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Abstract. Background/Aim: For women who have undergone
a mastectomy, breast reconstruction provides psychological as
well as aesthetic benefits. Thus, many patients ask for an
immediate breast reconstruction (IBR). The present study
focuses on risk factors assiociated with complications after
IBR. Patients and Methods: A national prospective study
(2007-2009) was conducted on 404 patients who underwent an
unilateral IBR: 205 implants alone (IA) including 46 tissue
expanders, 91 latissimus dorsi musculocutaneous flaps with
implant (LDI), 78 autologous latissimus dorsi musculo-
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cutaneous flaps (LD), and 30 autologous transverse rectus
abdominis  musculocutaneous flaps (TRAM). Outcomes
concerned major and minor complications, as well as early
and late complications. Results: Related risks of complications
were different according to the IBR technique. Major
complications rate remained moderate and concerned 15% of
patients. Obesity and diabetes significantly increased the
incidence of major complications. Conclusion: To reduce
complication rate, the risk factors associated with each type of
IBR should be taken into account.

With the development of breast screening programs,
oncoplastic surgery and associated conservative treatment,
the rate of mastectomy has stabilized at around 30% of
breast cancer surgery during the last decade (1). Nowadays,
immediate breast reconstruction (IBR) after mastectomy
appears as an acceptable choice for patients. Thus, patients
ask for an IBR to reduce the psychological and aesthetic
impact of the surgery (2).

Therefore, IBR after mastectomy is increasingly proposed
at the time of breast cancer treatment (3-6). A large variety
of complication rates after IBR have been described in the
literature (7-14). These variations could be in part explained
by the various definitions of the complications considered
and by the type of complication. However, authors mainly
agree about the definition of major complications - defined
as complications that require re-hospitalization and/or re-
intervention. Literature is also heterogeneous on several
criteria such as the IBR procedures taken into account, the
prospective or retrospective collection of data, sample sizes,
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and indications for IBR. In a prospective analysis of 404
women treated by mastectomy plus unilateral IBR, the
present article focuses on surgical complications risk factors.

Patients and Methods

Patients. Between July 2007 and August 2009, 404 were treated by
mastectomy plus unilateral IBR and were prospectively included in
STIC-RMI trial (15). STIC-RMI study was an observational, non-
randomized, prospective trial, conducted in 22 French public and
private hospitals and approved by the local ethic committee (n°ID-
RCB 2007-A00633-50).

Inclusion criteria corresponded to standard indications for
mastectomy. Patients with inflammatory breast cancers, bilateral
cancers, metastatic cancers, another concurrent cancer and risk-
reducing prophylactic mastectomies were excluded.

Methods. Complications were recorded prospectively for each patient
over a one-year follow-up period and were classified into two
groups: early complications and late complications. Early
complications were described as complications that occurred during
hospitalization and 8 weeks after leaving the hospital. Late (or
delayed) complications corresponded to complications that occurred
between 3 and 6 months and then at 12 months after surgery.
Complications reporting concerned the intervention sites
(breast/axilla operated on and flap donor site) and included:
hematoma, seroma/lymphocele, wound infection, wound dehiscence,
skin-edge necrosis, flap necrosis, implant excision, re-hospitalization
for surgical re-intervention or medical complication, pain and
functional sequelae. Using a visual analogic scale, pain was assessed
on the third-day post-surgery, on the day of departure and during the
follow-up consultations (8 weeks, 3-6 months and 12 months).

We also distinguished minor and major complications. As
suggested in literature, major complications were defined as
complications causing a re-hospitalization or a re-operation during
hospitalization.

Statistical analysis. Statistical analyses were mostly descriptive.
Relationships between pairs of variables (complications by IBR
type, risk factors) were tested. Chi? tests were used for categorical
data (or Fisher’s exact test if class sizes were too small), and
Student #-test or one-way ANOVA were performed when one of the
two variables was numerical (or non-parametric tests — Mann-
Whitney U-test or Kruskal-Wallis H tests if distributions were not
Gaussian or homoscedastic). Logistic regression was used for
multivariate analysis of risk factors associated with major
complications. Tests were two-sided and standard p-values <0.05
were considered significant. SEM statistical software was used to
perform statistical calculations and to manage data (16).

