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Abstract

Background. The number of women suitable for breast conserving treatment as well as immediate reconstruction after breast
cancer has been increasing, and studies of complications hereafter are needed. Material and methods. The cohort was iden-
tified in the prospective database of the Danish Registry for Plastic Surgery of the Breast during the period 1999 to 2006;
167 women with 189 immediate breast reconstructions (40 one-stage and 149 two-stage procedures) after breast cancer
without a history of radiation therapy. The women were followed for complications until November 2009. Cumulative
incidence risks were computed for infection, hematoma, seroma, severe capsular contracture (modified Baker III and IV),
extrusion of the implant, implant rupture, asymmetry/displacement of the implant, any complication, and reoperation. In
addition, we compared the postoperative course of immediate two-stage procedures with delayed two-stage procedures.
Results. The overall eight-year risk estimates for the immediate procedures were 76.4% for any complication, 5.3% for severe
capsular contracture, 29.5% for displacement/asymmetry of the implant and 40.6% for reoperation. Significantly higher
risk for reoperation was observed after immediate one-stage than after two-stage procedures. For immediate two-stage
procedures acute complications such as infection, seroma and hematoma were higher in the expansion period than after
the second planned surgery. Higher risks for acute complications were observed after immediate than after delayed two-stage
procedures. Conclusion. Immediate breast implant reconstruction was found to have substantial risks of complications in
non-radiated women, which should be considered in the guidance of breast cancer patients before choosing reconstructive
procedure.

In Denmark and many other Western countries,
immediate breast reconstruction with implants or
autologous tissue is becoming more widely used
among women undergoing prophylactic mastec-
tomy or among women with in situ or early stage
breast cancer [1]. In women with breast cancer, it
is important to obtain detailed information about
the postoperative clinical course and potential com-
plications associated with immediate reconstruc-
tion. Recent studies have not reported a higher

incidence of recurrent breast cancer after immedi-
ate or delayed breast reconstruction [2,3]. More-
over, women undergoing immediate breast
reconstruction have not been found to have delay
in adjuvant treatment when compared with women
with no reconstruction [4,5].

In Denmark, a nation-wide breast cancer screen-
ing program [6] has led to an increase in the number
of women suitable for breast conserving treatment
as well as immediate reconstruction, since tumours
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are being diagnosed at an earlier stage. Using data
from the Danish Registry for Plastic Surgery of the
Breast, we examined the occurrence of local compli-
cations among 167 Danish women without a history
of radiation therapy who underwent immediate
breast implant reconstruction after mastectomy
because of breast cancer between 1999 and 2006.
The outcomes were described for both one- and
two-stage immediate reconstruction procedures
during a follow-up period up to 10.1 years. In addi-
tion, we compared the postoperative course of
immediate two-stage procedures with similar delayed
procedures [7].

Material and methods
Sources of data and study population

Details of the structure and unique resources of the
Danish Registry for Plastic Surgery of the Breast
have been described previously [8,9]. Briefly, the
Registry, established in May 1999, prospectively col-
lects pre-, peri-, and postoperative data for women
undergoing cosmetic or reconstructive breast sur-
gery at public hospitals or private clinics of plastic
surgery throughout Denmark. After giving written
informed consent, women participating in the regis-
tration complete a self-administered questionnaire
on medical and reproductive history and lifestyle
factors. At surgery, the surgeons register date, indi-
cation and type of operation, surgical technique, and
implant characteristics. At each follow-up visit, the
surgeon registers surgical and clinical outcomes,
including details on any complication and need for
treatment. All data are registered at the patient level
by use of the personal identification number, a
unique 10-digit number assigned at birth to all Dan-
ish citizens encoding information on date of birth
and sex. Clinical adverse outcomes recorded in the
Registry are infection (both superficial and peripros-
thetic), wound rupture, hematoma, seroma, skin
wrinkling, implant folding, displacement and asym-
metry, capsular contracture (modified Baker grade
II, III, or IV [10]), sensitivity changes, diagnosed
implant rupture, extrusion of the implant and per-
sistent pain in the breast. Reoperations are defined
as operations not included in the planned recon-
structive procedure, where the implant capsule space
is accessed.

