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Abstract

Background: Historically breast cancer surgery was associated with significant
psychosocial morbidity and suboptimal cosmetic outcome. Recent emphasis on women's
quality of life following breast cancer treatment has drawn attention to the importance of
aesthetic outcome and potential benefits of immediate breast reconstruction (IBR). Our
primary aim was to assess patient’s quality of life after IBR, compared to a matched group
undergoing breast conservation. We also investigated the oncological safety and morbidity
associated with immediate reconstruction.

Methods: A prospectively collected database of all breast cancer patients who underwent
IBR at a tertiary referral breast unit was reviewed. Patients were reviewed clinically, and
administered two validated quality of life questionnaires, at least one year after completing
their treatment.

Results: 255 patients underwent IBR following mastectomy over a 55 month period.
Reconstruction with ipsilateral latissimus dorsi flap was most commonly performed (88%).
After mean follow-up of 36 months, IBR patients’ quality of life was comparable to a group
of age-matched women (n=160) who underwent breast conserving surgery (p=0.89). No
patient experienced local recurrence (0%), distant metastases developed in 4.8% and disease
related mortality was 2.2%. Post-operative morbidities included wound infection (11.8%),
chronic pain (2.0%), capsular contracture (11%; 36% of whom had radiotherapy) and fat
necrosis (14.1%). No patient experienced flap loss.

Conclusions:IBR is a highly acceptable form of treatment for women requiring
mastectomy. With high rates of patient satisfaction, low associated morbidity, and proven
oncological safety, it is an appropriate recommendation for all women requiring

mastectomy.

Key words: immediate breast reconstruction; quality of life; skin-sparing mastectomy;

breast conserving surgery; oncological outcome; breast cancer.

Note: This work was presented, in part, at the 2010 British Breast Cancer Research
Conference, Nottingham, UK, 151 Bept 2010.



Introduction

The last decade has seen a paradigm shift in the management of breast cancer, toward
less invasive diagnostic modalities and surgical approaches. This evolution occurred
largely in response to an increased awareness of patients’ psychosocial health and
cosmesis following treatment for breast cancer. Breast conservation has now become
the standard of care, where indicated [1]. However, up to one-third of breast cancer
patients still require a mastectomy [2-3] and for these women, the practice of
immediate breast reconstruction (IBR) may help to avoid the psychosocial morbidity
and suboptimal cosmetic outcomes which were previously associated with

mastectomy.

Since the first report of skin-sparing mastectomy and IBR in 1991[4], evidence has
accumulated demonstrating its feasibility and acceptable outcomes. Its oncological
safety has been well documented with several series reporting local recurrence (LR)
rates in the range of 0-24% (Table 1). Benediktgs@hand Gerbeet al have

reported series with the longest follow-up to date; over 13 and 8 years respectively [5-
6]. Therein, the respective authors document LR rates of 24% and 11%, which were
comparable to LR rates in patients undergoing standard mastectomy without
reconstruction. Further benefits of immediate reconstruction include superior aesthetic
results, enhanced psychosocial outcome, and improved quality of life post treatment
[7-12]. Despite these reported benefits, the delivery of IBR after mastectomy is still
varied and influenced by surgeons’ preferences rather than guided by available
evidence [13-14].

NICE guidelines recently recommended that breast reconstruction be discussed with
all women requiring mastectomy for early or locally advanced breast cancer [15].
However, these guidelines are presented with the caveat that for many outcomes,
particularly psychosocial and patient-reported quality of life, the supporting evidence
is relatively weak. Clearly, further data to support IBR is required. With regard to
patient-reported outcomes (PRO), there has been little comparison between IBR and
breast conserving surgery (BCS), which is considered the gold standard with regard to

cosmetic outcome.



The primary aim of this study was to determine the quality of life of patients who
underwent IBR following mastectomy at our tertiary referral breast cancer unit over a

5 year period, and compare with age and stage-matched patients who underwent BCS.
We also wished to assess the oncological outcome and morbidity related to the
reconstruction procedure.



