




University of Helsinki
Faculty of Medicine

Institute of Clinical Medicine

Helsinki University Central Hospital
Department of Plastic Surgery

and
Department of Gastrointestinal 

and General Surgery,
Breast Surgery Unit

ACADEMIC DISSERTATION

To be presented for public examination 
by permission of the Medical Faculty of the University of Helsinki,

in the auditorium of Töölö Hospital, Helsinki University Central Hospital, 
on October 26th at 12 noon

Helsinki 2007

IMMEDIATE BREAST RECONSTRUCTIONS 

IN THE TREATMENT OF BREAST CANCER

Tuomo Meretoja



Supervised by
Tiina Jahkola, MD, PhD

Helsinki University Central Hospital
Department of Plastic Surgery

and

Docent Karl von Smitten, MD, PhD
Helsinki University Central Hospital
Department of Gastrointestinal and General Surgery,
Breast Surgery Unit

Reviewed by
Docent Outi Kaarela, MD, PhD
and
Docent Vesa Kataja, MD, PhD

Opponent
Professor Krzysztof Tadeusz Drzewiecki, MD, PhD

Graphic design and layout
Pinja Meretoja

ISBN 978-952-92-2830-0 (paperback)
ISBN 978-952-10-4244-7 (pdf)

Yliopistopaino
Helsinki 2007



To  Maija





Table of Contents

1.  List of Original Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2.  List of Abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3.  Abstract  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

4.  Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

5.  Review of the Literature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

 5.1 Breast Cancer Incidence and Survival . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

 5.2 Histological Classification and Staging of Breast Cancer . . . . . . . . . . . . . . . 17

 5.3 Surgical Treatment of Breast Cancer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

 5.3.1 Evolution of Breast Cancer Surgery  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

  5.3.2 Breast Reconstructions in the Treatment of Breast Cancer . . . . . . . 24

  5.3.3 Sentinel Node Biopsy and Immediate Breast Reconstruction . . . . . 26

  5.3.4 Native Skin-flap Complications after Skin-sparing Mastectomy . . . 28

  5.3.5 High Frequency Radiosurgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

 5.4 Local Recurrence of Breast Cancer After Skin-sparing Mastectomy  . . . . . . 29

6.  Aims of the Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

7.  Patients and Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

8.  Results  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

9.  Discussion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

10.  Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

11.  Acknowledgements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

12.  References  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

13.  Original Publications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85



�



�List of Original Publications

1. List of Original 
 Publications

This thesis is based on the following original publications which are re-
ferred to in the text by their Roman numerals I-IV:

I Meretoja T, Rasia S, von Smitten K, Asko-Seljavaara S, Kuokkanen H 
  and Jahkola T. Late results of skin-sparing mastectomy followed by 
  immediate breast reconstruction. British Journal of Surgery 2007; 
  94: 1220-1225. 

II Meretoja T, von Smitten K, Kuokkanen H, Suominen S and Jahkola 
  T. Complications of skin-sparing mastectomy followed by immedia- 
 te breast reconstruction: A prospective randomized study compa- 
 ring high frequency radiosurgery with conventional diathermy. An- 
 nals of  Plastic Surgery, in press.

III Meretoja T, Jahkola T, Toivonen T, Krogerus L, Heikkilä P, von  
 Smitten K and Leidenius M. Sentinel node biopsy with intraopera- 
 tive diagnosis in patients undergoing skin-sparing mastectomy and  
 immediate breast reconstruction. European Journal of Surgical On- 
 cology (2007), doi:10.1016/j.ejso.2007.03.009.

IV Meretoja T, von Smitten K, Leidenius M, Svarvar C, Asko-Seljavaara 
  S, Heikkilä P and Jahkola T. Local recurrence of stage 1 to 2 breast  
 cancer after skin-sparing mastectomy and immediate breast reconst- 
 ruction in a 15-year series. European Journal of Surgical oncology  
 (2007), doi:10.1016/j.ejso.2007.03.022.

These articles have been reprinted with the kind permission of their co-
pyright holders.



�



�List of Abbreviations

2. List of Abbreviations

AJCC American Joint Committee on Cancer
ALND axillary lymph node dissection
CIS carcinoma in situ
DCIS ductal carcinoma in situ
DIEP deep inferior epigastric perforator
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3. Abstract

Breast cancer is the most common form of potentially fatal cancer in 
women in the Western world. Surgery has remained the cornerstone of 
breast cancer treatment, although substantial directional and paradig-
matic changes have taken place over time. Better understanding of the 
breast cancer disease process together with development in both surgical 
and oncological treatments, as well as early radiological detection, have 
led to improved survival and reduced risk of recurrence, significantly in-
fluencing the acceptance of breast reconstructions as part of breast can-
cer treatment. Skin-sparing mastectomy followed by immediate breast 
reconstruction was first described in 1991 and has since proved superior 
to other forms of breast reconstruction in terms of aesthetic outcome, as 
well as psychological benefit to the patient. However, due to the relatively 
recent introduction of skin-sparing mastectomy concerns on the surgical 
and oncological safety of the operation persist.

The aim of the present study is to evaluate the surgical and oncological 
safety of skin-sparing mastectomy and immediate breast reconstruction 
in a consecutive patient series with ensuing follow-up. Subsequent aims 
of the study are to examine possibilities of reducing surgical complica-
tions of the operation and to assess the feasibility of sentinel node biopsy 
together with immediate breast reconstruction.

The study population comprises a consecutive series of patients having 
undergone skin-sparing mastectomy followed by immediate breast re-
construction at the Helsinki University Central Hospital between 1992 
and 2006. In Study I, the hospital records of 207 patients, operated 
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between 1992 and 2001, were analyzed for surgical complications and 
recurrences of breast cancer during follow-up. In Study II, 60 conse-
cutive patients were randomized into either conventional diathermy or 
radiofrequency coagulation groups to examine possibilities of reducing 
skin-flap complications. Study III consists of 62 consecutive breast can-
cer patients evaluated for the feasibility of sentinel node biopsy simul-
taneously with immediate breast reconstruction. In Study IV, hospital 
records were analyzed to examine local recurrence of breast cancer in a 
consecutive series of 146 patients with Stage I or II disease.

Post-operative complications in Study I included native skin-flap necro-
sis (10.1%), hematoma (10.1%), anastomose thrombosis (5.3%), infec-
tion (3.4%), hernia (2.6%) and loss of one microvascular flap (0.7%). 
The Stage I and II patients in Study IV had a local recurrence rate of 
2.7%, an isolated regional lymph node recurrence rate of 2.1% and a 
systemic recurrence rate of 2.7%, during a mean follow-up time of 51 
months. The Stage III patients in study I had a locoregional recurrence 
rate of 31.3% during follow-up. All locoregional recurrences were hand-
led by salvage surgery followed by adjuvant oncological therapies. During 
a mean follow-up of 35 months after the detection and treatment of the 
locoregional recurrences, none of the Stage I or II patients developed 
new recurrences. Radiofrequency coagulation in Study II did not dec-
rease skin-flap complications when compared with conventional diather-
my. An increased skin-flap complication rate in Study II was associated 
with smoking and the type of skin incision used. In Study III, eleven 
patients had tumor positive sentinel nodes, nine of which were detected 
intraoperatively. The two false negative cases in the intraoperative diag-
nosis consisted of isolated tumor cells only.

Skin-sparing mastectomy followed by immediate breast reconstruction 
is a safe procedure both surgically and oncologically, especially for ear-
ly stage breast cancer. Tennis racket type incision is associated with an 
increased skin-flap complication rate. Radiosurgery does not decrease 
the skin-flap complication rate. Sentinel node biopsy with intraoperative 
assessment of sentinel node metastases is feasible in patients undergoing 
immediate breast reconstruction.
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4. Introduction

Breast cancer is the most common form of potentially fatal cancer in 
women in the Western world (Bray et al. 2002). Surgery remains the 
cornerstone of breast cancer treatment, although substantial directio-
nal and paradigmatic changes have taken place over time (Fisher 1999). 
Better understanding of the breast cancer disease process together with 
development in both surgical and oncological treatments, as well as early 
radiological detection, have led to improved survival and reduced risk of 
recurrence, significantly influencing the acceptance of breast reconstruc-
tions as part of breast cancer treatment (Losken and Jurkiewicz 2002). 

Skin-sparing mastectomy followed by immediate breast reconstruction 
was first described in 1991 (Toth and Lappert 1991) and has since proved 
superior to other forms of breast reconstruction in terms of aesthetic out-
come (Singletary 1996; Carlson et al. 1997; Hidalgo et al. 1998), as well as 
psychological benefit to the patient (Rosenqvist et al. 1996; Al-Ghazal et 
al. 2000a; Al-Ghazal et al. 2000b). However, due to the relatively recent 
introduction of skin-sparing mastectomy, concerns on the surgical and 
oncological safety of the operation persist (Carlson et al. 2003).

The aim of the present study is to evaluate the surgical and oncologi-
cal safety of skin-sparing mastectomy followed by immediate breast re-
construction in a consecutive patient series with ensuing follow-up. 
Subsequent aims include examining the possibilities of reducing surgical 
complications of the operation and to assess the feasibility of sentinel 
node biopsy together with immediate breast reconstruction.
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5. Review of the 
 Literature

5.1 Breast Cancer Incidence   
 and Survival

Breast cancer is the most common form of potentially fatal cancer in wo-
men in the Western world (Bray et al. 2002). It constitutes up to 25% of 
all cancer cases in women and causes up to 20% of all cancer deaths. The 
life time cumulative risk of a woman developing breast cancer is appro-
ximately 10%. (Blichert-Toft et al. 1997) In 2005, the annual incidence 
of breast cancer in Finland was 4024 new cases, and the age-adjusted in-
cidence rate was 86.6 per 100 000. The relative 5-year survival rate for 
Finnish women with invasive breast cancer has improved markedly with 
time: for women diagnosed in 1998-2000 and followed-up in 2003-
2005 the survival rate was 89%. (Finnish Cancer Registry 2007)

5.2 Histological Classification  
 and Staging of Breast Cancer

The most common histological types of breast cancer are ductal carcin-
oma and lobular carcinoma, which both arise from the epithelial cells 
lining the lobular unit of the terminal duct. The incidence of these and 
less common histological types of breast cancer is shown in Table 1. (Ta-
vassoli and Devilee 2003)
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Table 1. Histological types and incidence of invasive breast carcinomas 

(Tavassoli and Devilee 2003).

