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Abstract
Prior to the initiation of a nationwide study of the sentinel node staging technique the Danish Breast Cancer Cooperative
Group (DBCG) defined a set of minimum requirements to be met by surgical departments before they could include
patients in the study. The requirements specified a minimum patient load in the individual surgical unit, a minimum surgical
training in the sentinel node biopsy technique and a minimum quality outcome in a validating learning series of SNLB
procedures. A working group assisted departments in meeting these terms and later audited and certified departments
before they could include patients into the study.

As a result of this strategy the sentinel lymph node staging was fully implemented in all Danish surgical breast cancer
centres within three years and all sentinel node biopsies in the period were recorded in the DBCG data centre. Furthermore,
the strategy accelerated the ongoing process of centralizing breast surgery in specialized departments.

In January 2002 The Danish Breast Cancer Co-

operative Group (DBCG) introduced a nationwide

open observational study of the sentinel node

axillary staging procedure (SLNB) in patients with

primary breast cancer.

The DBCG systematically collects data on all

Danish breast cancer patients. For almost three

decades the organization has issued and continu-

ously updated national Danish guidelines for the

diagnosis, treatment and follow-up of patients

with breast cancer. DBCG recommendations are

accepted and adhered to by all Danish surgical

departments involved in breast cancer treatment.

National guidelines from the DBCG for SLNB were

consequently an expected continuation of well-

established traditions.

The aim of the study was to collect detailed data

for an evaluation of the SNLB technique and at the

same time the DBCG hoped for a nationwide swift

and controlled implementation of the SNLB tech-

nique in all breast cancer centers. For that purpose

the DBCG defined a program to facilitate the

implementation of the SNLB technique and also

specified a number of requirements to be met before

departments could abandon conventional axillary

lymph node dissection (ALDN) and enter patients

into the study.

The SLNB study and the implementation pro-

gram were published in January 2002. In the present

paper we report and evaluate the organization and

progression of the nationwide introduction of the

SLNB technique in Danish breast cancer centers, as

well as the reorganization of Danish breast cancer

surgery that was catalyzed by the implementation.

Disease specific results from the initial five years

experience with SLNB in Denmark are published

elsewhere [1].

Preparations for the study

Prior to the publication of the SNLB protocol,

the Surgical Scientific Committee of the DBCG

debated and agreed upon the protocol and not

least the conditions to be met by surgical depart-

ments wanting to participate in the study. All

counties in Denmark are represented in this
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committee. Accordingly, the future terms to qualify

for participation were well known in all departments

treating breast cancer long before the final approval

by the committee and several departments prepared

to meet the terms before the publication of the

study. In order to assist departments preparing to

qualify, the DBCG early in the spring 2001 formed a

working group with representatives from four breast

cancer centers. These four centers had performed

validating SLNB’s procedures since 1997 and had

already abandoned ALND in SLNB negative pa-

tients, or were ready to do so [2�4].

The DBCG working group was furthermore

authorized by the DBCG to audit a series of learning

operations in each surgical department and to certify

departments who fulfilled the standards defined by

the DBCG.

The four departments represented in the working

group all had experience from a total of 530

validating SNLB procedures, and it was decided by

the DBCG to consider these four breast centers as

fully certified, a decision that was approved by all

surgical members of the DBCG.

The criteria to be met by each surgical department

to become certified to enter patients included:

1. A minimum of 30 SLN procedures per year

requiring a patient flow of at least 80�100

primary breast cancer operations annually.

2. A learning series of at least 30 SLNB proce-

dures with ALND as control.

3. A minimum detection rate of 80% in these

learning procedures and no more than one false

negative procedure was accepted. If the criteria

were not met in the latest 30 procedures, the

learning series was extended by ten procedures

until the criteria were met in the latest 30

procedures.

4. An external audit to be performed by repre-

sentatives from the DBCG of the latest 30

consecutive learning SLNB with conventional

backup dissection in each center.

Standards for the pathologic examination of SLN’s

were simultaneously defined by the Scientific Com-

mittee in Pathology.

Furthermore, case report forms stating details in

methods and results of all SLNB, including learning

operations, were to be submitted to the DBCG data

center.

The strategy of defining national requirements,

minimum experience and quality standards to be

met and documented by surgical departments before

full implementation of a new surgical technique is

accepted, was new and remarkable as it was not

based on any legislative authority, but depended

entirely on the acceptance by all breast centers that

the demands were essential to minimize the risk of

an increase in false negative staging.

Progression of the implementation of the SLN

staging technique

Surgical departments were certified from November

2001 until October 2004. During this period 13

public breast cancer centers were audited and

certified to include patients in the SLNB study

(Table I).

One department, on its own initiative, stopped

treating breast cancer patients after being certified,

as the patient flow did not comply with the mini-

mum DBCG demands (Figure 1). SNLB was thus

performed in 16 public certified breast centers after

the implementation period.

Two departments initiated learning programs, but

never completed the initial 30 learning operations

with backup dissection and stopped treating breast

cancer patients.

One private hospital started SNLB without being

certified by the DBCG, but adhered in all other

respects to DBCG guidelines. The operating sur-

geon had his principal engagement in a certified

public breast cancer center.

A total of 423 SNLB procedures with completion

ALDN were reported from 13 departments before

certification was granted by the DBCG.

In Denmark 3500�3800 women were diagnosed

with primary breast cancer annually. In 2001 31% of

all Danish breast cancer patients were operated in

centers certified for SLNB by the DBCG (Figure 2).

Four years later, in 2005, 97% of all breast cancer

patients were operated in certified departments and

five years after the initiation of the study 66% of all

staging procedures in Denmark were performed as

SLN biopsies (Figure 3).