Patients and Methods

Patients

Ethical approval for this study was granted by the Galway University Hospitals’
Regional Ethics Committee. All patients who underwent mastectomy followed by
IBR at a tertiary referral breast cancer centre, between September 2004 and March
2009, were identified by searching a prospectively maintained breast cancer database.
We also identified a similar sized cohort of age-matched breast cancer patients who
underwent BCS in that same time period. This latter cohort represented an ideal
comparative group for quality of life assessment following breast cancer treatment. A
variety of demographic, clinical, and pathological data were obtained through review
of the database, clinical and operative notes. All patients were treated according to
local protocols and followed up weekly for the first 4-6 weeks or until seroma
drainage was no longer necessary, then every 3 months for 1 year, 6 months for 2

years, and annually thereafter with clinical review and mammography.

Indications for mastectomy (with/without reconstruction) included tumor size >5cm,
central sector tumor unsuitable for BCS, multiple tumor foci, relatively large tumor
with respect to breast size, extensive high-grade in-situ carcinoma, inflammatory
cancer, history of prior cancer in the breast, where radiotherapy is contraindicated,
and patient preference. In the absence of all these factors, BCS followed by adjuvant
radiotherapy was the treatment of choice. Patients with an indication for mastectomy
were also offered IBR. All types of reconstruction, autologous and implant-based,
were discussed with the patient. The informed patient’s choice ultimately dictated the
modality of reconstruction. In addition to being routinely administered after BCS,
radiotherapy was also indicated in the following circumstances post-mastectomy and
IBR [16]: microscopically involved margins in mastectomy specirrdmositive

axillary lymph nodes, T3 tumors with positive axillary nodes, and operable stage Il
tumors. Occasionally, other tumor-related or patient-related factors suggestive of high
risk for loco-regional recurrence or poor prognosis represented indications for post-
mastectomy radiation. The decision to administer post-mastectomy radiation was
made by a multi-disciplinary team, inclusive of breast surgeons and radiation
oncologists. Ethical approval for this study was granted by the Galway University

Hospitals Research Ethics Committee, and all patients consented to participate.



Surgical procedures:

Following skin-sparing mastectomy, reconstruction was routinely performed using
pedicled autologous flaps, namely the latisimmus dorsi flap (LD) with an underlying
silicone prosthesis, extended LD flap without implant, or transverse rectus abdominis
myocutaneous flap (TRAM). In a small number of cases, a prosthesis-only

reconstruction was performed.

Outcomes assessed:

Primary endpoints were patient-reported quality of life and satisfaction with outcome
after treatment. Secondary endpoints included LR rates and morbidity associated with
IBR. Morbidities recorded included flap loss, bleeding complications, wound

infection (breast and back wounds), clinically significant fat necrosis (defined as a
persistent palpable abnormality on serial clinical examinations), capsular contracture,
and chronic pain. Only modified Baker Class IV capsular contractures were recorded,
as these were the only cases where aesthetic outcome was compromised to a degree

where surgical intervention was indicated for revision [17].

Quality of life assessment

All IBR patients were contacted and asked to complete two validated self-
administered, breast cancer-specific quality of life questionnaires; the EORTC-QLQ-
B23 (coupled with the generic core EORTC-QLQ-C30, version 3.0) and FACT-B
instruments. Questionnaires were returned by post. To increase the response rate
patients were contacted by telephone as a reminder to complete and return
guestionnaires. The time-point for quality of life assessment was 12 months (+3)
following completion of adjuvant chemo-radiotherapy, or an equivalent time-point for

patients who did not receive adjuvant therapy.

Statistical analysis

Data were analysed using questionnaire specific scoring systems, and SPSS software
(PASW 18.0 for Windows). Both the number of observations and percentages are
presented to describe categorical variables such as LR and morbidity rates.

Differences in outcomes between IBR and BCS patients were calculated by means of



two-sample t-test for all two sample comparisons, and the chi square test for binomial

comparisons. A p-value of <0.05 was assumed to represent statistical significance.