An epithelial breast neoplasm in which cancer cells remain within the 
boundaries of the basement membrane of the neoplastic duct is classified 
as non-invasive breast cancer or carcinoma in situ (CIS). Correspon-
dingly, an invasive breast carcinoma is characterized by cancer cells disse-
minating through the basement membrane.

In Situ Carcinomas

In situ carcinomas are divided into ductal carcinoma in situ (DCIS) and 
lobular carcinoma in situ (LCIS). DCIS is considered a precursor of in-
vasive breast cancer and its incidence has increased significantly during 
the last decades as a result of population-based cancer screening pro-
grams. DCIS comprises almost 20% of all breast cancers diagnosed today 
(Tsikitis and Chung 2006).

The present classification of DCIS is founded on architectural growth 
patterns, although novel classifications based on cytonuclear differentia-

Histological type Incidence

Invasive ductal carcinoma 50–80%

Invasive lobular carcinoma 5–15%

Tubular carcinoma 2%

Invasive cribriform carcinoma 0.8–3.5%

Medullary carcinoma 1–7%

Mucinous carcinoma 2%

Neuroendocrine carcinoma 2–5%

Papillary carcinoma less than 1–2%

Micropapillary carcinoma less than 1– 2%

Apocrine carcinoma 0.3–4%

Metaplastic carcinoma less than 1%

Review of the Literature
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tion have been proposed. The morphological classification divides DCIS 
into micropapillary, cribriform, comedo, solid, and mixed types. (van 
de Vijver 2005)

Prognostic classifications are in use in addition to the morphological 
classification. The most widely used prognostic classification for DCIS 
is the Van Nuys index, which predicts likelihood for local recurrence by 
the presence or absence of high nuclear grade and comedo type necrosis 
(Silverstein et al. 1995).

Lobular carcinoma in situ (LCIS) is a proliferative lesion of small cells 
in the duct-lobular unit and is generally undetectable by mammography. 
LCIS is typically an incidental microscopic finding of a breast biopsy spe-
cimen performed for other indications. LCIS is considered a risk in-
dicator for developing an invasive breast cancer with a lifetime risk of 
30-40%. LCIS is characteristically multifocal and bilateral in a large 
percentage of cases. (Lakhani et al. 2006)

Invasive Carcinomas

Invasive carcinomas are categorized according to their histological types 
(Table 1), the most common of which is the ductal carcinoma, accoun-
ting for 50-80% of all invasive breast cancer cases (Tavassoli and Devilee 
2003). Ductal carcinomas are morphologically heterogenic, and furt-
her grading systems have been adopted to differentiate subgroups. These 
grading systems divide ductal carcinomas into three subgroups according 
to their tubule formation, nuclear pleomorphism, and mitotic count. 
(Elston and Ellis 1998)

Lobular carcinoma is the second most common histological type of in-
vasive carcinoma, representing 5-15% of all invasive breast cancers. Ac-
cording to recent studies, the incidence of lobular carcinoma seems to 
be increasing (Li et al. 2003). This presents a clinical challenge, for lo-
bular carcinoma is more difficult to detect than ductal carcinoma both 
by clinical examination and mammography due to its insidious growth 

Review of the Literature
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pattern. Lobular breast carcinoma is often multicentric and may also be 
bilateral. (Bland and Copeland 2004)

Other histological types of invasive breast carcinoma are relatively rare, 
cribriform, mucinous and papillary carcinomas all accounting for 1-4% 
of breast carcinomas. Medullary carcinoma represents a comparatively 
high proportion, up to 10%, of symptomatic carcinomas, whereas tubu-
lar carcinoma is found in relative abundance (9-19%) among the breast 
cancer cases detected by mammography. These infrequent cancer types 
all have a good or excellent prognosis. (Elston and Ellis 1998)

TNM Classification and Staging

Staging systems generally provide information about the extent of the 
disease in order to guide treatment and provide estimates of progno-
sis. Furthermore, staging systems provide a standardized framework for 
scientific reporting. (Woodward et al. 2003)

The most common staging system for breast cancer in Finland uses the 
TNM (tumor, node, metastases) classification (Table 2) (Sobin and Wit-
tekind 2002) and is based on the AJCC cancer staging system (Table 3) 
(Greene et al. 2002). Both the TNM classification and the AJCC staging 
system were revised in 2002 with substantial changes on breast cancer 
classifications, as some nodal categories were categorized into a different 
stage (Singletary and Greene 2003). Due to this stage migration pheno-
menon, survival rates classified by the new system will appear superior to 
those based on the old system (Woodward et al. 2003).

The TNM classification was originally designed as a prognostic tool but 
has subsequently become a practical and evidence-based instrument 
for grouping patients also for scientific purposes (Bland and Copeland 
2004). The pathological TNM classification includes histological  size 
(pT), nodal metastases (pN), and distant metastases (M) (Sobin and Wit-
tekind 2002).

Review of the Literature
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Table 2. Pathological TNM classification of breast tumors  

(Sobin and Wittekind 2002).

Category Description

Primary tumor size (T) 

pTx Primary tumor cannot be assessed.

pT0 No evidence of primary tumor.

pTis Carcinoma in situ: Ductal or lobular carcinoma in situ, or Paget’s 
  disease of the nipple with no tumor.

pT1 Tumor 2 cm or less in greatest dimension.

pT1 mic Largest focus of invasion ≤ 0.1 cm in greatest dimension.  
  (Do not sum up individual foci.)

pT1a-c Tumor more than 0.1 cm but not more than 2 cm in greatest dimension

pT2 Tumor more than 2 cm but not more than 5 cm in greatest dimension.

pT3 Tumor more than 5 cm in greatest dimension.

pT4a-c Tumor of any size with an extension to skin or chest wall, not  
 including pectoralis muscle.

pT4d  Inflammatory carcinoma: When pathologically staging a clinical 
  inflammatory carcinoma, if the skin biopsy is negative and there is  

  no localized, measurable primary cancer, the category is pTx.

Regional lymph nodes (N) 

pNx Regional lymph nodes cannot be assessed.

pN0 No regional lymph node metastasis.

pN1mic Micrometastasis (more than 0.2 mm, but not more than 2 mm in 
 greatest dimension)

pN1a-c Metastasis in 1-3 ipsilateral axillary lymph node(s) and/or in ipsila- 
 teral internal mammary nodes with microscopic metastasis detec- 
 ted by sentinel lymph node dissection but not clinically apparent.

pN2a-b  Metastasis in 4-9 ipsilateral axillary lymph nodes or in clinically  
  apparent ipsilateral internal mammary lymph node(s) in the absence  
  of axillary lymph node metastasis.

pN3a-c  Metastasis in 10 or more axillary lymph nodes, in infraclavicular  
  lymph nodes, or in clinically apparent ipsilateral internal mammary  
  lymph nodes n the presence of 1 or more positive axillary lymph  
  nodes; or in more than 3 axillary lymph nodes; or in ipsilateral 

  supraclavicular lymph nodes.

Distant metastasis (M) 

Mx Distant metastasis cannot be assessed.

M0 No distant metastasis.

M1 Distant metastasis.

Review of the Literature
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Table 3. AJCC staging for breast cancer (Greene et al. 2002).  

In this table T1 includes T1mic, and N1 includes N1mic and N1a-c.

5.3 Surgical Treatment of   
 Breast Cancer

Surgery is the cornerstone in breast cancer treatment, and as the under-
standing of breast cancer has gradually increased, its surgical manage-
ment has also undergone substantial directional and paradigmatic chan-
ges (Fisher 1999).

Stage TNM

Stage O Tis N0 M0

Stage I T1 N0 M0

Stage IIA T0 N1 M0 or

 T1 N1 M0 or

 T2 N0 M0

Stage IIB T2 N1 M0 or

 T3 N0 M0

Stage IIIA T0 N2 M0 or

 T1 N2 M0 or

 T2 N2 M0 or

 T3 N1 M0 or

 T3 N2 M0 

Stage IIIB T4 N0 M0 or

 T4 N1 M0 or

 T4 N2 M0 

Stage IIIC any T N3 M0

Stage IV any T any N M1

Review of the Literature
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5.3.1 Evolution of Breast Cancer Surgery

W.S. Halsted is often referred to as the father of breast cancer surgery. In 
1894, he described the operation later known as Halsted’s radical mas-
tectomy – the en bloc removal of the entire breast, regional lymphatics 
and the pectoralis muscles (Halsted 1894). Halsted’s paradigm on breast 
cancer was, however, very different from present views, and he was par-
ticularly worried about plastic surgical closure of the chest wall since this 
“might conceal tumor recurrence and increase the chance of tumor dis-
semination (Halsted 1894).”

Some surgeons were, however, disappointed in the Halstedian views and 
began developing less extensive operations for breast cancer. D.H. Patey 
introduced a modified radical mastectomy in which the pectoralis ma-
jor muscle is left intact (Patey and Dyson 1948), followed by J.L. Mad-
den, who described a modified radical mastectomy technique sparing 
both pectoralis muscles (Madden 1965). Also breast-conserving surgery 
emerged as early as the 1920s as it was first experimented on by J. Hirsch 
(Hirsch 1927) and in the 1930s by S. Mustakallio (Rissanen 1969; Mus-
takallio 1972).