Results

Patients’ characteristics. Patients and tumors characteristics
are described in Table I. Mean patient age was 53.9+9.5
years [28-83]. 28% of patients were overweight and 18%
were smokers. Approximately, 35% of patients presented
with non-palpable tumors (TO) and 86% with clinical
negative axilla. IBR indications following mastectomy
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included diffuse carcinoma in-situ in 44% (n=176), invasive
carcinoma not accessible to conservative surgery in 33%
(n=132), ipsilateral recurrence after conservative treatment
in 23% (n=94) and phyllodes tumors in 0.5% (n=2).

Treatments and techniques. Immediate breast reconstruction
was performed in 404 patients. Implant alone (IA) were
performed in 205 patients (51%) (46 with tissue expander),
latissimus dorsi musculocutaneous flaps with implant (LDI)
in 91 patients (23%), autologous latissimus dorsi
musculocutaneous flaps (LD) in 78 patients (19%), and
autologous transverse rectus abdominis musculocutaneous
(TRAM) flaps or deep inferior epigastric perforators (DIEP)
flaps in 30 patients (7%). A skin-sparing mastectomy was
performed in 184 patients (46%) whereas 15 (4%) underwent
nipple sparing surgery (4%). Concurrent axillary surgery
consisted of a sentinel lymph node biopsy in 67 patients
(17%) and axillary lymph node dissection in 134 patients
(33%). Table II exhibits pre- and post-surgery treatments
performed according to IBR type.

Risk factors associated with complications. During the 1-year
follow-up period, major complication rate reached 18.6% and
concerned 60 patients, i.e. 15% of patients (patients re-
hospitalized/re-operated at least once), i.e. 75 re-admissions.
Most of these complications (10%) occurred within the first
two months after surgery compared to the remaining period;
major complications represented only 8% of reconstructions.
Our analysis focused on the following risk factors for
complications: patient’s age at surgery, personal history
(diabetes, smoking, and overweight/obesity), previous
relapse, adjuvant treatments, and the type of reconstruction.

Univariate analysis of risk factors associated with
complications. In the univariate analysis, we showed that
rates and types of complications differed according to the
surgical techniques performed for IBR (Table III). Each IBR
type induces specific complications. Thus, early
complications occurred in 28% of 1A, 65% of LD, 67% of
LD and 53% of TRAM. Implant removal was necessary in
5% of TA and 2% of LDI. Necrosis was total in 1 LD and
partial in 9 TRAM (27%). Late complications occurred,
respectively, at 6 and 12 months in 25% and 18% for IA,
40% and 24% for LDI, 50% and 32% for LD, 50% and 37%
for TRAM. Major complications occurred in 15% of
patients: 18% in IA, 9% in LDI and LD, and 30% in TRAM.
Overall, 13 IBR failures occurred (3%).

Patients older than 55 years presented an increased risk of
early complications during the first 8 weeks (p=0.022),
especially for complications such as lymphocele/seroma (at
the breast: p=0.049, at the donor site: p=0.017).

During hospitalization, overweight [body mass index
(BMI) =25 kg/m? and <30 kg/m?]/obese (BMI =30 kg/m?)
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Table 1. Patients and tumor characteristics.

Total Prosthesis+ Dorsi flap Dorsi flap+ TRAM
(N, %) expander (N, %) (N, %) prosthesis (N, %) (N, %)

N 404 205 78 91 30
Age

<50 years 172 (43%) 90 (44%) 31 (40%) 40 (44%) 11 (37%)

[50-70] 220 (54%) 107 (52%) 46 (59%) 49 (54%) 18 (60%)

=70 11 (3%) 8 (4%) 1 (1%) 1 (1%) 1 (3%)
BMI

<25 kg/m? 282 (70%) 158 (77%) 55 (71%) 56 (62%) 13 (43%)

[25-30] 92 (23%) 35 (17%) 16 (21%) 28 (31%) 13 (43%)

=30 25 (6%) 9 (4%) 7 (9%) 5 (5%) 4 (13%)
Menopause

No 201 (50%) 103 (50%) 39 (50%) 46 (51%) 13 (43%)