Results:

Patient characteristics and treatment details

Over a 55-month period between September 2004 and March 2009, 255 patients
underwent IBR in Galway University Hospital, representing 69.5% of all women
undergoing mastectomy in that period. In total 262 reconstructions were performed; 7
patients underwent bilateral mastectomy with IBR, 5 of whom were undergoing
prophylactic procedures because of a genetic predisposition to breast cancer, and 2
women had bilateral breast tumors. Mean follow-up was 36 months (Range 12-70).
Tumor characteristics and details of adjuvant therapy are demonstrated in Table 2.
Among this cohort, 18% of breast cancer patients had pre-invasive disease (n=45),
and the majority had early stage cancers (n=204, 82%). The types of reconstruction
performed were LD flap (n=230, 88% including 17 extended LD flaps), TRAM flap
(n=16, 6%), implant only (n=16, 3%), and other autologous tissue flaps such as local
flap procedures (n=16, 3%). Nipple-sparing mastectomy was performed in 18%
(n=46). Forty-six percent of IBR patients received adjuvant chemotherapy following
reconstruction; administration of treatment was delayed in two cases because of
wound infection requiring antibiotic treatment and dressings. Adjuvant radiotherapy

was administered to 102 women (41%) following reconstruction.

Quality of life assessment

All IBR patients and 203 age- and stage-matched BCS patients were sent the EORTC-
B23 and FACT-B questionnaires. Response rate was 74% (179 from IBR group and
160 of the BCS patients). The EORTC-B23 questionnaire results are reported in three
components: functional outcome, symptoms, and global health score. There was no
significant difference identified between IBR and BCS patients for any of these three
outcomes (Table 4). The FACT-B tool yields an overall quality of life score, on a

scale from 0-144. Both IBR and BCS patients reported similarly high mean quality of
life scores using this instrument (112.7+20.1 and 113.3+19.4 respectively, p=0.801,
Table 4).

Impact of radiotherapy after IBR on quality of life
Of the IBR patients who returned quality of life questionnaires (n=179), 75 had
received adjuvant radiotherapy. Comparing quality of life scores of patients who had

received radiation, with those who did not, demonstrated no significant difference



between these two groups for any component of the EORTC-B23 or FACT-B

guestionnaires (Table 5).

Impact of type of reconstruction on quality of life

Comparing patients with an extended LD flap reconstruction (no implant), to those
with autologous flaps and underlying implants, revealed that the EORTC-B23 global
health score was higher in the extended LD group, although the difference was not
statistically significant (mean scores 89.5+6.4 vs. 75.9+18.6, p=0.148).

Impact of disease stage on quality of life after IBR
We aimed to determine whether the TNM stage of breast cancer affected patient’s
quality of life after IBR.
There was no significant correlation between disease stage and quality of life scores:
« EORTC-B23 global health score vs. disease stage; Pearson’s correlation
coefficient -0.002, p=0.982.
» FACT-B quality of life vs. disease stage; Pearson’s correlation coefficient
0.012, p=0.911.
IBR patients with advanced stages of disease (TNM stages 3 and 4), reported similar
quality of life scores to patients with early stage disease (TNM stages 1 and 2),
illustrating the psychosocial benefits of this procedure in patients with a poor

prognosis.

Oncological outcome after mastectomy and | BR

At a mean follow-up of 36 months, there was no incidence of local or regional
recurrence in any reconstructed breast. Distant disease progression occurred in 4.8%
of women (n=12) and the mortality related to breast cancer was 2.4% (n=6). There

were no peri-operative deaths in this series (within 30 days following IBR).

Morbidity associated with IBR

The overall reconstruction-related morbidity rate was 16.1% (n=41, Table 3). Thirty-
one women experienced a single complication post-operatively whilst 10 patients had
more than one adverse event. There was no case of partial or total flap loss in this

series. Fat necrosis, wound infection, and capsular contracture were the commonest



IBR-related morbidities, occurring in 14.1% (n=36), 11.8% (n=30), and 11.0% (n=28)
respectively. Of the 28 patients who developed a modified Baker Class IV capsular
contracture, all had a prosthesis in-situ, and 10 (35.7%) of these patients had
undergone radiotherapy following reconstruction. The rate of severe capsule
formation among all patients who received radiotherapy was 9.8% (10 of 102
women), compared to 12.2% of patients who did not receive external beam
radiotherapy (p=0.561). Of note, no patient with an extended LD flap developed
significant capsule formation, despite the fact that 41% of this subgroup (7/17)

received adjuvant radiotherapy.
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Discussion

As breast cancer management evolved over the last decade, performing a radical
mastectomy became less acceptable to patients and clinicians. The performance of
BCS, as a safe oncological alternative to mastectomy, achieved excellent cosmetic
results with associated improvements in patients’ body image, well-being and quality
of life [18]. The most significant corollary of a procedure as radical as a mastectomy

is the suboptimal aesthetic result, which is know to have adverse psychosocial effects
on breast cancer patients [2]. Evidence suggests that performing breast reconstruction
for those women who require mastectomy can mitigate its negative consequences, and
positively affect patients’ quality of life [19-20]. Concerns that breast reconstruction
may be associated with higher LR rates have also diminished in recent years, with the

accumulation of evidence demonstrating its oncological safety.