A total of 1418 breast implant reconstruction
procedures were registered in the Danish Registry
for Plastic Surgery of the Breast during the period
May 1999 through December 2006 (Figure 1).
All public hospital departments performing breast
reconstruction (n = 9) during the inclusion period
contributed to the registration. Registered information

on clinical outcomes following breast reconstruction
was supplemented by a thorough medical record
review for all but five procedures of the total recon-
struction cohort (Figure 1). From the medical
records information on any missed events of post-
operative complications and reoperations was col-
lected. Further, from the medical records, we
retrieved additional information on the method of
reconstructive procedure (immediate or delayed)
and indication (breast cancer or prophylactic mas-
tectomy). One- and two-stage procedures were
defined according to the primary implantation; per-
manent implant or temporary expander. Only
women who received temporary expanders were
included in the two-stage group.

In Denmark, the standard procedure in immedi-
ate breast implant reconstruction is primarily cre-
ation of a full submuscular pocket (below pectoralis
major, serratus anterior and upper part of rectus
abdominis). However, in some patients this is not
feasible and a smaller part of the implant will be
subcutaneous. During the study period there was no
use of non-autologous material such as dermal
matrix. A reconstructive procedure usually involves
regularly follow-up visits within the first one to
two years including reconstruction of the papilla and
subsequent tattoo of the mammilla-area.

For the present study, we identified 528 immedi-
ate breast implant reconstruction procedures regis-
tered during the inclusion period, 1999-2006 (Figure
1). We excluded 277 procedures following prophy-
lactic mastectomy and 62 procedures with a history
of radiation therapy, leaving 189 immediate breast
reconstructive procedures with breast cancer in 167
women in the study; 40 one-stage and 149 two-stage
procedures. In a previous study, we identified 353
delayed two-stage breast reconstructions in 331
women with breast cancer without radiation therapy
[7] (Figure 1).

Information on vital status by November 2009
was obtained from the Central Person Register for
all women.

Statistical analyses

Descriptive statistics were computed to describe
the implant characteristics for all immediate breast
reconstruction procedures.

First, we performed analyses of clinical outcome
for all the immediate procedures. In these analyses,
the follow-up period started on the date of primary
breast implantation and ended on the date of
implant exchange due to complications, first event
of interest (for the individual outcomes), death,
or end of study (November 1, 2009), whichever
came first. For the two-stage procedures, any



1418 procedures

of breast reconstruction

A

Immediate breast implant reconstruction 1047

885 Delayed breast

reconstruction procedures

528 Immediate breast

reconstruction procedures

5 procedures was excluded due to

missing access to medical records

68 prophylactic

mastectomies

388 Delayed one-stage

procedures due to breast

cancer

A 4

251 Immediate procedures

due to breast cancer

277 prophylactic

mastectomies

A

429 Delayed two-stage
procedures due to breast

cancer

201 Immediate two-stage
procedures due to breast

cancer

50 Immediate one—stage
procedures due to breast

cancer

353 Delayed two-stage

procedures without

radiation therapy

149 Immediate two-stage

procedures without

radiation therapy

40 Immediate one-stage
procedures without

radiation therapy

Figure 1. Breast implant reconstructions registered in the Danish Registry for Plastic Surgery of the Breast in the period 1999-2006.