It was not until the 1980’s, however, that well-designed prospective ran-
domized studies rendered Halsted’s radical mastectomy an operation of 
mainly historical interest. A study by (Fisher et al. 1985) proved that the-
re was no difference in survival for patients treated with Halsted’s radical 
mastectomy or the modified radical mastectomy. Variants of Halsted’s 
radical mastectomy are, however, still used in the treatment of locally 
advanced breast cancer.

Similarly, the role of breast-conserving surgery was established by rando-
mized clinical trials, which concluded that there is no difference in sur-
vival of early stage breast cancer patients whether treated with Halsted’s 
radical mastectomy or breast conserving surgery with radiation (Veronesi 
et al. 1981; Veronesi et al. 1990) or whether treated with modified radi-
cal mastectomy or breast conserving surgery with radiation (Fisher et al. 
1989). These studies also ascertained the positive implications of radia-

Review of the Literature
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tion therapy on decreasing local recurrences. Further trials have clarified 
and expanded the indications for performing breast-conserving surgery 
rather than modified radical mastectomy (Jacobson et al. 1995; van Don-
gen et al. 2000; Clarke et al. 2005).

5.3.2 Breast Reconstructions in the 
 Treatment of Breast Cancer  
By way of the randomized trials described above, a gradual shift in the 
surgical paradigm of breast cancer treatment took place. Better under-
standing of the breast cancer disease process together with development 
in both surgical and oncological treatments led to improved survival and 
reduced risk of recurrence, significantly influencing the acceptance of 
breast reconstructions as part of breast cancer treatment (Losken and 
Jurkiewicz 2002).

Anecdotal breast reconstructions were conducted in the beginning of 
20th century mainly by means of locoregional flaps. Initially, most re-
constructions were performed years after the mastectomy due to concerns 
on the oncological safety of the reconstructions. (Losken and Jurkiewicz 
2002)

However, it was not until 1977 that the latissimus dorsi (LD) flap was 
introduced for use in a single stage breast reconstruction (Schneider et 
al. 1977). LD flaps soon became increasingly popular, being extensively 
described in the literature, and they are still in frequent use in breast 
reconstructions. The transverse rectus abdominis muscle (TRAM) flap 
was introduced in 1982 and has since become the most popular method 
of breast reconstruction (Hartrampf et al. 1982).

Fujino was the first to describe a free tissue transfer for breast reconstruc-
tion, using a gluteal microvascular flap (Fujino et al. 1975; Fujino et al. 
1976). Since then, microsurgical breast reconstructions have become in-
creasingly popular and several microvascular flaps have been described 
for use in breast reconstructions. In the 1990s, perforator flaps beca-

Review of the Literature
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me popular in breast reconstructions, perhaps the most important ones 
being the deep inferior epigastric perforator (DIEP) flap (Koshima and 
Soeda 1989; Allen and Treece 1994) and the superficial inferior epigas-
tric artery (SIEA) flap (Arnez et al. 1999).

Prosthetic materials have been used steadily in breast reconstructions 
since the introduction of silicone gel implants by Cronin and Gerow 
in 1964 (Cronin and Gerow 1964). A subsequent major evolution in 
implant reconstruction was the introduction of tissue expansion and ex-
pander prosthesis in 1982 (Radovan 1982). Since then, silicone breast 
implants and implant reconstruction techniques have evolved markedly 
and are now widely used with or without simultaneous autologous tissue 
flap (von Smitten and Sundell 1992). The safety of silicone breast imp-
lants was widely discussed in the 1990s but has since been proven safe by 
numerous studies (Muzaffar and Rohrich 2002; Agha-Mohammadi et 
al. 2006).

Skin-sparing Mastectomy and Immediate Breast 
Reconstruction 

Initially, most breast reconstructions were performed as separate opera-
tions years after the primary breast cancer surgery. With a gradual para-
digm shift in breast cancer treatment, the concept of immediate breast 
reconstruction, performed simultaneously with the cancer operation, 
became more accepted.(Losken and Jurkiewicz 2002)

Skin-sparing mastectomy (SSM) followed by immediate breast re-
construction (IBR) was first described by Toth and Lappert in 1991 (Toth 
and Lappert 1991). The operation includes resection of the nipple-areo-
la complex, any existing biopsy scar, and removal of the entire breast 
parenchyma. The most apparent advantage of SSM followed by IBR is the 
superior aesthetic result (Figure 2) compared with either simple mas-
tectomy with IBR or delayed breast reconstruction. SSM also facilitates 
favorable functional outcome as it enables the sensation of the skin of 
the breast to be largely retained or regained (Singletary 1996; Carlson et 
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al. 1997; Hidalgo et al. 1998). Furthermore, IBR has proven superior to 
delayed reconstruction in terms of cost-effectiveness, requiring only one 
operation, one anesthesia, one hospital stay, and one sick leave (Elkowitz 
et al. 1993; Khoo et al. 1998). It is also psychologically beneficial to the 
patient (Rosenqvist et al. 1996; Al-Ghazal et al. 2000b).  

Figure 1.  A successful SSM followed by IBR with a DIEP flap. Pre-operative appe-
arance: The injection site of radiotracer marked by green ink cross at the left 
areola, and sentinel lymph nodes, visualized by lymphoscintigraphy, marked by two 
black ink dots at the left axillae. Post-operative appearance a week after the ope-
ration, and the final outcome. Note the typical improvement in the aesthetic out-
come after the post-operative condition.

5.3.3 Sentinel Node Biopsy and Immediate  
 Breast Reconstruction
The sentinel node (SN) concept was first described in the literature in 
patients with penile cancer (Cabanas 1977). The SN concept is based on 
the fact that the afferent lymphatic channel draining the primary tumor 
courses first to a SN in that specific regional lymphatic basin (Morton et 
al. 1992). Sentinel node biopsy (SNB) was rapidly modified for staging 
early breast cancer, and the first reports of its use in breast cancer were 
published in 1993 and 1994 (Krag et al. 1993; Giuliano et al. 1994). Du-

Review of the Literature



2�

ring the past decade, axillary lymph node dissection (ALND) for staging 
breast cancer has been largely replaced by the less invasive SNB (Veronesi 
et al. 2003; Mansel et al. 2006).

In the latter part of the 1990s, a number of audit studies were performed 
to analyze the reliability of SNB against the golden standard of ALND in 
axillary staging. In these studies, ALND was performed routinely after 
SNB to investigate the false negative rate of SNB. The false negative rate 
has been shown to vary between 5% and 15% when the SNB is performed 
using preoperative scintigraphy, blue dye, and 99mTc labeled colloid. 
(Cox et al. 1998; O’Hea et al. 1998; van der Ent et al. 1999)

On the other hand, SNB may remain negative in the intraoperative as-
sessment but turn out to be tumor positive in the postoperative patho-
logy. The false negative rate in this intraoperative diagnosis of SN me-
tastases in breast cancer varies between 9 and 52%, according to a recent 
review of 28 studies (Cserni et al. 2003).  The standard procedure for 
patients with a tumor positive SNB is completion ALND. However, after 
a false negative finding in the intraoperative diagnosis, the completion 
ALND has to be performed as a second operation. 

False negative cases in the intraoperative imprint cytology and/or frozen 
section diagnosis pose a unique problem in breast cancer patients with 
SSM and IBR. In patients with IBR, a second axillary operation is techni-
cally challenging (Kronowitz et al. 2002) and may be prone to compli-
cations when there is a microvascular anastomosis or the thoracodorsal 
pedicle of a latissimus dorsi (LD) flap in the axilla.

Therefore, a few earlier studies have proposed SNB as a staged operation 
prior to mastectomy and IBR (Brady et al. 2003; Klauber-Demore et al. 
2005; Schrenk et al. 2005b). Thus, the postoperative diagnosis would 
be available at the time of mastectomy enabling simultaneous ALND at all 
times when necessary. Nevertheless, a staged SNB holds many disadvanta-
ges, delaying the cancer operation, in addition to being more expensive 
(Rönkä et al. 2004). Furthermore, performing the ALND as a second 
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operation after a previous SNB seems to increase the risk of postoperative 
morbidity (Husen et al. 2006).

5.3.4 Native Skin-flap Complications after  
 Skin-sparing Mastectomy 

The dissection plane of SSM advances between the breast parenchyma 
and the subcutaneous fat. The SSM skin-flap should be dissected as thin 
as possible in order to remove all glandular breast tissue and avoid resi-
dual disease (Torresan et al. 2005). At the same time, the blood supp-
ly to the skin should not be compromised and the perforating arteries 
should be preserved whenever possible (Stradling et al. 2001; Jahkola et 
al. 2004). Indeed, a surgical complication specific to SSM is necrosis of 
the SSM skin-flap (native skin-flap). Partial or full-thickness loss of the 
SSM skin-flap is not uncommon and may compromise the final result 
of the reconstruction. SSM skin-flap complications may also lead to a 
delay in the initiation of chemo- or radiotherapy. (Hultman and Daiza 
2003)

SSM skin-flap complications have been reported in 10.7-24.3% of 
patients, while the majority of these complications are merely mild or 
moderate (Carlson et al. 1997; Slavin et al. 1998; Hultman and Daiza 
2003). Many patient-related risk factors such as smoking, previous ir-
radiation, diabetes, increased BMI, and large ptotic breasts have been 
found to associate with an increased risk of skin necrosis in SSM, but 
there have been few reported technical suggestions on how to reduce this 
complication rate (Carlson et al. 1997; Hultman and Daiza 2003).