There are several limitations with quality of life literature in this field to date,
particularly the low level of evidence it provides due to individual studies small
numbers and suboptimal design. Most authors have not consistently used validated or
disease specific questionnaires in their assessments [21]. Mindful of this, we
administered two validated disease-specific questionnaires to our IBR patients and to
women in our unit who had the gold standard procedure for cosmesis, BCS. Our
relatively large cohort of 255 IBR patients, 179 of whom completed quality of life
assessment, allowed for subgroup analysis which yielded important information on
the impact of radiotherapy, reconstruction type, and disease stage on quality of life.
Although the duration of follow-up in our series is relatively short as yet, our results
at this time support the oncological safety of IBR, with a 0% LR rate at mean follow-
up of 36 months. We also demonstrate that IBR is associated with a low incidence of

procedure-related morbidity.

Assessing patient reported outcomes (PRO), such as quality of life, in breast cancer
patients is challenging. Many factors related to the diagnosis and treatment of breast
cancer influence a woman'’s ability to cope with her disease, and impact on her well-
being and psychosocial functioning. Using sensitive and disease-specific instruments
to measure these outcomes is critical, but has not been widely practiced. The majority
of quality of life studies in breast reconstruction patients have used generic

guestionnaires such as SF-36, linear visual analogue scales, or institution-derived
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tools. In the absence of a suitable breast reconstruction specific instrument, we used a
combination of breast-cancer specific questionnaires to improve the sensitivity and
specificity of measuring quality of life in this unique population. The EORTC-B23

and FACT B instruments have both been validated, and have demonstrated reliability
and clinical responsiveness [22-24]. Novel tools for measuring PROs in breast
reconstruction patients are currently being developed, or going through validation
processes. The BREAST-Q is one such questionnaire that measures satisfaction and
surgery-related quality of life in patients undergoing mastectomy with and without
reconstruction [25]. European collaborators are developing a breast reconstruction-
specific PRO measure through the EORTC, and have completed the first two of four
phases in the development of this 31-item module [26]. These advances will allow
more accurate and sensitive measurements of breast reconstruction patients’

psychosocial well-being in the near future.

Irradiating a reconstructed breast is one of the most contentious issues surrounding
IBR and is often the primary reason oncoplastic breast surgeons delay reconstruction
to a date when adjuvant therapy is complete. Radiation in this setting is known to
impair wound healing, lead to fat necrosis, fibrotic changes, capsular contracture and
suboptimal aesthetic outcome [27-28]. In this study, 41% of patients (n=102) who
underwent IBR received adjuvant radiotherapy. This relatively high rate of
postmastectomy radiation therapy reflects characteristics of our symptomatic patient
population; 18% of our cohort had advanced stage 3 or 4 disease, the majority of
patients were young (mean age 48.9 years) and 42% were node positive. Quality of
life analysis demonstrated that patients who received radiation treatment after IBR
had comparable scores to non-irradiated reconstruction patients. This suggests that
from the patient’s perspective, irradiating the reconstructed breast did not adversely
affect their satisfaction with the procedure in a way that altered their quality of life.
These findings are similar to those from the Michigan Breast Reconstruction
Outcomes Study, in which general and aesthetic satisfaction was not significantly
altered in reconstruction patients who received radiotherapy, irrespective of a higher

complication rate in irradiated patients [29].