occurrence of complications could be either during
the expansion period or after the second surgery.
The exchange of the expander to a permanent
implant was part of the planned reconstructive pro-
cedure and therefore not included as a reoperation
in these analyses. Second, we performed analyses
for the immediate two-stage procedures divided
into the two periods of follow-up; first the expander
period, and then the period after the second sur-
gery, in which the expander was exchanged with a
permanent implant. In the analyses of the expander
period, the follow-up period started on the date of
the primary implantation and ended on the date of
exchange of the expander to a permanent implant,
the first event of interest (for the individual out-
comes), exchange or removal of the expander due
to complications, the end of the study (November
1, 2009) or death, whichever came first. In the anal-
yses after the second surgery, the follow-up period
started on the date for the second surgery and

ended on the date of exchange of the implant due
to complications, the first event of interest (for the
individual outcomes), the end of the study (Novem-
ber 1, 2009) or death, whichever came first.
Estimation of the cumulative incidence of selected
adverse outcomes; that is the risk of experiencing an
adverse outcome before a given point in time, was
performed taking into account the presence of com-
peting risk events [11,12]. The selected outcomes
were; any complication, infection (superficial and
periprosthetic combined), hematoma, seroma, severe
capsular contracture (modified Baker III and IV),
extrusion of the implant, rupture and displacement/
asymmetry of the implant, as well as for reoperation.
“Any complication” included all unintended postop-
erative adverse events ranging from minor events not
requiring treatment to surgery-requiring complica-
tions, however, the vast majority being comprised by
the above mentioned outcomes. For complications
(any or specific complications), reoperations and
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death were considered competing risks, for reopera-
tions, only death was considered a competing risk.
Cumulative incidence estimates with 95% confidence
intervals (CI) were calculated by the use of the SAS
macro Greenwood [13], and were computed for the
selected outcomes. Estimated cumulative incidence
curves for immediate one- and two-stage procedures
were compared using a test described by Pepe and
Mori [14]. This test was computed using the SAS-
macro described by Pintilie [15].

Finally, we computed cumulative incidence curves
for the selected outcomes among immediate and
delayed two-stage procedures, exploring differences
in the risk of the outcomes between these two types
of breast implant reconstruction. A similar compari-
son for one-stage procedures, immediate and delayed,
was not performed due to small numbers.

All statistical analyses were performed on implant
level with the use of SAS version 9.1 (SAS Institute,
Inc.; Cary, NC).

Results
Descriptive data

For the immediate procedures overall, the mean
age of the women at breast reconstruction was 47.7
years (range, 24 to 75 years) and the total average
follow-up time after the operation was 3.9 years
(range, 0 to 10.1 years). For the immediate two-
stage procedures the average time between insertion
of an expander and replacement with a permanent
implant was 7.6 months (range, 3.0 to 18.2 months)
(data not shown). All immediate breast reconstruc-
tions were performed with submuscularly placed,
textured implants and at expander implantation all
were performed with the use of drainage and 93%
with systemic antibiotics (data not shown). Among
the two-stage procedures, second surgery was per-
formed in 125 of 149 breasts prior to censoring or
end of study; of the remaining 24 expanders, 12
were removed, three were exchanged by new expand-
ers, four were reoperated and left in situ and five
were not exchanged (two due to death) (data not
shown). The vast majority of implants were categor-
ised as very cohesive (4th generation) (Table I).

Chlinical outcomes

Of 189 immediate procedures, 144 procedures (76%)
were followed by a complication and 74 (39%) were
followed by a reoperation during the follow-up period
(Tables II and III). Overall, 10 women (6%) with 12
procedures died, two of whom died before experiencing
any complication or reoperation.

The overall risk for any complication after imme-
diate breast reconstruction was 52.4% within the

Table I. Characteristics of permanent implants; primary
implantation for the one-stage and exchange operation for the
two-stage procedures (Implant level).