5.3.5 High Frequency Radiosurgery 

High frequency radiosurgery makes use of radio frequency waves to dis-
sect or coagulate tissue. Intracellular tissue water provides resistance to 
the high frequency waves and is instantly vaporized in relatively low tem-
peratures, allegedly causing less thermal lateral damage compared with 
conventional electric diathermy. Thus, the tissue vaporization results in 
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coagulation and efficient hemostasis without actually burning the tissue. 
(Plant 2002; Gupta 2003; Gupta 2004; Gupta 2005)

Radiofrequency devices, as well as other novel surgical equipment, such 
as ultrasound scalpel, have been used increasingly in various fields of sur-
gery, although there are few studies comparing the new techniques with 
the conventional ones. A recent study compared monopolar and bipolar 
radiofrequency electrosurgery with ultrasonic coagulation and mechani-
cal dissection with clips in the harvesting of porcine internal mammary 
artery. The study showed that the bipolar radiofrequency technique caus-
ed less thermal damage to the artery compared with the other techniques. 
(Vassiliades et al. 2007)

5.4  Local Recurrence of Breast 
  Cancer After Skin-sparing  
 Mastectomy
Local recurrence after any breast cancer surgery is generally thought to 
indicate poor local control and either residual disease or residual breast 
tissue. Local recurrences increase mortality and a 20% absolute reduc-
tion in 5-year local recurrence risk has been shown to lead to about a 
5% absolute reduction in 15-year breast cancer mortality. (Clarke et al. 
2005) Consensus guidelines have been recently formulated for accepted 
rates of local recurrence. According to these, local recurrence after breast 
conserving surgery for invasive cancer should not exceed 15% at 10 years 
and should be less than 10% at 10 years after mastectomy. Furthermore, 
local recurrence of invasive cancer after treatment for DCIS should be 
less than 10% at 10 years after breast conserving surgery and less than 5% 
at 10 years after mastectomy. (Rutgers et al. 2004)

As breast cancer surgeons have gradually adopted less extensive and more 
conserving techniques, concerns on the oncological safety of the newer 
surgical approaches have been raised. SSM has been discussed especially 
for potentially increasing local recurrences (LR) by leaving most of the 
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breast skin intact. Nevertheless, despite varying surgical approaches over 
the years there has not been much change in the local recurrence rates. 
(Carlson et al. 2003)

Table 4. LR rates after SSM and IBR in previously published studies with more 

than 100 patients included.

A limited number of studies (Table 4) have not shown an increase in 
local recurrences associated with SSM. However, many of these series in-
cluded either small sample sizes or short follow-up times, in addition to 
heterogeneous patient material with varying stages of breast cancer, both 
invasive and noninvasive. 

Adjuvant chemo- and radiotherapy are administered in Finland accor-
ding to national evidence-based guidelines for the treatment of breast 
cancer (Käypä hoito -suositus 2007). Chemotherapy is generally admi-
nistered to patients with invasive carcinoma, with a calculated risk of re-
currence being intermediate or high (>10% in ten years). Thus, patients 
with lymph node positive disease usually receive chemotherapy. Chemot-
herapy is also administered to patients with node negative disease, provi-
ded that at least one of the following criteria is met: tumor size > 20 mm, 
histological grade II-III, vascular invasion, Her2 positive cancer, hor-
mone receptor negative, or patient younger than 35 years. Furthermore, 
a five-year hormonal medication is administered to patients with hor-
mone receptor positive tumors. 

Reference
 Years  Number

 Covered  of Patients Stages Follow-up    LR Rate

(Carlson et al. 2003)  1989–1998 565 O–IV 65 months 5.5%

(Newman et al. 1998)  1986–1993 372 I–II 50 months 6.2%

(Greenway et al. 2006)  1989–2004 225 O–II 49 months 1.7%

(Spiegel and Butler 2003)  1985–1994 221 O–III? 118 months 4.5%

(Medina-Franco et al. 2002)  1986–1997 173 I–III 73 months 4.5%

(Kroll et al. 1999)  1986–1990 114 I–II 72 months 7.0%
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Postoperative radiotherapy reduces the risk of local recurrence and imp-
roves survival (Clarke et al. 2005). Following mastectomy, radiotherapy 
is administered to patients with four or more metastatic lymph nodes 
(pN2) and to node negative patients with primary tumors of more than 
5 cm in diameter (pT3-4). In addition, radiotherapy may be adminis-
tered in cases with smaller primary (pT1-2) tumor with one to three po-
sitive axillary lymph nodes (pN1) or pT2 medial tumor with biologically 
aggressive features. Radiotherapy may be given after immediate breast 
reconstruction even though it might be technically more demanding 
(Motwani et al. 2006). Capsule formation is increased in implant re-
constructions after radiotherapy (Behranwala et al. 2006) and autologo-
us tissue reconstructions seem to tolerate radiotherapy better (Sitathanee 
et al. 2005). 
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�. Aims of the Study

The aims of the present study were:

I to assess the surgical complications and recurrences of breast cancer  
 after skin-sparing mastectomy and immediate breast reconstruction  
 in a consecutive patient series with adequate follow-up

II to compare the effects of radiofrequency coagulation and conventio- 
 nal diathermy on intra- and post-operative complications in skin- 
 sparing mastectomy

III to evaluate the feasibility of sentinel node biopsy with intraoperative  
 diagnosis of sentinel node metastases in breast cancer patients under- 
 going skin-sparing mastectomy and immediate breast reconstruction

IV  to examine the incidence of local recurrence of breast cancer in pa- 
 tients with either Stage I or II disease having undergone skin-sparing  
 mastectomy and immediate breast reconstruction

aims of the study
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�. Patients and Methods

Patients (Studies I-IV)
The study was carried out at the Helsinki University Central Hospital. 
All of the patients were operated at the 4th Department of Surgery from 
1992 to 2000 and at the Department of Plastic Surgery and at the Breast 
Surgery Unit from 2000 onwards. The patient population of this study 
consists of consecutive patients having undergone skin-sparing mastec-
tomy and immediate breast reconstruction between 1992 and 2006. The 
preoperative indications generally used in our hospital for performing 
SSM and IBR are specified in Table 5.

Table 5. Indications for skin-sparing mastectomy and immediate breast 

reconstruction in our patient series.

Subgroups of this entire patient population have been used in the diffe-
rent studies. Studies II and III were approved by the Ethical Committee 
of Helsinki University Central Hospital and written informed consent 

1.  Diffuse in situ cancer

2.  Mastectomy needed due to large or multifocal cancer*

3.  Local recurrence after conservative surgery**

4.  Inherited susceptibility for breast cancer

 *  Preoperatively axillary node negative in clinical examination and ultrasound
 **  A recurrent cancer < 3 cm, not infiltrating skin or chest wall, primarily node  

  negative, recurrence not earlier than 3 years after primary operation, no  
  metastases
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was acquired from the patients in these studies. Studies I and IV were 
approved by Helsinki University Central Hospital’s Head of Surgery and 
permissions were granted for examination of patient records.

Patients (Study I)

A total of 207 consecutive patients who underwent SSM followed by IBR 
from 1992 to 2001 were included in this study (Table 6). Hospital re-
cords for these patients were analyzed for demographic, oncologic, and 
reconstructive data. The American Joint Committee on Cancer (AJCC) 
staging system from 2002 was used to group the patients (Greene et al. 
2002). Pathology reports were reviewed to obtain tumor characteristics 
and surgical records until 2006 were analyzed for follow-up data on pat-
terns and timing of recurrence.

Table 6. Patient and tumor characteristics (Study I).

Patients (Study II)

Between June 2004 and December 2005, sixty consecutive patients sui-
table for SSM and IBR were randomized into either conventional diat-
hermy or radiofrequency coagulation groups. Altogether 64 breasts were 
operated, four operations being bilateral. The indications for the ope-
ration and the patients’ diagnoses varied from prophylactic mastectomy 
to DCIS and invasive carcinoma.

 Prophylactic Stage O Stage I Stage II Stage III Recurrent Total

Age range (years) 31 – 46 26 – 63 33 – 61 30 – 68 20 – 61 37 – 61 20 – 68

Mean age (years) 39 49 48 46 46 50 47

TRAM 5 48 41 25 12 20 151

LD 0 5 10 2 2 1 20

LD et prosthesis 1 12 9 3 2 3 30

Prosthesis 5 0 1 0 0 0 6

Total n of breasts 16 66 64 30 16 25 217

Total n of patients 11 65 61 30 16 24 207
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  Radiosurgery Diathermy Total

Number of breasts operated 26 38 64

Mean age (S.D.) 50.3 (14.0) 49.7 (15.6) 49.9 (8.7)

Mean BMI (S.D.) 26.6 (4.7) 24.5 (5.6) 25.2 (5.3)

Mean weight of mastectomized 
breast (g) (S.D.) 585.2 (382.2) 536.3 (340.4) 556.1 (355.8)

Hemorrhage of 
the mastectomy (ml) (S.D.) 530.8 (190.1) 541.2 (389.2) 537.0 (321.2)

Number of smokers 5 7 12

Previously administered 
radiotherapy 1 4 5

Indication for operation   

 DCIS 14 26 40

 Invasive carcinoma 5 6 11

 Local recurrence 3 2 5

 Prophylactic 4 4 8

Skin incision   

 Periareolar 22 26 48

 Tennis racket 4 11 15

 Breast reduction 1 0 1

Method of reconstruction   

 DIEP 10 11 21

 LD and prosthesis 5 10 15

 LD 4 4 8

 TRAM 4 6 10

 SIEA 2 2 4

 Prosthesis 1 5 6

Table 7. Patients in the radiosurgery and diathermy groups (Study II).
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Patients (Study III)

Sixty-two consecutive breast cancer patients who underwent SNB simul-
taneously with SSM and IBR between June 2004 and September 2006 
were included in this study. The most frequent indication for IBR was 
extensive ductal carcinoma in situ (DCIS) warranting mastectomy. The 
pre-operative diagnosis was DCIS in 42 patients and invasive carcinoma 
in 20 patients. Patient, tumor and SNB data were obtained from a pros-
pectively collected database.