Yes 187 (46%) 91 (44%) 35 (45%) 44 (48%) 17 (57%)
Smoking

No 330 (82%) 162 (79%) 68 (87%) 71 (78%) 29 (97%)

Yes 72 (18%) 42 (20%) 10 (13%) 19 (21%) 1 3%)
Diabetes

No 390 (97%) 197 (96%) 76 (97%) 89 (98%) 28 (93%)

Yes 10 2%) 6 (3%) 2 (3%) 1 (1%) 1 3%)
Previous surgery

Thoracic 24 (6%) 11 (5%) 2 (3%) 8 (9%) 3 (10%)

Abdominal 214 (53%) 106 (52%) 44 (56%) 50 (55%) 14 (47%)
Clinical size

TO 140 (35%) 66 (32%) 42 (54%) 26 (29%) 6 (20%)

T1 72 (18%) 30 (15%) 11 (14%) 23 (25%) 8 (27%)

T2 54 (13%) 24 (12%) 11 (14%) 13 (14%) 6 (20%)

T3 10 (2%) 4 (2%) 0 (0%) 4 (4%) 2 (7%)

T4 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Tis 116 (29%) 75 (37%) 12 (15%) 22 (24%) 7 (23%)

TX 4 (1%) 1 (0%) 1 (1%) 1 (1%) 1 (3%)
Clinical N

NO 348 (86%) 177 (86%) 69 (88%) 74 (81%) 28 (93%)

N1 19 (5%) 5 (2%) 5 (6%) 8 (9%) 1 (3%)

N2 1 (0%) 0 (0%) 0 (0%) 1 (1%) 0 (0%)

Nx 28 (7%) 18 (9%) 3 (4%) 6 (7%) 1 (3%)
Histology

Invasive or mixed 194 (48%) 82 (40%) 40 (51%) 52 (57%) 20 (67%)

In-situ 205 (51%) 120 (59%) 37 (47%) 39 (43%) 9 (30%)

Other 5 (1%) 3 (1%) 1 (1%) 0 (0%) 1 (3%)
Relapse

No 310 (77%) 171 (83%) 61 (78%) 62 (68%) 16 (53%)

Yes 94 (23%) 34 (17%) 17 (22%) 29 (32%) 14 (47%)
Indication of mastectomy

Diffuse in situ 203 (50%) 118 (58%) 37 (47%) 43 (47%) 5 (17%)

Invasive not operable 53 (13%) 28 (14%) 8 (10%) 12 (13%) 5 (17%)

Multifocal 76 (19%) 35 (17%) 16 (21%) 20 (22%) 5 (17%)

Non in sano conserv. 129 (32%) 67 (33%) 32 (41%) 23 (25%) 7 (23%)

Ipsilateral relapse 94 (23%) 34 (17%) 17 (22%) 29 (32%) 14 (47%)

Phyllodes tumor 2 (0%) 2 (1%) 0 (0%) 0 (0%) 0 (0%)

women had a higher rate of complications, notably in the
breast (p=0.001) and locally, including axilla (p=0.05). This
finding was also observed during the first 8 weeks
[p=0.00007, overweight: RR=1.4 (1.1-1.7), obese: RR=1.6
(1.1-2.3)], particularly considering wound dehiscence

[p=0.019, RR=2.7 (1.2-6.0)] and local pain [p=0.006,
overweight: RR=2.3 (1.0-5.4), obese: RR=3.9 (1.3-12.0)].
Surgical site infections were more frequent in obese patients
[p=0.0012, RR=9.0 (2.8-28.5)], but not significantly for
overweight patients. At 3-6 months and 1 year, obesity

939



in vivo 35: 937-945 (2021)

Table I1. Pre- and post-surgical treatments [percentages correspond to the proportion of treatments realized per immediate breast reconstruction
(IBR) procedure]. Note: Several prior treatments may have been administered to a single patient.