One-stage procedures (n = 40)

Double lumen Saline, Cohesive
expandable® expandable’  silicone
McGhan (n = 12) 8 (67%) 4 (33%)
Mentor (n = 17) 8 (47%) 6 35%) 3 (18%)

Eurosilicone (n = 10) 10 (100%)

Missing (n = 1)

Two-stage procedures, permanent
implant (n = 125)

Cohesive, Cohesive,  Cohesive,

type I4 type IT* type IIT#

McGhan (n = 37) 1 (3%) 36 (97%)

Mentor (n = 81) 4 (5%) 1 (1%) 76 (94%)
Eurosilicone (n = 1) 1 (100%)

Missing (n = 6)

&Saline in inner chamber, silicone in outer.

§Saline implants used as expandable implants were of the type
Siltex Contour Profile Spectrum.

£Cohesive, type I corresponds to McGhan style 110 Responsive
Gel, Mentor Silicone Gel Breast Implants Cohesive 1.
“Cohesive, type II corresponds to McGhan style 410 Soft Touch,
Mentor Silicone Gel Breast Implants Cohesive II and Eurosilicone
Cristalline Aptex Paragel E.S. 101N.

#Cohesive, type III corresponds to McGhan style 410 Cohesive
Gel and Mentor Silicone Gel Breast Implants Cohesive III.

first year increasing to 76.4% within eight years
(Table II). Immediate complications, i.e. infection,
hematoma and seroma, occurred primarily within
the first postoperative year, with risk estimates of
19.0%, 11.1% and 12.2%, respectively (Table II). Of
the infections 76% were treated with antibiotics and
no surgery, 21% were treated with explantation and
3% were registered with “other treatment”. We
observed higher risk for seroma after two-stage than
after one-stage procedures (p = 0.051), whereas the
risk for extrusion of the implant was higher after one-
stage than after two-stage procedures (p = 0.023)
(data not shown). No apparent differences were
observed between one- and two-stage procedures for
the remaining individual outcomes included in Table
II, but numbers were small due to the limited size of
the one-stage group (data not shown). Within eight
years, the overall risk for severe capsular contracture
was 5.3%, and that for asymmetry or displacement
of the implant was 29.5% (Table II).

Overall, the estimated risk for reoperation within
the first postoperative year was 23.3%, increasing
to 40.6% within eight years (Table IIT). A higher
risk for reoperation was observed after one-
stage than after two-stage procedures (p = 0.002)
(Table III).

Among the immediate two-stage procedures, we
observed most of the acute complications during the
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Table II. Cumulative incidence of complications adjusted for competing risks according to time since operation for all immediate implant
reconstructions (Implant level, n = 189).

Outcome N4 1 Year Risk (95% CI) 2 Year Risk (95% CI) 5 Year Risk (95% CI) 8 Year Risk (95% CI)
Any complication™ 144 52.4 (48.7;56.0) 67.2 (63.8;70.6) 75.7 (72.6;78.8) 76.4 (73.3;79.5)
Infection® 38 19.0 (16.2;21.9) 19.6 (16.7;22.5) 20.1 (17.2523.0) 20.1 (17.2523.0)
Hematoma 23 11.1 (8.8;13.4) 12.2 (9.8;14.6) 12.2 (9.8;14.6) 12.2 (9.8;14.6)
Seroma 23 12.2 (9.8;14.5) 12.2 (9.8;14.5) 12.2 (9.8;14.5) 12.2 (9.8;14.5)
Capsular Contracture# 10 2.1 (1.1;3.2) 4.2 (2.8;5.7) 5.3 (3.7;7.0) 5.3 (3.7;7.0)
Extrusion of the implant 11 5.8 (4.1;7.5) 5.8 (4.1;7.5) 5.8 (4.1;7.5) 5.8 (4.1;7.5)
Rupture® 3 1.6 (0.7;2.5) 1.6 (0.7;2.5) 1.6 (0.7;2.5) 1.6 (0.7;2.5)
Displacement/asymmetry 55 14.8 (12.2;17.4) 23.8 (20.7;26.9) 28.7 (25.4;32.0) 29.5 (26.1;32.9)

AN is number of events and accounts for all events in the given category.
“*Any complication included all registered unintended postoperative adverse events ranging from minor events not requiring treatment to

surgery-requiring complications.