Table 8. Patient and tumor characteristics (Study III).

Patients (Study IV)

A retrospective review of 146 consecutive patients with either Stage I or II 
breast cancer who underwent SSM followed by IBR from 1992 to 2006 
was carried out. Hospital records were analyzed for patient, tumor and 
treatment characteristics. Details on tumor characteristics were obtained 
from pathology reports, whereas surgical records and radiology reports 
were analyzed for follow-up data on patterns and timing of recurrence. 
The American Joint Committee on Cancer (AJCC) staging system from 
2002 was used to group patients according to their stage of the disease 
(Greene et al. 2002).

 Tis T1/ Tmic T2 Total

Age range (years)    28–71 

Mean age (years)    50

DCIS 38   38

Microinvasive DCIS  4  4

Ductal Carcinoma  14 1 15

Lobular Carcinoma  1 1 2

Other Invasive Carcinoma  2 1 3

Total n of patients 38 21 3 62
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Table 9. Patient and tumor characteristics (Study IV).

Surgery (Studies I-IV)

The SSM was performed in an established manner by experienced breast 
surgeons. The nipple-areola complex together with the entire breast pa-
renchyma was removed as well as any existing biopsy scar and skin over-
lying superficial tumors. Periareolar and tennis racket type incisions were 
most commonly used. In case of a superficial tumor or a previous biopsy 
scar, an elliptical incision was used, including the nipple-areola comp-
lex, the surgical biopsy scar, and skin overlying the superficial tumor.

The SSM was followed by IBR performed by a team of reconstructive 
plastic surgeons. The reconstruction method was determined by patient 
anatomy and preferences, and a variety of methods were used according 
to whichever was deemed most appropriate: sub–pectoral prostheses, La-
tissimus Dorsi (LD) flaps, Transverse Rectus Abdominis Musculocutaeo-
us (TRAM) microvascular flaps, or Deep Inferior Epigastric Perforator 
(DIEP) microvascular flaps.

In addition to the surgical technique described above, a radiosurgical 
unit (radioSURG® 2200), manufactured by Meyer-Haake GmbH, 
Wehrheim,	Germany, was used in the radiosurgery group of Study II and 
these patients were also included in the patient series of Study IV. The 

 Stage I Stage IIA Stage IIB Total

Age range (years) 29– 65 30–68 30–64 29–68

Mean age (years) 48 47 46 48

DCIS* 17 3 - 20

Ductal Carcinoma 63 30 8 101

Lobular Carcinoma 7 7 5 19

Other 4 1 1 6

Total n of patients 91 41 14 146

* Stage I DCIS are microinvasive and Stage IIA DCIS are node positive.
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radiosurgical unit generates a 2.2 MHz radiofrequency wave and the bi-
polar outlet of the unit was utilized to coagulate bleeding vessels during 
the SSM. The control group was operated using the conventional bipolar 
diathermy unit (Martin ME 400®), manufactured by Gebrüder Martin 
GmbH & Co, Tuttlingen, Germany.

Intra- and post-operative complications were carefully recorded, grouped, 
and used as variables in the study. These included intra-operative hemorr-
hage of the mastectomy, hematoma, need for re-operation, infection, and 
SSM skin-flap complications. SSM skin-flap complications were further 
classified into mild (transient epidermolysis), moderate (full-thickness 
skin loss), and severe (infarction of skin envelope), according to a classifi-
cation presented by Hultman and Daiza (Hultman and Daiza 2003).

Axillary operations (Studies I-IV)

The SSM was frequently combined with axillary lymph node dissection 
(ALND) until June 2004. Generally, a dissection of the level I-II axillary 
lymph nodes was performed if the pre-operative diagnosis was invasive 
carcinoma. When only DCIS was pre-operatively suspected, a dissection 
of level I axillary lymph nodes was performed.

From June 2004 onwards, sentinel node biopsy (SNB) was used for axillary 
staging instead of ALND. SNB was recommended to breast cancer patients 
with clinical Stage T1-T2 and clinically N0 breast cancer, as well as to all pa-
tients with an extensive DCIS warranting mastectomy. Preoperative lympha-
tic mapping, a hand-held gamma detector, and blue dye were used to iden-
tify the sentinel nodes in the axilla as described in detail earlier (Leidenius 
et al. 2005a). In addition to radioactive and blue nodes, a varying number 
of non-sentinel nodes were removed from the axilla whenever judged suspi-
cious by palpation or in order to facilitate a microvascular anastomosis.

The SN were sent as separate samples to the pathology laboratory. The 
fresh specimens were cleaned from all extracapsular fat tissue, measu-
red, sliced into 1–1.5 mm thick sections perpendicular to their long axis, 
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and arranged on prefrozen Tissue-Tek® OCT™ -compound. Touch 
preparations from the surface and frozen sections from two levels were 
made from these slices; these were then stained with toluidine blue and 
viewed. In addition, rapid intraoperative Cyto-nel Ultrapid IHC (Im-
muno Diagnostics Oy, Hämeenlinna, Finland) immunohistochemistry 
was used. Malignancy was reported to the operating room as soon as it 
was detected. Completion ALND was performed immediately if a tumor 
positive SN finding was reported.

The remaining tissue was fixed in formalin and embedded in paraffin. 
Two sections were stained with H&E. When a metastasis 2 mm or larger 
was found in frozen section procedure, only H&E sections were made 
from the paraffin-embedded tissue. If no metastatic tissue was detected 
or only isolated tumor cells (ITC) or a micrometastasis was found, a Cam 
5.2. immunostain (Becton Dickinson Immunocytometry Systems, San 
Jose, CA) was performed on paraffin-embedded tissue in addition to 
the regular H&E sections. Metastases of 2 mm or less were considered as 
micrometastases and as ITC when 0.2 mm or less (Sobin and Wittekind 
2002). Lymph nodes in the ALND specimen were embedded wholly in 
paraffin. H&E sections were prepared from two levels, 200 µm apart.

Adjuvant Systemic and Radiotherapy 
(Studies I-IV)
Adjuvant chemotherapy and radiotherapy were generally administered 
according to Finnish national evidence-based guidelines. These guide-
lines have, however, somewhat changed since 1992. Generally radiothe-
rapy was administered to lymph node positive patients and to patients 
with primary tumor of more than 5 cm in diameter. Chemotherapy was 
generally administered to patients with an intermediate or high risk of 
recurrence (> 10% in ten years). Thus, lymph node positive patients and 
patients with a primary tumor of more than 5 cm in diameter received 
chemotherapy. Chemotherapy was also administered to patients with 
smaller primary tumors (> 10 mm in diameter) with histological grade 2 
or 3 or with negative hormone receptors. In addition, patients younger 
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than 35 years of age usually received chemotherapy. Furthermore, a five-
year hormonal medication was administered to patients with hormone 
receptor positive tumors combined with either positive lymph nodes or 
tumor with histological grade 2 or 3.

Follow-up (Studies I-IV)

The patients were scheduled for a routine follow-up program at the same 
institution with the first clinical check-up at 4 to 6 weeks after the operati-
on, followed by clinical examinations by a surgeon or an oncologist (in case 
of oncological treatments administered), as well as mammography and ult-
rasound of the breasts and regional lymph node areas at 1, 3, and 5 years.

Possible recurrences were classified into local, regional, and systemic ac-
cording to the first site of recurrence. Local recurrences included only 
isolated skin and/or subcutaneous recurrences, and regional recurrences 
included only isolated regional lymph node metastasis.

Statistical Methods (Studies I and II)

In Study I, the recurrence rate of patients with early (Stage 0 and I) and 
late (Stage II and III) disease was compared using the chi-squared test, 
and t-test was used to compare follow-up times. StatView (version 5.0.1) 
software was used to perform the statistical analysis.

In Study II, risk factors for SSM skin-flap complications were studied 
by univariate analysis comparing patients with SSM skin-flap complica-
tions to patients with no flap complications. The radiosurgery group and 
the diathermy group were then compared. Continuous data (age, body 
mass index, intra-operative hemorrhage, weight of the mastectomized 
breast) was assessed by Student’s t-test, whereas categorical data was ana-
lyzed using the chi-squared test. Statistical significance was assigned for 
p-values less than 0.05. StatView (version 5.0.1) software was used to 
perform the statistical analysis.
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   LD/et 
  

TRAM
 prosthesis 

Prosthesis Total

Total n of Patients 151 50 6 207

Complications    

 SSM Skin-flap Necrosis 18 (11.9%) 3 (6.0%) – 21 (10.1%)

 Infection 5 (3.3%) 2 (4.0%) – 7 (3.4%)

 Hematoma 15 (9.9%) 6 (12.0%) 1 (16.7%) 22 (10.6%)

 Hernia 4 (2.6%) – – 

 Anastomose Thrombosis* 8 (5.3%) – – 

 Overall 50 (33.1%) 11 (22.0%) 1 (16.7%) 62 (29.9%)

Reoperations    

 Revision of Necrosis 11 (7.3%) 1 (2.0%) – 12 (5.8%)

 Hematoma Evacuation 13 (8.6%) 5 (10.0%) 1 (16.7%) 19 (9.2%)

 Hernioplastia 4 (2.6%) – – 

 Reanastomosis  8 (5.3%) – – 

 Overall 36 (23.8%) 6 (12.0%) 1 (16.7%) 43 (20.8%)

*One flap loss

�. Results

Study I
Of the series of 207 patients having undergone SSM and IBR, 10 had a 
bilateral operation, accounting for a total of 217 operated breasts. Five of 
the bilateral operations were bilateral prophylactic, the rest were unilate-
ral prophylactic performed simultaneously with mastectomy for cancer of 
the other breast. The biggest patient group had Stage 0 disease with either 
DCIS or LCIS. Most of the patients with invasive cancer had either Stage 
I or II disease. The Stage II patients further divided into Stage IIa (24 pa-
tients) and Stage IIb (6 patients). Stage III patients divided into Stage IIIa 
(12 patients) and Stage IIIc (4 patients). Only four DIEP flaps were used 
and for practicality these patients are included in the TRAM group.