Total Prosthesis+ Dorsi flap Dorsi flap+ TRAM
(N, %) expander (N, %) (N, %) prosthesis (N, %) (N, %)
Prior treatments
Conservative surgery 249 (62%) 117 (57%) 50 (64%) 60 (66%) 22 (73%)
Chemotherapy 82 (20%) 28 (14%) 13 (17%) 29 (32%) 12 (40%)
Target treatment 15 (4%) 4 (2%) 3 (4%) 5 (5%) 3 (10%)
Hormonotherapy 44 (11%) 15 (7%) 5 (6%) 19 21%) 5 (17%)
Radiotherapy 104 (26%) 30 (15%) 17 (22%) 41 (45%) 16 (53%)
Post-mastectomy treatments
None 205 (51%) 114 (56%) 43 (55%) 38 (42%) 10 (33%)
Chemotherapy 61 (15%) 28 (14%) 11 (14%) 12 (13%) 10 (33%)
Targeted treatment 27 (7%) 14 (7%) 5 (6%) 5 (5%) 3 (10%)
Hormonotherapy 160 (40%) 71 (35%) 28 (36%) 47 (52%) 14 (47%)
Radiotherapy 42 (10%) 20 (10%) 11 (14%) 6 (7%) 5 (17%)

Table III. Synthesis of complications according to the immediate breast reconstruction (IBR) technique. Early complications occurred during
hospitalization and 8 weeks after leaving the hospital. Complications occurring between 3 and 6 months, and then, at 12 months after surgery were
defined as late complications. Major complications were defined as complications causing a re-hospitalization, or a re-operation during

hospitalization.

Single implant

Dorsi flap+implant

Autologous dorsi Flap TRAM and DIEP

N=205 N=91 N=78 N=30
Hospitalization stay (days) 7122 8.8+2.8 8.5+4.6 9.6£2.9
Early complications
During hospitalization 7% 16% 17% 30%
During the first 8 weeks 28% 65% 67% 53%
Collections Collections Collections Partial
Infections Dorsal (46%) Dorsal (44%) necrosis
10 implants 2 implants 1 total necrosis (27%)
removal (5%) removal (2%) of the flap
Late complications
3 to 6 months 25% 40% 50% 50%
6 to12 months 18% 24% 32% 37%
Pain (20%) Pain Pain Pain
Shoulder limitation (13%) Shoulder and Shoulder and Thorax and
1 implant change back back abdomen
1 removal then dorsi-flap
reconstruct
Major complications 18% 9% 9% 30%

appeared to be related to lymphedema occurrence [3-6
months: p=0.001, RR=11.4 (3.2-39.7); 1 year: p=0.005,
RR=12.4 (2.7-56.2)]. Overall, surgical revisions and re-
admissions for medical complications were more frequent
when BMI was >25 (p=0.01). In the obese women group, the
revision risk was multiplied by 2.6 (1.5-4.3) (p=0.00042), and
the risk for re-hospitalization by 4.3 (1.7-11.2) (p=0.012).
Moreover, pain sequelae frequency was higher in smokers
(p=0.029 at 3-6 months, and p=0.015 at 12 months), and
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appeared mainly at the breast and thorax. No association was
evidenced between smoking and the flap or between skin
edges necrosis and healing difficulties.

During the 12-months follow-up, the frequency of re-
interventions and/or readmission for medical or surgical
complications was higher in diabetic than in non-diabetic
patients (50% vs. 14%, p=0.006). However, the infection risk
was not increased by diabetes. During the first 8 weeks,
wound dehiscence tended to be higher in diabetics (40% vs.
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Parameters Encoding 0. 1F orest plot of Odds-Ratios ¢ | Odds-Ratios [95%-CI]

IBR Type 1 = DF + implant ._|_. 169 [1.19-2.41]
(ref. auto. dorsiflap) | 2 = implant B 286 [1.41-583)

3=TRAM : 1 485 [1.67 - 14.08]
Body mass index 1=1[25-30[ .—|—. 1.66 [1.03-2.65)
2=[30and +] g I 274 [1.07-7.02)