“Including clinical suspicion of both superficial- and periprosthetic infections.
#Capsular contracture includes severe contractures (modified Baker III-IV).

@Rupture is suspicion of implant rupture based on clinical findings.

expansion period, with considerably higher risk
estimates for infection, hematoma and seroma after
the implantation of the expander compared with fol-
lowing the second surgery. The risk for reoperation
after implantation of the expander was 13.5% within
six months, and 28.1% within eight years after the
second surgery (Table IV).

When comparing overall risk for the various com-
plications between immediate and delayed two-stage
procedures (Table V), we observed higher risks for
hematoma and seroma after immediate than after
delayed reconstruction procedures (p = 0.044 and
p = 0.017, respectively). The risk for infection was
also higher, although non-significantly after the
immediate procedures. No differences were observed
in risk for other adverse outcomes, including capsular
contracture, asymmetry or displacement of the
implant, or reoperation.

Discussion

We observed a substantial risk for complications and
reoperations among women without a history of radi-
ation therapy who underwent immediate breast
implant reconstruction after breast cancer, during a
follow-up period of up to 10.1 years. Overall estimated
eight-year risks were 40.6% for reoperation and 76.4%
for any complication. We observed considerably higher

risk estimates for infection, hematoma and seroma
after the expander implantation than after the second
surgery. More acute complications were observed after
immediate than after delayed two-stage procedures.

Few studies have reported on the long-term post-
operative course of immediate breast reconstructions
with breast implants stratified according to the period
(before and after expander exchange) [16]. The
majority of studies reporting on the postoperative
course have either been retrospective [17-19], report-
ing on both delayed and immediate breast recon-
structions combined [19-21], with and without
flap procedures [19] or with and without radiation
therapy [19,22]. The various study designs and mix-
ture of immediate and delayed one- and two-stage
reconstructions preclude direct comparisons across
studies of complication patterns associated with the
various procedures.

In a large prospective study of 1522 two-stage
breast implant reconstructions performed from
1992-2004, of which 1176 were immediate, Cordi-
ero and McCarthy [16,23] reported low frequencies
of short-term complications both after expander
placement and after the exchange procedure. The
overall incidence of short-term complications after
expander placement was 8.6% after immediate
reconstruction compared with 3.8% after delayed
reconstruction within 12 months, and 2.7% after the

Table III. Cumulative incidence of reoperation adjusted for competing risks according to time since operation (Implant level)¥.

N4 1 Year Risk (95% CI)

2 Year Risk (95% CI)

5 Year Risk (95% CI) 8 Year Risk (95% CI)

Reoperation, all (n = 189) 74 23.3 (20.2;26.4)
One stage (n = 40)% 23 50.0 (42.1;57.9)
Two stage (n = 149)% 51(19) 16.1 (13.1;19.1)

33.9 (30.4;37.3)
57.5 (49.7;65.3)
27.5 (23.9;31.2)

38.3 (34.7;41.8)
57.5 (49.7;65.3)
33.2 (29.3;37.0)

40.6 (36.8;44.3)
57.5 (49.7;65.3)
36.3 (32.0;40.7)

#Reoperations were defined as operations not included in the planned reconstructive procedure, where the implant capsule space was

accessed.

AN is number of events and accounts for all events in the given category within the full study period of 10 years — for two-stage procedures

the brackets indicate the part concerning the expander.

$The difference between risk of reoperation for the two procedures was statistically significant, p = 0.002.
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Table IV. Cumulative incidence of complications adjusted for competing risks according to time since operation stratified by expansion
period and period after second surgery (Implant level).