Significant capsule formation requiring capsulectomy and prosthesis replacement was

observed in 9.8% of patients who received radiation post-reconstruction, compared to
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12.2% of patients who did not receive external beam radiotherapy (p=0.561). Our rate
of severe capsular contracture requiring intervention is less than that described by
other groups, in both non-irradiated and irradiated patients. Reefy et al observed
significant capsule formation in 85% of their irradiated reconstructions, compared to
13% of non-irradiated patients, at a mean follow-up time of 36 months [30]. Tran et al
reported that 24% of 41 patients who underwent immediate TRAM flap

reconstruction required an additional intervention to correct flap contracture after
radiotherapy [31]. Factors that may have contributed to the low rate of capsule
formation in our series, particularly among irradiated reconstruction patients, included
minimizing the use of implants with autologous reconstruction [32]. Additionally, the
radiation oncologists in our unit reduce the dose of radiation to 1.8 Gy per fraction in
the presence of a reconstruction. A lower fraction, over longer duration, omitting
boluses, and sparing the central part of the flap, are all modifications that may
decrease injury to an autologous flap in a field requiring radiation treatment.
Performing an extended LD flap in patients who require radiotherapy is an alternative
means of decreasing the risk of capsular contracture. The extended LD flap provides
sufficient volume to achieve an aesthetically pleasing reconstruction, whilst avoiding
the need for an implant. In this series, 7 of 17 patients who underwent an extended LD
reconstruction received adjuvant radiotherapy, and no morbidity was experienced in
this subgroup. A further consideration is to employ an ‘immediate-delayed’
reconstruction technique for a woman who requires adjuvant radiotherapy. This
involves placing a temporary sub-pectoral tissue expander at the time of mastectomy,
and after radiotherapy is complete, performing a delayed reconstruction by replacing

the expander with a myocutaneous flap and/or implant [30, 33].

Controversy surrounds the ideal timing of breast reconstruction. Historically,
reconstructions were delayed to allow the patient adapt to and accept the deformity
after mastectomy. It was thought she would then better appreciate the result of a
reconstruction [2]. Delaying reconstruction until after adjuvant therapies were
complete was also thought to be beneficial, particularly if patients required radiation
treatment which was believed to compromise the viability of an autologous flap
reconstruction. Postponing reconstruction was also thought to prevent any delays in
the administration of adjuvant chemotherapy. However, immediate reconstruction has

numerous potential advantages over the delayed approach. Among these are that it is
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technically easier due to skin laxity and preservation of the infra-mammary fold, it
obviates the need for a subsequent hospitalisation and anaesthetic, and is less costly
[27].

In conclusion, the results presented here suggest that IBR is a highly acceptable form
of treatment for women requiring mastectomy. It is associated with high quality of

life, low procedure-related morbidity, and is oncologically safe. Hence, we believe
immediate reconstruction is an appropriate recommendation for all women requiring
mastectomy. Larger studies with longer follow-up are necessary to definitively
demonstrate oncological safety and durability of patient satisfaction. As more specific
quality of life instruments are developed, and well-designed multicentre trials
evaluating PROs after IBR are completed, sufficient evidence will hopefully accrue to

support IBR as the standard of care for patients requiring mastectomy.
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Tables:

Table 1. Oncological safety of IBR for breast cancer: summary of existing repofts

1% Author Year N Type of Reconstruction Local recurrence  Follow-up® TNM Stage
(%) (months)

Slavin [34] 1998 51 LD 10.00% 45 Stage 0-2

Newman [35] 1998 372 TRAM, LD 6.20% 50 Stage 1-2

Toth [4] 1999 50 TRAM (58%), implant (42%) 0.00% 57 Stage 0-3

Rivadeneira [36] 2000 71 TRAM (48%), expander (52%) 5.60% 49 Stage 0-3

Medina-Franco [37] 2002 176 TRAM (92%), LD (2%), 4.50% 73 Stage 1-3
implant (6%)

Carlson [38] 2003 539 Not stated 5.50% 65 Stage 0-4

Langstein [39] 2003 1694  TRAM (70%), LD (9%), 2.30% 80.8 Stage 1-2
implant (21%)

Spiegel and Butler [40] 2003 221 TRAM (62%), LD (4%), 4.50% 118 Stage 0-2
implant (34%)

Foster [41] 2005 252 TRAM 0.30% 48 Stage 1-4

Howard [42] 2006 419 TRAM 3.80% 59 Stage 0-3

Meretoja [43] 2007 207 TRAM (73%), LD (24%), 5.1% 70 Stage 0-3
implant (3%)

Omranipour [44] 2008 95 TRAM (4.2%), LD (66.3%), 1.10% 69 Stage 0-2
implant (29.4%)

Ueda [45] 2008 74 TRAM (7%), LD (59%), DIEP 5.00% 50 Stage 0-3
(32%) implant (2%)