Diabetes 1=Yes i 4.60 [1.09-19.51)
Tobacco 1=Yes -—l—c 1.87 [0.90 - 3.89]
Conserving surgery 1=VYes -|—- 057 [0.27 - 1.18]
Adjuvant radioth. 1=Yes — 1.99 [0.74 - 5.36]
Relapse 1=Yes 1.71 [0.55 - 5.28)
Adjuvant chemoth. 1=Yes »—P—« 0.80 [0.34 - 1.86]
Previous radioth. 1=Yes .—|-—. 0.81 [0.27 - 2.45)
Previous chemoth. 1=Yes -—l-—c 0.81 [0.22-3.03)
Lymphadenectomy 1=Yes -—I—- 1.14 [0.49 - 261]
Age 1=[55 and +] .—g—. 1.09 059 - 2.01]

Figure 1. Results of the logistic regression testing the presence/absence of major complications occurring until 1 year of follow-up [DF+implant=
dorsi flap+implant, transverse rectus abdominis musculocutaneous (TRAM)=TRAM or deep inferior epigastric perforators (DIEP)].

7%, p=0.07). Interestingly, patients who underwent an IBR
after a post-conservative relapse exhibited a higher rate of
breast complications during hospitalization (14% vs. 7%,
p=0.05).

Axillary dissection increased lymphedema development
at 3-6 months (7% vs. 1%, p=0.025) and 12 months (6% vs.
1%, p=0.043) after intervention. Moreover, lymphedema
development was accompanied by painful sequelae in the
arm at 3-6 months (17% vs. 5%, p=0.004), in the shoulder
at 1 year (15% vs. 4%, p=0.008), and functional sequelae in
the same place at 1 year (25% vs. 7%, p=0.036). These
complications cannot be attributed to the IBR. However, the
assessment of exclusive sentinel lymph node biopsy did not
increase the frequency of complications, compared with the
population without axillary dissection.

During hospitalization, we also observed higher rates of local
breast complications (16% vs. 7%, p=0.01) and hematoma
(12% vs. 4%, p=0.01) in relapsing patients previously treated
by chemotherapy than in naive patients. Prior chemotherapy
was also associated with more frequent pain sequelae in the
arm at 3-6 months (16% vs. 6%, p=0.04). For patients treated
by preoperative (neo-adjuvant) chemotherapy, arm pain
sequelae occurred more frequently at 3-6 months (16% vs. 6%,
p=0.04) as well as functional sequelae at the shoulder (15% vs.
4%, p=0.032) after 12 months.

A higher frequency of lymphedema at 3-6 months after
surgery was associated with the administration of adjuvant
chemotherapy. This result was likely due to the greater

frequency of axillary dissection (31% vs. 14%, p=0.001)
when adjuvant chemotherapy is indicated.

Finally, complications were not affected by previous
radiotherapy. These results seem to contradict the increase of
local complications among patients with recurrent disease,
who were already treated by radiotherapy in 75% of cases.
Postoperative radiotherapy was related to a higher incidence
of lymphedema at 3-6 months (8% vs. 2%, p=0.044). But
this relation disappeared at 12 months. No significant
association was observed between postoperative radiotherapy
and necrosis (flap or skin edges) or delayed healing.

Multivariate analysis of risk factors associated with major
complications. In multivariate analysis, only some factors
affected independently the risk associated with major
complications. We used a statistical model including only
significant covariates (Figure 1). The reconstruction
procedure (p=0.0037) remains an important factor. Thus, IBR
with TRAM corresponded to the highest risk, followed by 1A
and LDI. Interestingly, autologous LD were associated with
the lowest risk. We also demonstrated that a prior attempt to
achieve a conservative treatment reduced the risk of major
complications (p=0.018). Unsurprisingly, overweight and
obesity (p=0.023), just like diabetes (p=0.04), increased the
risk associated with major complications. Smoking or
adjuvant radiotherapy tended to increase risks but not
significantly. Neither prior radiotherapy nor prior or adjuvant
chemotherapy affected the risk for major complications.
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Discussion

Complication rates after IBR vary among studies in the
literature. This prospective study of 404 IBR is one of the
largest studies conducted on unilateral reconstructions. Our
18.6% major complications rate is one of the lowest reported
in the literature (between 12% and 37%) (14, 17, 18). Risk
factors for complications have often been analyzed in the
literature, but most often within retrospective series and with
contradictory conclusions. In our prospective sample, which
analyzes the risk for re-intervention/re-hospitalization in a
multivariate way, only the following parameters appeared
significant: the type of IBR, obesity and diabetes, and a prior
attempt at conservative surgery. The latter may suggest that
if conservative surgery is mandatory, patients’ clinical
characteristics are more favorable.