Expansion period (N = 149) Period after second surgery (N = 125)

Outcome N4 6 Months Risk (95% CI) N4 1 Year Risk (95% CI) 8 Years Risk (95% CI)
Reoperation* 19 13.5 (10.3;16.6) 32 16.0 (12.8;19.3) 28.1 (23.5;32.7)
Any complication™ 72 54.1 (49.0559.3) 71 40.0 (35.6;44.4) 57.6 (53.1;62.1)
Infection® 24 16.9 (13.7;20.2) 7 4.8 (2.9;6.7) 5.6 (3.5;7.7)
Hematoma 17 11.4 (8.8;14.0) 3 1.6 (0.5;2.7) 2.4 (1.0;3.8)
Seroma 19 12.8 (10.0515.5) 2 1.6 (0.5;2.7) 1.6 (0.552.7)
Capsular Contracture® 5 1.8 (0.5;3.2) 4 2.4 (1.0;3.8) 3.2 (1.6;4.8)
Extrusion of the implant 3 2.0 (0.9;3.1) 1 0.8 (0.0;1.6) 0.8 (0.0;1.6)
Rupture@ 2 1.9 (0.5;3.3) 1 0.8 (0.0;1.6) 0.8 (0.0;1.6)
Displacement/asymmetry 11 13.0 (8.8;17.2) 36 19.2 (15.7;22.7) 29.4 (25.2;33.6)

£N is number of events and accounts for all events throughout the period with the expander in place or after second surgery.
#Reoperations were defined as operations not included in the planned reconstructive procedure, where the implant capsule space was

accessed.

“*Any complication included all registered unintended postoperative adverse events ranging from minor events not requiring treatment to

surgery-requiring complications.

"Including clinical suspicion of both superficial- and periprosthetic infections. For the expander period 75% were treated with antibiotics
and no surgery and 21% with explantation, after the second surgery is was 86% and 14%, respectively.
$Capsular contracture includes severe contractures only (modified Baker III-IV).

@Rupture is suspicion of implant rupture based on clinical finding.

exchange procedure (immediate and delayed pooled)
[23]. In their separate report of long-term complica-
tions with a minimum follow-up time of one year,
Cordiero and McCarthy [16] reported that 18% of
the patients had severe capsular contracture and that
4% experienced a reoperation with exchange of the
permanent implant [16]. In the present study, we
found considerably higher occurrence of overall
complications, maybe due to broader definitions, and
reoperations for the immediate two-stage procedures

in both periods. However, we found a lower risk for
severe capsular contracture after the second surgery
(5.3%), which may be due to the newer implant gen-
erations with textured surface in our study. Differ-
ences in surgical technique may also be of importance.
The studies by Cordiero and McCarthy [16,23] were
based on experiences of a single, senior surgeon,
whereas our material included patients from several
hospital departments and operations performed by a
range of surgeons.

Table V. Cumulative incidence of complications adjusted for competing risks according to time since operation comparing two-stage
immediate and two-stage delayed procedures (Implant level).

Immediate Breast Reconstruction (N = 149) Delayed Breast Reconstruction (N = 353)

1 Year Risk 8 Year Risk 1 Year Risk 8 Year Risk
Outcome N4 (95% CI) (95% CI) N4 (95% CI) (95% CI p-value
Reoperation® 51 (19) 16.1 (13.1;19.1) 36.3 (32.0;40.7) 107 (26) 15.9 (13.9;17.8) 30.5 (28.0;33.0)  0.410
Any complication™* 113 (72) 51.7 (47.6;55.8) 76.2 (72.6;79.7) 233 (100) 44.5 (41.8;47.1) 67.2 (64.5;69.9) 0.021
Infection® 31 (24) 19.5 (16.2;22.7) 20.8 (17.5;24.1) 51 (34) 13.6 (11.8;15.4) 14.4 (12.6;16.3)  0.099
Hematoma 20 (17) 12.1 (9.4;14.8) 13.4 (10.6;16.2) 25 (18) 7.1 (5.7;8.4) 7.1 (5.7;8.4) 0.044
Seroma 21 (19) 14.1 (11.2;16.9) 14.1 (11.2;16.9) 24 (20) 6.5 (5.2;7.8) 6.5 (5.2;7.8) 0.017
Capsular Contracture? 8 (5) 1.3 (0.4;2.3) 5.4 (3.6;7.3) 27 (7) 4.2 (3.2;5.3) 8.2 (6.6;9.8) 0.268
Extrusion of the implant 4 (3) 2.7 (1.4;4.0) 2.7 (1.4;4.0) 11 (10) 3.1 (2.2;4.0) 3.1 (2.2;4.0) 0.765
Rupture©® 3 (2) 2.0 (0.9;3.2) 2.0 (0.9;3.2) 8 (7) 2.0 (1.2;2.7) 3.4 (1.8;4.9) 0.946