Table 10. Complications and re-operations
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Complications and the need for re-operations are described in Table 10. 
SSM skin-flap (native skin flap) complications were recorded in 10.1% of 
all the patients. These complications ranged from mild transient epider-
molysis to full-thickness skin loss (Figure 3). Twelve out of the 21 SSM 
skin-flap complication cases required operational wound revisions and 
one case was handled with split-thickness skin grafting. Microvascular 
flap complications were limited to a loss of one TRAM flap due to persis-
tent anastomose thrombosis despite three separate anastomose revisions. 
In addition, one TRAM flap required revision due to partial necrosis. 
None of these complications led to a delay in the initiation of scheduled 
oncological therapy.

Figure 2. A mild to moderate SSM skin-flap necrosis on the wound edges of a  

tennis racket type incision. This complication was handled conservatively.

The primary site of recurrence was recorded and isolated local breast skin 
and regional lymph node recurrences as the first site of recurrence were 
distinguished from systemic recurrences. No chest wall recurrences oc-
curred. Altogether eight cases of local breast skin and/or subcutaneous 
recurrences occurred in patients with Stage 0 to III disease and all but 
one of these were located in the area of the spared native skin envelope or 
surgical scar. One subcutaneous recurrence was located in the upper part 
of the breast inferiorly to the clavicle. The recurrence rates were analyzed 
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separately for each stage (Table 11). Total recurrence rate for combined 
Stages 0 to II was 8.3%, whereas locoregional recurrences occurred at a 
rate of 5.8% and local recurrences at a rate of 3.8%. The mean follow-up 
time for Stages 0 to II was 71 months and for all stages 70 months.

Table 11. Recurrence and survival rates

Chi-squared test showed no statistically significant difference for local skin 
recurrences between patients with early (Stage 0 and I) and late (Stage II 
and III) disease (p=0.128). On the other hand, patients with late stage di-
sease had more locoregional recurrences (p=0.04) and total recurrences 
(p<0.001) than early stage patients. Follow-up times between these two 
groups showed no statistically significant difference (t-test; p=0.184).

All locoregional recurrences were treated by salvage surgery and further 
adjuvant chemo- and/or radiotherapy. Healthy margins were obtained 
in all cases of salvage surgery and none of the breast reconstructions were 
endangered. To date, none of the patients with Stage 0 to II disease who 
had locoregional recurrences have later developed new local, regional, or 

 Stage O Stage I Stage II Stage III Recurrent Total

Total n of Patients 65 61 30 16 24 196

Mean Follow-up 
Time in Mo (range) 75 (22–157) 69 (24–159) 68 (19–150) 58 (18–147) 72 (20–142) 70 (18–159)

Recurrences in 
Breast Skin 2 (3.1%) 2 (3.3%) 2 (6.7%) 2 (12.5%) 2 (8.3%) 10 (5.1%)

Recurrences in 
Regional Lymph Nodes – 3 (4.9%) – 3 (18.8%) 3 (12.5%) 9 (4.6%)

Systemic Recurrences – 2 (3.3%) 2 (6.7%) 5 (31.3%) 3 (12.5%) 12 (6.1%)

Total Recurrences 2 (3.1%) 7 (11.5%) 4 (13.3%) 10 (62.5%) 8 (33.3%) 31 (15.0%)

Mean Time to 
Recurrence in Mo (range) 45 (44–46) 45 (19–67) 30 (19–51) 38 (8–104) 40 (11–61) 38 (8–104)

Survival Rate at 
End of Follow-up 100% 96.7% 93.3% 62.5% 79.2% 92.3%
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systemic recurrences during follow-up. Two patients with Stage III dise-
ase who had locoregional recurrences later developed systemic metastases 
and died of their disease.

Study II
In this study comparing radiosurgery with conventional diathermy in a 
series of 60 consecutive patients, there were 13 cases of mild skin compli-
cations ranging from epidermolyses to wound edge necroses, all of which 
were handled conservatively. In addition, one SSM skin-flap, prepared 
with radiofrequency coagulation, suffered a large infarction and was sub-
totally lost (Figure 4). Another case of full-thickness skin loss was ac-
counted for requiring split-thickness skin grafting. This SSM skin-flap 
was dissected using conventional diathermy. These figures account for 
a total SSM skin-flap complication rate of 23.4%, although only 3.1% 
required a re-operation.

Figure 3. A severe SSM skin-flap complication with a large infarction of the nati-
ve skin envelope together with partial necrosis of the underlying DIEP flap. This 
complication required debridement of both the SSM skin-flap and the DIEP flap, as 
well as a skin graft. (See text)
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Microvascular flap complications in this study included necrosis and 
removal of one DIEP flap as well as exploration and re-anastomosis of 
another DIEP flap. Two of the four SIEA flaps in this study required 
debridement due to partial necrosis, the other necrosis resulting from 
a bilateral SIEA reconstruction followed by pulmonary embolism. Do-
nor site complications were limited to minor dehiscence of the wound in 
four cases. Other complications included one deep vein thrombosis and 
one post-operative hematoma requiring surgical evacuation.

The only severe case of SSM skin-flap complication in this study (men-
tioned above) occurred to a 33-year-old woman with a history of heavy 
smoking (twenty cigarettes per day for 18 years) (Figure 4). She was diag-
nosed with invasive ductal carcinoma, T1cN0M0, grade III, and treated 
with SSM followed by IBR with a DIEP flap. 

The weight of the mastectomized breast was 849g. Sentinel node biopsy 
was also performed and the examined nodes were free of metastasis. The 
skin incision was of tennis racket type and the microvascular flap anas-
tomoses were sutured to the third intercostal perforators of the inter-
nal mammary vessels. However, before proceeding with the anastomosis, 
the perforators of the fourth intercostals space had first been explored 
and divided but eventually judged inadequate. The loss of two internal 
mammary artery perforators may have added to the impairment of the 
vascular supply of the SSM skin-flap. A post-operative infarction of the 
SSM skin-flap took place together with a partial necrosis of the DIEP flap 
requiring debridement of both flaps and the application of a split-thick-
ness skin graft. Due to the severe complications and their management, 
the oncological therapy scheduled to follow surgery was delayed and be-
gan 12 weeks after primary surgery. This case was the only one in which 
the scheduled oncological treatment was delayed as a result of surgical 
complication.

Comparison between the radiosurgery group and the conventional diat-
hermy group did not reveal any statistically significant difference in either 
patient characteristics (age, body mass index, diagnosis, previous breast 
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operations, previous radiotherapy, smoking) or treatment related variab-
les (operating surgeon, skin incision used, intra-operative hemorrha-
ge, weight of the mastectomized breast, reconstruction technique, SSM 
skin-flap complications, need for re-operation). This implies that the 
two groups are comparable in all studied aspects and, on the other hand, 
that the radiofrequency apparatus is neither better nor worse than the 
conventional diathermy device regarding the SSM complication rate.

When comparing the groups with mild or moderate SSM skin-flap comp-
lications to the group with no SSM skin-flap complications, we found a 
statistically significant difference between the groups regarding smoking 
and the type of skin incision used, namely, the tennis racket incision asso-
ciated more often with wound edge necroses (p<0.01). Conversely, other 
variables such as age, weight, body mass index, diagnosis, reconstructi-
on technique, previous breast operations, previous radiotherapy, weight 
of the mastectomized breast, amount of intra-operative hemorrhage, or 
operating surgeon, were not found to associate in a statistically signifi-
cant manner with the SSM complication rates.

Study III
In one of the 62 patients, the SN could not be identified in the axilla. 
She underwent axillary clearance of level I lymph nodes without metasta-
tic findings. In the remaining 61 patients, a median number of two (ran-
ge 1–13) radioactive or blue nodes were harvested. The median number 
of harvested radioactive SN was two (range 0–12) and the median num-
ber of blue SN was one (range 0–11). In addition, a median number of 
one (range 0–15) nodes was harvested during the SNB that were neither 
radioactive nor blue. 

Eleven of the 61 patients had tumor positive SN findings. Nine of these 
eleven cases were identified intraoperatively as tumor positive and two 
were diagnosed postoperatively. All tumor positive sentinel node cases 
are described in Table 12.
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Table 12. Patients with tumor positive SN findings

Signs of invasion or even microinvasion could not be detected in the 
mastectomy specimens of the three DCIS cases with tumor positive SN 
pathology. 

All nine patients with tumor positive SN findings in the intraoperative 
diagnosis underwent completion ALND during the primary operation. 
Both false negative cases in the intraoperative diagnosis constituted of 
ITC only and were found in a single SN in the postoperative assessment. 
One of these two patients had a palpable T2, grade II invasive cancer of 
mainly lobular type but accompanied by tubular features. She under-
went completion ALND as a second operation without complications or 
further metastatic findings. In this patient, the IBR was performed with 
prosthesis only. The other patient had pure DCIS and the completion 
ALND was omitted.