The impact of IBR procedure type on major complications
has never been studied prospectively. In retrospective setting,
Berry et al. (8) and Pinsolle et al. (7) observed no difference.
In our study, the type of reconstruction predicted major
complications, as well as early complications. These latter
(during hospitalization or during the eight following weeks)
are rarer with implants alone when compared with more
complex reconstruction such as dorsi flap or TRAM.
Monrigal et al. (9) have also found a higher risk for early
complications, especially for TRAM. A retrospective analysis
of a 12,129-patients database made-up from 2005 to 2011
has shown that flap IBR was associated with a higher risk of
early complications than was single prosthesis IBR (adjusted
OR=1.41) (19).

Post-surgical infections (with or without collections)
represent the major complication risk after a single-implant
IBR: it induced prosthesis removal, and thus, reconstruction
failure (5%). The use of expanders seemed to increase this
risk since it was multiplied by seven in our study.

Moreover, infection rates vary largely according to IBR
procedures. Indeed, Alderman et al. (14) have described a 35%
maximal rate for implants or expanders alone versus 13.4% for
TRAM. As Pinsolle et al. (7) have shown, implant
reconstruction also induces a significantly higher infection rate.

The high percentage of post-surgical complications found
with dorsi flaps is due to the collections of seroma,
particularly in the dorsal region. Some surgeons try in
particular to prevent seroma by quilting sutures using the
Chippendale technique (20).

The postoperative risk of TRAM/DIEP concerns the
necrosis of the flap and/or the skin edges (26% in our series).
It can be limited by the high technical skill of surgeon and
respect of contra-indications (obesity and smoking).

Delayed complications mainly gather shoulder, arm, and
donor sites pain sequelae, which can induce movement
limitations. The occurrence of these phenomena is shared
with axillary lymphadenectomy. They are more frequent after
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flap IBR (40% to 50%) than after implant IBR (25%), and
they tend to get better with time (25% to 35% with flap, and
20% with implants).

Several authors have described obesity as a risk factor
associated with complications after breast reconstruction (7-9,
13, 17, 19, 21-27). However, the BMI cut-offs used to define
overweight and obesity are rather disparate. Using a
multivariate analysis, overweight (25<BMI<30 kg/mz) and
obesity (BMI=30 kg/m?) were associated with more frequent
re-hospitalizations (x2.6 by overweight and x4.3 by obesity)
and early complications (x1.4 and x1.6 resp.). The increased
risk of major complications in relation to BMI has been
evidenced in four other studies. In obese patients, McCarthy et
al. (26) have found a twice higher risk for global complications
after single prosthesis/expander IBR, and a 7 times-higher risk
for reconstruction failure. Ducic et al. (21) observed a flap
complication rates of 2.6 times-higher in obese patients after a
TRAM reconstruction. We noted a higher frequency of wound
dehiscence, lymphedema and implant removal in overweight
or obese patients. Higher rate of infection (x9) was also found
in obese patients. Similarly, Pinsolle ef al. (7) reported an
infection risk multiplied by 8 for overweight or obese patients.
In obese and overweight patients, IBR should be considered
with much caution, and even more so when obesity coexists
with other identified risk factors. In this line, Berry et al. (8)
have proposed a flowchart for obese patients to pre-operatively
evaluate the risk for complications.

In the present study, diabetics presented a 4.6 times-higher
risk for major complications than other patients. On the
opposite, several authors reported that diabetes did not
increase this risk (8, 24-26, 28). Only Berry et al. (8)
reported an overall complication rate multiplied by 3 when
diabetic patients are reconstructed using an expander.
Infection of surgical site, caused by mammary intervention,
was frequently associated with diabetes (22, 23), but we
could not confirm this conclusion in our series (p=0.45).
These discrepancies are presumably related to the limited
number of diabetic patients in the cited articles (4% of IA,
i.e. 10 patients in our population, from 1% to 4.4% in the
literature) (8, 24-26). The only series containing an important
proportion of diabetics (15%) is reported by Angarita et al.
(23). Cohen et al. demonstrated that diabetic patients with
IBR may delay adjuvant chemotherapy initiation (29).