Table I. Frequency of ALND and SLNB in Denmark 2001�2006.

2001 2002 2003 2004 2005 2006

Certified departments 5 9 13 17 16 16

ALND 3268 2706 2214 2023 1485 1224

SLNB 266 867 1258 1666 2058 2476

Total no. of stagings 3534 3573 3472 3689 3543 3700
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Immediately after being certified, the individual

department applied the SLNB technique in 43% of

all staging procedures increasing to 67% during the

following 3 to 4 years (Figure 4).

In the years preceding the SLNB study breast

cancer patients in Denmark were operated by gen-

eral surgeons in a large number of surgical depart-

ments. In 1996 the DBCG data center received case

report forms from 60 different departments operat-

ing breast cancer. As the certification process began

in 2 001 breast cancer operations were performed in

36 departments, but five years later another 20

departments had stopped treating breast cancer

leaving 16 certified public departments and one

private hospital operating patients with primary

breast cancer (Figure 5) after implementation was

completed.

Discussion

The implementation of new surgical techniques with

major hypothetical benefits to patients presents a

number of ethical problems. On one hand all

patients expect to benefit from the latest research

developments the moment results are published.

On the other hand, possible contraindications,

benefits, risks and side effects are poorly documen-

ted and application of the methods requires a

minimum of surgical training and experience to

equal results achieved in published treatment series

from dedicated specialized centers.

In Denmark no legislation exists to regulate or

monitor the implementation of new therapeutic

technologies or principles, and methods and criteria

for implementation depends on individual local

institutions or departments.

Furthermore, several early studies of the sentinel

node concept [5�9] emphasized the importance of

initial training of surgeons through series of validat-

ing operations as well as the importance of docu-

menting results before completion ALDN could

safely be abandoned in SLNB negative patients.

Optimal experience, however, and minimum criteria

to be obtained before a negative SLN could be relied

upon, had not been defined.
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Figure 2. Fraction of axillary staging operations in Denmark

performed in certified Centers1999�2006 in women with primary

breast cancer.
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Figure 3. Number of SLNB compared to total number of ALND

in Denmark 1999�2006.
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Figure 4. Number of SNLB compared to all axillary staging

operations in certified departments 1999�2006.
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Figure 1. Number of certified surgical departments 2001�2006.
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Although one purpose of the DBCG is to ensure

optimal diagnosis and treatment of patients with

operable primary breast cancer through national

clinical guidelines, the only authority of the organi-

zation depends on the voluntary participation of the

individual clinical department.

The essential purposes of the DBCG demands

were evidently to minimize the risk of an increase in

false negative rate and to achieve an acceptable

detection rate, but in addition it was essential to

ensure national acceptance of the demands from all

departments operating breast cancer patients in

order to maintain the national data collection from

all breast cancer operations in Denmark.

On these premises the executive committee of the

DBCG decided to provide assistance to surgical

departments implementing the SNLB and, within

the frames of a study, to introduce national criteria

for employing the SNLB technique, that not only

defined minimum quality standards to be complied

with, but also specified a minimum annual volume

of operations to be performed in the individual

surgical department. In addition, a certification

process including an external audit of an initial

series of learning operations in each department

was introduced.

During the years preceding the DBCG approval of

the SNLB study several reports [10,11] demon-

strated better survival after treatment in centers

specialized in breast cancer surgery. Recommenda-

tions had advocated that breast cancer surgery

should be centralized in departments with more

than 150 operations per year, and that operations

should be performed by surgeons dedicated to and

specialized in breast cancer treatment [12�14].

These recommendations had already resulted in a

reduction in the number of departments performing

breast cancer surgery in Denmark from 60 depart-

ments in 1996 to 36 in 2001 (Figure 5), but still

18 of these 36 departments treated less than 100

patients with primary breast cancer annually.

All Danish surgical departments involved in the

treatment of breast cancer participate in the DBCG

programs and in spite of the fact that several

departments would obviously be unable to comply

with the DBCG criteria, the development during the

following three years demonstrates that the DBCG

terms were accepted not only by surgical centers but

by the hospital administrations as well.

As soon as the guidelines for performing SNLB

and the DBCG preconditions for participation in

the SLNB study were published, the surgical

breast cancer centers readily initiated preparations

to be certified. Within three years all remaining

centers treating breast cancer were certified. During

the implementation process all learning operations

were registered in the DBCG data center and the

technique had become available to all Danish

women eligible for SLNB.

Furthermore, the initiation of the sentinel node

certification process in 2001 accelerated the already

ongoing centralization of Danish breast cancer sur-

gery. After the implementation period only 16 public

surgical centers operated breast cancer patients and

all of these were certified by the DBCG before 2004.

The fact that 20 departments terminated breast

cancer treatment within just three years was partly

a consequence of recent international recommenda-

tions [5,6], but was perhaps to a higher degree

effected by the DBCG certification of the individual

departments. Surgical departments with less than

80�100 annual breast cancer operations could not be

certified and risked being exposed as less specialized,

if they continued operating breast cancer without

certification. Consequently it seems that hospital

administrations accepted the certification criteria

and merged small units into specialized breast cancer

centers that had the potential to be credited.

The successful and uncontroversial progression

of the organized nation-wide implementation of

SNLB in Denmark demonstrates that medical pro-

fessionals as well as hospital administrations accept

regulation and thorough documentation during im-

plementation of new methods and strategies. If an

appropriate authoritative service or organization, as

for instance a relevant academic society, initiates the

process, and through discussions with involved par-

ties, defines standards and criteria, with the purpose

of ensuring and documenting quality of treatment,

the process can be recommended as a model for

future controlled implementation processes.
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