The median number of harvested axillary lymph nodes in patients who 
underwent ALND was 21 (range 12–31). Additional axillary lymph node 
metastases in the ALND were found in only one case with a lobular T2 

Case
Postoperative

tumor 
pathology

GradeT
Intraoperative

pathology
n of SNs 

(metastatic)

n of nodes in 
ALND

(metastatic)

Size of 
metastasis

1. DCIS Tis  Positive 4 (1) 20 (0) ITC

2. DCIS Tis  Positive 1 (1) 21 (0) Macro

3. DCIS Tis  Negative 2 (1) - ITC

4. Ductal ca T1 II Positive 1 (1) 11 (0) Micro

5. Ductal ca T1 II Positive 2 (1) 23 (0) Micro

6. Ductal ca T1 I Positive 3 (3) 18 (0) Macro

7. Ductal ca T1 III Positive 7 (3) 12 (0) Macro

8. Ductal ca T1 II Positive 4 (3) 27 (0) Macro

9. Lobular ca T2 II Positive 5 (2) 10 (6) Macro

10. Mucinotic ca T1 II Positive 1 (1) 22 (0) Macro

11. Other (mixed type) T2 II Negative 2 (1) 18 (0) ITC
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carcinoma (case number 9 in Table 12). This patient had altogether 15 
axillary lymph nodes removed; metastases were found in 8 of them.

Study IV
Of the 146 patients with Stage I-II breast cancer, 17 patients with Stage I 
disease had microinvasive DCIS. Furthermore, three patients with DCIS 
were axillary node positive with nodal histology of ductal carcinoma me-
tastasis, but no apparent invasion in the breast specimen.

Table 13. Recurrences by Stage.

Recurrences are described in Table 13. The mean follow-up time of our 
series was 51 months (range 2-159 months). The overall recurrence rate 
was 7.5% including the systemic recurrences. Isolated local recurrences 
occurred at a rate of 2.7% and the incidence of isolated regional lymph 
node recurrences was 2.1% for a combined locoregional recurrence rate 
of 4.8%. None of the 14 patients with Stage IIb disease had a recurrence 
during the follow-up time.

  Stage I Stage IIA Stage IIB Total
Total n of Patients 91 41 14 146

Mean Follow-up Time (months) 53 49 45 51

Local Skin / Subcutaneous Recurrences   4 

 DCIS – – – –

 Ductal Carcinoma 2 1 – 3

 Lobular Carcinoma – 1 – 1

Regional Lymph Node Recurrences    3 

 DCIS – – – -

 Ductal Carcinoma 3 – – 3

 Lobular Carcinoma – – – -

Systemic Recurrences    4

 DCIS – – – -

 Ductal Carcinoma 1 1 – 2

 Lobular Carcinoma 1 1 – 2
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All locoregional recurrences were isolated without signs of synchronous 
systemic disease. The mean interval to locoregional recurrence was 44.3 
months (range 19 to 67 months) and the mean follow-up time after detec-
tion of locoregional recurrence was 34.7 months (range 3 to 65 months). 

All patients who developed a locoregional recurrence were node negative 
at the time of primary surgery, the two Stage IIa patients having a T2N0 
disease. Consequently none of these patients received radio- or chemot-
herapy after the primary surgery.

All four local recurrences were located in the area of spared skin envelo-
pe. Two of these were detected by clinical examination, one was detected 
by mammography and one was detected by ultrasound. Three of these 
local recurrences were 10 mm and one was 22 mm in diameter.
 
All locoregional recurrences were treated by salvage surgery followed by ra-
dio- and chemotherapy. Healthy margins were obtained in all cases and none 
of the breast reconstructions were endangered. During follow-up none of 
these patients developed new local, regional, or systemic recurrences.

Figure 4. A successful SSM followed by IBR with a microvascular TRAM flap. Pos-
toperative appearance after SSM and IBRA, appearance after salvage surgery for 
local recurrenceB and final outcome after chemo- and radiotherapy followed by 
nipple reconstruction and tattooing of areolaC.

A B C
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�. Discussion

The surgical and particularly oncological safety of SSM followed by 
IBR has been meticulously discussed in recent literature. Indications 
for SSM and IBR have constantly broadened and recent studies report 
the technique being used in the treatment of advanced stages of breast 
carcinoma.(Newman et al. 1999; Foster et al. 2002; Downes et al. 2005) 

Numerous other studies have analyzed the recurrence rates after SSM 
and IBR, however, due to the short history of skin-sparing mastectomy, 
the follow-up times tend to be rather short in many of these studies. 
(Noone et al. 1994; Newman et al. 1998; Slavin et al. 1998; Kroll et al. 
1999; Ringberg et al. 1999; Simmons et al. 1999; Toth et al. 1999; Ri-
vadeneira et al. 2000; Carlson et al. 2001; Stradling et al. 2001; Foster 
et al. 2002; Medina-Franco et al. 2002; Carlson et al. 2003; Langstein 
et al. 2003; Spiegel and Butler 2003; Fersis et al. 2004; Downes et 
al. 2005; Greenway et al. 2005) The present study presents a 10-year 
series of 207 SSM and IBR patients and a 15-year series of 146 patients 
with Stage I or II disease, giving a reasonably good image of both the 
complications involved with the operation and the recurrence rates for 
different stages.

Surgical complications of SSM have been reviewed in a few previous stu-
dies. The SSM skin-flap complications have been of special concern sin-
ce they are a specific complication of this operation and may threaten the 
success of the breast reconstruction. 
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SSM skin-flap complication rates in Studies I and II were quite diffe-
rent. Skin-flap complications took place in 10.1% of cases in Study I 
and in 23.4% of cases in Study II. The most likely explanation for such 
discrepancy is difference in study setups. Study II was a prospective study 
specifically set up to examine the incidence of skin-flap complications, 
whereas Study I examined the incidence from hospital records retrospec-
tively. This interpretation is supported by the fact that re-operation rates 
for skin necrosis were quite similar: 5.8% in Study I and 3.1% in Study 
II. This implies that the conservatively handled minor skin-flap compli-
cations were not always documented in the hospital records in Study I.

Smoking, previous irradiation, diabetes, increased BMI, and large pto-
tic breasts have been found by previous studies to associate with an inc-
reased risk of skin necrosis in SSM (Carlson et al. 1997; Hultman and 
Daiza 2003). Our Study II concurs with prior evidence in showing once 
again that smoking indeed increases the risk of skin complications after 
SSM. However, this study does not support earlier findings that previously 
administered radiotherapy, increased BMI, or weight of the mastectomized 
breast would be associated with the rate of skin complications. As shown in 
Table 7, the number of patients in Study II who received radiotherapy pri-
or to SSM and IBR was relatively small. This may partly account for the fact 
that previously administered radiotherapy did not have a statistically sig-
nificant impact on the SSM skin-flap complication rate. In addition, the 
rationale of this study was not constructed to primarily assess the effects of 
these different variables on complication rates, but rather to evaluate pros-
pectively the different complication rates between two surgical techniques.

The dilemma of the SSM skin-flap preparation lies in the fact that the 
skin-flap should be dissected as thin as possible without compromising 
the viability of the skin flap. A recent study shows that a skin-flap thick-
ness of more than 5 mm in SSM is associated with a high prevalence of 
glandular breast tissue and residual disease (Torresan et al. 2005). 

The SSM skin-flap complication rates described in earlier studies (Slavin 
et al. 1998) (21.6%), (Carlson et al. 1997) (10.7%) and (Hultman and 
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Daiza 2003) (24.3%) are comparable to the results of the present Studies 
I (10.1 %) and II (23.4%).

Skin-sparing mastectomy has been classified into four categories by the 
type of incision used and the amount of skin removed (Carlson et al. 
1997). The type of SSM performed has not, to our knowledge, been pre-
viously reported to associate with a difference in SSM skin-flap comp-
lication rates. Our Study II reports an association between the tennis 
racket type incision (Figure 3) and an increased SSM skin-flap complica-
tion rate as compared to the round periareolar type incision without an 
extension of the incision towards the armpit. It may be argued that the 
more extensive trauma to the subdermal plexus and the skin vasculature 
by the tennis racket type incision may lead to a higher complication rate 
compared with the less extensive periareolar incision. This finding needs 
to be confirmed by further studies with a specific rationale to evaluate the 
effects of the different types of incisions on complication rates.

A recent study by (Kovach and Georgiade 2006) suggest a “banked” 
TRAM flap as a method to insure the survival of SSM skin-flap. In their 
method, the skin-flap viability is assessed intraoperatively, and when the-
re is suspicion of skin-flap compromise, the TRAM flap is “banked” un-
der the SSM skin-flaps for a delayed definitive debridement and insetting 
of the TRAM flap within 72 hours. Indeed, this method insures a good 
aesthetic result with primary debridement of the SSM skin-flap necrosis 
before the insetting of the TRAM flap. However, it does not provide a 
solution to reduce the rate of skin-flap necrosis and relies on subjective 
intraoperative evaluation of the SSM skin-flap viability.

Recent innovations in the development of surgical equipment have led to 
the use of various novel methods in dissecting tissue planes and achieving 
solid hemostasis. Radiofrequency and ultrasound surgery are examples 
of these newer innovations that try to tackle the thermal lateral damage 
of conventional electrosurgery. However, there are only few prospecti-
ve randomized studies comparing these different surgical methods, and 
only a very recent study showed for the first time in a randomized pros-
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pective setup the advantages of ultrasound scalpel in myocutaneous flap 
dissection (Deo et al. 2005).

Radiofrequency coagulation did not solve our problem of SSM skin-flap 
necrosis, which, fortunately, was narrow and easily treated in most cases. 
Further prospective randomized studies are required to critically evalu-
ate the role of radiofrequency surgery and other newly developed dis-
section methods in SSM and IBR. It seems clear enough, however, that 
the SSM skin-flap complication rates published both in previous and in 
the present study need further attention. In addition to careful patient 
selection, development in surgical technique to reduce SSM skin-flap 
complications would be most welcome.

Microvascular flap complications in Study I consisted of a loss of one 
TRAM flap and the revision of another due to necrosis. The learning 
curve of our surgeons for immediate breast reconstructions might have 
been shortened by the fact that the same surgeons had already performed 
delayed TRAM reconstructions for several years (Nieminen et al. 1999). 
Study II included loss of one DIEP flap and debridement of another 
DIEP flap and two SIEA flaps. DIEP and SIEA flaps have been introdu-
ced rather lately and complications are more frequent in their use due to 
the fact that learning and training are still taking place.

