mapping in breast
carcinoma. Surg Oncol Clin N Am. 1999;8(3):447-68.

51. Bass SS, Cox CE, Reintgen DS. Learning curves and certification for breast
cancer lymphatic mapping. Surg Oncol Clin N Am. 1999;8(3):497-509.

52. Dauway EL, Giuliano R, Pendas S, Haddad F, Costello D, Cox CE, et al.
Lymphatic Mapping: A Technique Providing Accurate Staging for Breast Cancer.
Breast Cancer. 1999;6(2):145-154.

53. Bass SS, Cox CE, Ku NN, Berman C, Reintgen DS. The role of sentinel lymph
node biopsy in breast cancer. J Am Coll Surg. 1999;189(2):183-94.

11



54. Moonka R, Hunter J, Cray W, Duncan M, Wechter D. A comparison of rates of
lymph node metastases between patients undergoing sentinel and axillary
lymphadenectomy. Am J Surg. 2002;183:558-61. (

12



Table 1: Patient characteristics

Teacher | Teacher | Trainees | Trainees All p-value
learning (%) learning | taught (%)
(%) (%) (%)
Median age (years) | 59+12 56+11 59+11 60+12 59+11 0.031
Stage
T1a 1(2) 15(11) | 20(13) | 44(9) | 77 (10) | 0.236
T1b 12 (30) | 40(29) | 33(21) | 116 (25) | 201 (25)
T1c 17 (43) | 62 (45) | 78 (49) | 233 (49) | 390 (48)
T2 9 (23) 19 (14) | 26 (16) | 76 (16) | 130 (16)
T3 1(2) 2(1) 2 (1) 2(1) 7(1)
Differenciation
G1 17 (42) | 52(38) | 55(34) | 129 (27) | 253 (31) | 0.003
G2 15(38) | 49(35) | 71(45) | 249 (53) | 384 (48)
G3 8 (20) 36 (26) | 30(19) | 90(19) | 164 (20)
Unknown 0 (0) 1(1) 3(2) 3(1) 7(1)
Histology
Ductal 32 (80) | 110(80) | 111 (70) | 348 (74) | 601 (75) | 0.290
Lobular 4 (10) 16 (12) | 18(12) | 55(11) | 93 (12)
Tubulous 3 (8) 7 (5) 9 (6) 19 (4) 38 (5)
Mucinous 1(2) 0 (0) 7 (4) 7(2) 15 (2)
Ductal & lobular 0 (0) 4 (3) 7(4) 31(7) 42 (5)
Other 0(0) 1(1) 7 (4) 11 (2) 19 (2)
Palpable
Yes 14 (35) | 64 (46) | 72 (45) | 242 (51) | 392 (49) | 0.012
No 26 (65) | 74 (54) | 79(50) | 211 (45) | 390 (48)
Unknown 0 (0) 0 (0) 8 (5) 18 (4) 26 (3)
Surgery
Lumpectomy 40 (100) | 124 (90) | 150 (94) | 433 (92) | 747 (92) | <0.001
Mastectomy 0 (0) 14 (10) 9 (6) 38 (8) 61 (8)
Distant metastases
No 39(98) | 134 (97) | 157 (99) | 466 (99) | 796 (99) | 0.123
Yes 1(2) 4 (3) 2(1) 5(1) 12 (1)
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Table 2. Sentinel nodes characteristics

Teacher | Teacher | Trainees | Trainees All
learning (%) learning | taught (%)
(%) (%) (%)
Identification rate 39(98) | 135(98) | 154 (97) | 467 (97) | 795(99) | 0.196
SN not found 1(2) 3(2) 5(3) 4 (1) 13 (2) 0.003
Metastases
Positive SN 11(28) | 43(31) | 44 (28) | 138(29) | 236 (29) | 0.092
Positive ALND 0 (0) 0 (0) 4 (3) 3(1) 7 (1)
with no SN found
Total 11(28) | 43(31) | 48(30) | 141 (30) | 243 (30) | 0.833
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Table 3. Isolated tumor cells, micrometastases and metastases in sentinel nodes

Teacher | Teacher | Trainees | Trainees All p-value
learning (%) learning taught (%)
(%) (%) (%)
Isolated tumor cells 0 (0) 9 (21) 6 (13) 22 (16) | 37(15) | 0.163
(IHC)
Micrometastases 2(18) 2 (5) 2(4) 14 (10) 20 (8)
(IHC)
Micrometastases 2 (18) 19(44) | 14(29) | 38(27) | 73(30)
(H&E)
Metastases 7 (64) 13 (30) | 26 (54) | 67 (47) 20 (8)
(H&E)
Total 11 (100) | 43 (100) | 48 (100) | 141 (100) | 243
(100)
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Table 4 : SN identification in the literature

Author Publication | Number SN False Negative
year of identification | negative | predictive value
patients Rate [%] [%] [%]
In the
study
Krag [10] 1993 22 82 0 100
Giuliano [11] 1994 174 66 12 96
Giuliano [31] 1997 107 93 0 100
Ginther [32] 1997 145 71 10 96
Veronesi 1997 163 98 5 98
[12]
Cox [14] 1998 466 94 1 99
Krag [15] 1998 443 93 11 96
Veronesi 1999 376 99 7 94
[28]
Fraile [33] 2000 2569 91 2 97
McMasters 2000 562 90 98
[34]
Cody [35] 2001 4333 90 5 -
Posther [8] 2005 5327 99 - -
Povoski [36] 2007 371 95 - -
This series 2009 808 98 - -
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