Benediktsson [5] 2008 216 Implant 24.10% 156 Stage 0-3

Petit [46] 2008 518 TRAM (5%), LD (1%), 5.00% 70 Stage 1-3
implant/expander (94%)

Gerber [6] 2009 108 TRAM (37%), LD (63%) 11.10% 101 Stage 0-3

Wirth [47] 2009 52 TRAM/DIEP (44%) LD (54%) 1.10% 49 Stage 0-3
implant (2%)

Min [48] 2010 120 LD 3.30% 39 Stage 0-3

Reefy [30] 2010 137 LD (63%) implant (37%) 0% 36 Stage 0-3

Lim [49] 2010 87 TRAM (85%) LD (2%) implant 4.60% 63 Stage 2-3

(13%)

2 Excluding case reports and case series of <10 patients. Also excludes prior publications from a group of authors on the same patient

Eopulation
Mean or median.

IBR: immediate breast reconstruction. DCIS: ductal carcinoma in-situ

19




Table 2. Characteristics of patients undergoing mastectomy and IBR (N=255)

Mean age(Range)

Disease type

Nodal Status®

Hormone receptor status®

Stage®

Chemotherapy*®

Adjuvant radiotherapy ©

48.9 years (29 -75)

Invasive

Non invasive

None (prophylactic
procedure)

Positive
Negative

ER/PR positive
Her2heu positive
insitu

I

Il

Il
\Y,

Neoadjuvant
Adjuvant
None

Yes
No

n (%)

205 (80)
45 (18)
5(2)

105 (42)
145 (58)

201 (80)
53 (21)

45 (18)
76 (31)
83 (33)
43 (17)
3 (1)

35 (14)
114 (46)
101 (40)

102 (41)
148 (59)

¢ Of 250 patients with histologically confirmed breast cancer
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Table 3. Post-operative morbidity related to reconstruction (N=255)

n (%)
Flap loss 0(0)
Infection
Breast wound 28 (11.0)
Back wound 2 (0.8)

Capsule formation requiring capsulectomy and prosthesis replacement 28 (11.0)
10 of these patients had radiotherapy after reconstruction

Fat necrosis 36 (14.1)
Chronic pain 5(2.0)
Haematoma evacuation at LD flap harvest site 2 (0.8)
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Table 4. Quality of life assessment:

Comparison between IBR and BCS patients

N

Mean age
(Range)

Mean Follow-up

Stage of disease, n (%)
In-situ

Stage |

Stage |l

Stage Il

Stage IV

Adjuvant chemotherapy, n (%)

EORTC-B23, mean = SD
Functional score
Symptom score

Global health score

FACT-B, mean + SD

Overall FACT-B scoré

General heath (FACT-G score)
Breast specific score (TOI sc6ye

IBR group

179

49 years
(27-74)

36 months

30 (17%)
43 (24%)
65 (36%)
39 (22%)
2 (1%)

86 (48%)
78.1+13.4

13.8+12.0
76.3%£18.5

112.7+20.1

87.6+£15.3
71.2+13.2

BCS group

160

50 years
(30-74)

35 months

24 (15%)
45 (28%)
72 (45%)
18 (11%)
1 (1%)

85 (53%)
81.2+12.6

14.1+11.4
77.1+19.9

113.3+19.4

97.8+99.2
70.8+13.5

p value

0.379

0.733

0.341

0.350

0.083
0.852
0.797

0.801
0.346
0.814

4 Breast cancer specific measurement
€ TOI: Trial outcome index is the sum of the scores from the 23 items in the FACT B

guestionnaire that make up the physical and functional well-being and the breast cancer

specific subscales.
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Table 5. Quality of life outcome§of IBR patients who had radiotherapy after
reconstruction, compared to those who did not receive radiotherapy

Radiotherapy No radiotherapy p-value
N 75 104
EORTC-B23 (0-100)
Functional score (0-100) 77.4+13.0 78.6 +13.8 0.635
Symptom score (0-100) 14.9+13.0 13.0+£11.2 0.419
Global health score (0-100) 72.7+20.1 78.3x17.1 0.112
FACT-B (0-144)
Overall quality of life 111.0+19.5 1151 +19.3 0.258

"mean scores + SD
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