The patient series of Study I included 19 cases (9.2%) and Study II one 
case (1.6%) of post-operative hematoma requiring operative evacuation. 
A previous study has shown that immediate breast reconstruction increa-
ses the risk of post-operative hematoma, as compared with simple mas-
tectomy (Mortenson et al. 2004).

As breast cancer surgeons have gradually adopted less extensive and more 
conserving techniques, concerns on the oncological safety of newer surgical 
approaches have been raised. SSM in particular has been discussed for po-
tentially increasing local recurrences by leaving most of the breast skin in-
tact. Nevertheless, despite varying surgical approaches over the years there 
has not been much change in local recurrence rates (Carlson et al. 2003).
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The local recurrence rate of 2.7% and locoregional recurrence rate of 
4.8% in our series (Study IV) compares well with the results of other 
studies (Table 4). Nevertheless, comparing these studies is not straight-
forward, as many of them include patients with Stage 0 disease and some 
also include Stage III and IV patients. In addition, the practice of ad-
ministering chemo- and radiotherapy is slightly different in different 
countries. Different indications for radiotherapy after mastectomy may 
affect the local recurrence rates of these different studies as radiotherapy 
has been shown to substantially reduce local recurrences independent of 
tumor characteristics (Clarke et al. 2005).

The European Society of Mastology Guidelines include acceptable lo-
cal recurrence rates for breast conserving surgery and simple mastectomy 
but not for skin-sparing mastectomy (Rutgers 2001). According to these 
guidelines the local recurrence rate after mastectomy for invasive cancer 
should be less than 10% in 10 years and less than 5% in 10 years for treat-
ment of DCIS. These figures may (and should) be used as guidelines also 
for skin-sparing mastectomy. Due to the recent introduction of SSM, 
however, there are presently no studies that demonstrate local recurrence 
figures for a follow-up period of 10 years.

In order to decrease local recurrence rates after SSM and IBR, it is of 
crucial importance to dissect the breast parenchyma as radically as pos-
sible. A recent study emphasizes the importance of thin SSM skin-flap 
preparation by showing that a high prevalence of glandular breast tissue 
and residual disease is associated with a skin-flap thickness of more than 
5 mm in SSM (Torresan et al. 2005). Another important factor affecting 
local recurrence rates is radiotherapy. The indications for administering 
radiotherapy are continuously updated with accumulating scientific evi-
dence. (Clarke et al. 2005)

The key to successful local recurrence management is early detection 
followed by salvage surgery with healthy margins and subsequent adju-
vant therapies (Clemons et al. 2003; Howard et al. 2006). Nevertheless, 
there is no common agreement on how the follow-up of SSM and IBR 
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patients should be organized. While regular clinical examinations are the 
basis of all follow-up schemes, substantial variation takes place in the fre-
quency and span of the follow-up checkups, as well as in the routine use 
of mammography and ultrasound (Salas et al. 1998; Fersis et al. 2004). 
Our routine follow-up program for all patients (Studies I-IV) consisted 
of mammography and ultrasound, as well as clinical examination by a 
surgeon and/or oncologist at 1, 3, and 5 years from surgery. The routi-
ne use of imaging in the follow-up is supported by our findings (Study 
IV), as only two of the four local recurrences were detected by clinical 
examination alone, whereas one was detected by mammography and one 
by ultrasound.

Local recurrence after mastectomy has generally been regarded as an in-
dicator of poor prognosis, although this has been challenged by some 
studies. In a study by Medina-Franco et al. (Medina-Franco et al. 2002), 
75% of patients who developed a local recurrence after SSM later de-
veloped distant metastases and died of the disease within a mean of 21 
months after the local recurrence. In another study by Langstein et al. 
(Langstein et al. 2003), 67% of patients with local recurrence after IBR 
developed distant metastases. On the other hand, Carlson et al. (Carlson 
et al. 2003) showed that 80% of Stage I patients who were treated for lo-
cal recurrence after SSM and IBR had no evidence of disease at the end of 
the follow-up, whereas this figure was only 11.8% for Stage II patients. 

In our present series (Study IV) all patients treated for a local or regional 
recurrence were disease free at the end of an average follow-up of 34.7 
months after the detection and treatment of the recurrence. A possible 
explanation for the excellent outcome of local recurrence treatment in 
our series might be the fact that five of the seven patients with locoregio-
nal recurrence had an early stage disease (Stage I) and that the two Stage 
IIa patients were node negative at the time of primary surgery. Further-
more, the local recurrences were detected at an early stage facilitating 
radical salvage surgery with healthy margins. Additionally, following sur-
gical treatment of the recurrence radio- and chemotherapy was adminis-
tered to all of the patients.



�1Discussion

Forty-two of the 62 patients in the present series (Study III) had either 
pure or microinvasive DCIS, which accounts for the relatively low ove-
rall prevalence of lymph node metastases. Therefore, the number of false 
negative cases in the intraoperative assessment of SN was also low, being 
only two cases in the entire study population. 

The false negative rate in the intraoperative diagnosis in the present Stu-
dy III was similar to our previous report (Leikola et al. 2005). Although 
intraoperative rapid immunohistochemistry may enhance the intraope-
rative diagnosis of the smallest SN tumor deposits, current methods of 
intraoperative diagnosis are not able to detect the smallest micrometasta-
ses and cases of ITC (Leikola et al. 2005). Accordingly, the two cases in 
our series (Study III) detected in the postoperative diagnosis had ITC as 
the only tumor positive SN finding. 

Currently, the standard procedure for patients with a tumor positive 
SNB is completion ALND, also in patients with minimal nodal invol-
vement (Cserni et al. 2004; Leidenius et al. 2005b; Viale et al. 2005). 
This is supported by a recent study that shows that even isolated tumor 
cells in the lymph node are a strong risk factor for decreased disease-free 
survival and metastatic relapse (Querzoli et al. 2006). However, as desc-
ribed earlier, a completion ALND is technically more demanding after 
IBR with a microvascular anastomosis or the thoracodorsal pedicle of the 
LD flap in the axilla. When the method of reconstruction is prosthesis 
only or a microvascular flap with anastomoses to the internal thoracic 
vessels, the axilla is open to access when a completion ALND is required 
(Kronowitz et al. 2002). 

A few studies suggest that the risk of further non-sentinel node metastases 
seems negligible and that the completion ALND could be safely omitted 
in a subgroup of patients with pure DCIS and merely ITC as the tumor 
positive SNB finding (Pendas et al. 2000; Intra et al. 2003; Schrenk 
et al. 2005a; Yen et al. 2005; Leidenius et al. 2006). Furthermore, a 
recent study describing a series of 25 patients with false positive ITC fin-
dings due to iatrogenic displacement of benign epithelial cells into SLN 
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suggests that ITC might not always represent real metastases (Bleiweiss et 
al. 2006). Although a recent study shows no association between preope-
rative biopsy and ITC (Peters-Engl et al. 2004), it has been suggested 
also that in some cases ITC might represent tumor cells transported to 
the nodes by passive mechanisms due to preoperative breast manipulati-
on, such as needle biopsy (Hansen et al. 2004) or massage of the injecti-
on site of the tracer, performed in order to facilitate the transport of the 
mapping agent to the SN (Diaz et al. 2004). In the light of these studies, 
the completion ALND was omitted on one of our patient with pure DCIS 
and ITC in the postoperative pathology. 

A few earlier studies have recommended SNB prior to mastectomy and 
IBR (Brady et al. 2003; Klauber-Demore et al. 2005; Schrenk et al. 
2005b). The postoperative diagnosis would thus be available at the time 
of mastectomy, enabling simultaneous ALND at all times when necessary. 
Nevertheless, a staged SNB holds many disadvantages, delaying the cancer 
operation, in addition to being more expensive (Rönkä et al. 2004). 
Furthermore, performing the ALND as a second operation after a pre-
vious SNB seems to increase the risk of postoperative morbidity (Husen 
et al. 2006).

Skin-sparing mastectomy followed by immediate breast reconstruction 
has become an essential part of the breast cancer treatment repertoire 
by delivering superior aesthetic outcome. Furthermore, the oncological 
outcome and safety of SSM and IBR seem to be comparable with simple 
mastectomy. In order to minimize local recurrence rates, the SSM skin-
flap needs to be dissected as thin as possible without endangering the 
vitality of the skin envelope. Therefore, SSM and IBR demand technical 
expertise and experience from the team of surgeons performing the ope-
ration. In the end, breast cancer treatment entails close co-operation of 
a multidisciplinary team including an oncologist whose role in evaluating 
the appropriate adjuvant therapies is of vital importance.
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10. Conclusions

I SSM followed by IBR is both surgically and oncologically safe pro- 
 cedure, especially for early stage breast cancer. The recurrence rate  
 increases with Stages II and III and further studies are evidently nee- 
 ded to evaluate the role of SSM and IBR in the treatment of advanced 
  stages of breast cancer.

II Tennis racket type incision is associated with an increased SSM skin- 
 flap complication rate compared with the round periareolar type in- 
 cision. Radiofrequency coagulation does not decrease the SSM skin- 
 flap complication rate compared to conventional electrocoagulation 
  diathermy.

III SNB with intraoperative assessment of SN metastases is feasible in  
 patients undergoing IBR if the risk of nodal metastases is low and the 
  sensitivity of intraoperative SNB diagnosis is high.

IV The local recurrence rate following SSM and IBR remains within  
 acceptable limits and does not seem to increase in comparison with 
  other surgical techniques. Local recurrences are not always associated 
  with systemic relapse and they may be successfully treated with salvage 
  surgery and adjuvant oncological treatment modalities.

Conclusions
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