Our adjusted (multivariate) analysis did not evidence an
increase of complications related to radiotherapy, especially
if it had been carried out previously. A posterior radiotherapy
seemed to double the risk, but the difference was not
statistically significant. In other studies, the risk for
complication with radiotherapy prescribed after IBR varies
a lot (8, 14, 17, 30-32). Krueger et al. reported a higher
complication rate in patients treated by prosthesis/expander
IBR plus radiotherapy than in patients who didn’t undergo
radiotherapy (68% vs. 31%; p=0.006) (32). Berry et al. (8)
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found an increased risk for major complications [OR=5.2
(2.4-11.2)] with adjuvant radiotherapy, but also with prior
radiotherapy [OR=2.7 (1.5-4.9)]. However, women who had
reconstruction using a flap underwent fewer complications
than those having reconstruction by prosthesis/expander, if
radiotherapy has been received prior to IBR (p=0.005;
OR=0.22), as well as post-IBR (p=0.05; OR=0.35). These
authors suggested that breast reconstruction using a
musculocutaneous flap could be the best strategy for patients
previously treated by radiotherapy.

In our series, chemotherapies prior to and/or post
mastectomy+IBR  were associated with local breast
complications: hematoma, pain, arm or shoulder functional
sequelae and lymphedema. But using adjusted analysis, these
associations were not still observed because chemotherapy
was often associated with lymphadenectomy. In a large series
of patients who received neo-adjuvant or adjuvant
chemotherapy, McCarthy et al. (26) noted no significant
difference for local complications. Recently, a meta-analysis
confirmed chemotherapy did not increase the complication
risk after IBR (33). Monrigal et al. (9) studied a retrospective
series of 210 mastectomies+IBR carried out after neo-adjuvant
chemotherapy plus radiotherapy: morbidity was not increased
by pre-surgical treatments. Thus, for invasive breast cancers
treated with a conservative surgery, they recommend such a
therapeutic sequence if there is an indication for chemotherapy
and radiotherapy, and if patients are eligible for an IBR after
the mastectomy to reduce onset-delays of adjuvant treatments.

We showed that smoking was not associated with a higher
risk for major complications. Only two studies have reported
an IBR-failure rate that was significantly superior among
smokers (26, 34). Considering all types of complications,
smoking has been described as a major risk factor in many
studies (7, 12,17, 19, 21, 24, 26, 31, 34-36). In a large series
of 718 TRAM reconstructions, Chang et al. (35) have found
smokers had a significantly increased risk for skin-edge
necrosis of mastectomy compared with non-smokers (19%
vs. 9%, p=0.005). They demonstrated that smoking confered
an increased risk for musculocutaneous flap necrosis (4.4%
vs. 0.8%; p=0.025) and hernia (6.7% vs. 2.1%, p=0.016).
Vega et al. (24) and Albino et al. (12) also observed this
increase of necrosis risk. The frequency of infections was
also augmented in several studies (21, 24, 34).

In line with the literature, no association between age at
diagnosis and risk for major complications could be evidenced
in our study. Very few studies have reported that age favors
complications (17, 26, 37). However, early complications
appeared to be more frequent among older patients (=55 years)
in particular regarding lymphoceles/seroma. Pinsolle et al. (7)
and Xue et al. (7, 22) observed a higher rate of hematoma
after 50 years and a higher rate of infections, respectively.
Surprisingly, a study has demonstrated a better outcome in
patients over 70 years old after IBR (38).

Conclusion

IBR is a technical challenge with oncologic and esthetic
issues for surgeons since morphology, patients’ wishes,
therapeutic sequence and risk factors for complications differ
from one patient to another. The rate of major complications
(re-intervention/re-hospitalization) remains moderate and
concerns 15% of patients. With flap-reconstruction, the
incidence of major complications was significantly increased
by obesity and diabetes. The consideration of these two latter
risk factors, before the surgeon decides to perform an IBR,
could probably reduce the post-surgical complication rate.
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