Displacement/asymmetry 43 (11) 13.4 (10.6;16.2) 29.5 (25.6;32.3) 113 (18)  19.0 (16.9;21.1) 32.5 (29.9;35.0)  0.363

ANumber of events account for all events throughout the full study period after the second surgery. Numbers in brackets indicate the part
concerning the expander period for two-stage procedures.

#Reoperations were defined as operations not included in the planned reconstructive procedure, where the implant capsule space was
accessed.

“*Any complication included all registered unintended postoperative adverse events ranging from minor events not requiring treatment to
surgery-requiring complications.

“Including clinical suspicion of both superficial- and periprosthetic infections. For the immediate procedures 77% were treated with
antibiotics and no surgery and 19% with explantation, for the delayed procedures is was 92% and 8%, respectively.

$Capsular contracture includes severe contractures (modified Baker III-IV).

@Rupture is suspicion of implant rupture based on clinical findings.



Several studies have found higher risk for com-
plications after immediate than after delayed breast
reconstructions. In a study of 240 women with
334 reconstructive procedures, Sullivan et al. [19]
reported, that capsular contracture and/or malposi-
tion of the implant was 5.2 times more likely after
immediate than after delayed reconstruction. In a
small French, prospective study of 26 immediate and
78 delayed breast reconstructions, Giacalone et al. [24]
reported more frequent early and late complications
after immediate than after delayed reconstructions.
During a mean follow-up time of 4.7 years, the authors
observed frequencies of 15.3% for capsular contrac-
ture and 26.9% for reoperations following immediate
breast reconstruction [24]. In a US prospective study,
Alderman et al. [20] reported two-year results for
326 women, of whom 65 had immediate two-stage
reconstructions. They observed higher total compli-
cation frequencies after immediate (52%) than after
delayed two-stage reconstructions (36%) (p = 0.26)
as well as higher risk for major complications, defined
as complications requiring reoperation, re-hospitali-
sation or intravenous antibiotics [46% versus 21%,
respectively (p = 0.089)]. We observed significantly
higher risk for any complications (p = 0.021) after
immediate than after delayed procedures, primarily
due to the immediate complications, whereas no dif-
ferences in the risks for reoperation, capsular con-
tracture or asymmetry or displacement of the implant
were observed.

The higher complication frequencies after imme-
diate than after delayed breast implant reconstruction
could likely be influenced by the mastectomy proce-
dure itself and the longer operative time that is needed.
One might suspect a higher risk of contamination of
the surgical field during the mastectomy by Staphylo-
coccal organisms. Local complications after mastec-
tomy alone are reported in up to 30% of cases [25].

The Danish Registry for Plastic Surgery of the
Breast represents a successful ongoing prospective
registry of plastic surgery of the breast in Denmark
since 1999.To our knowledge, this registry is the only
one of its kind worldwide. The strengths of the pres-
ent investigation are the prospective study design and
the population-based approach based on reports
from all departments of plastic surgery in Denmark
throughout the study period. This study of a popula-
tion of unselected women describes the breast recon-
structive procedures with breast implants performed
by all plastic surgeons reporting to the Registry, as
opposed to a study of a single surgeon’s or clinic’s
practice. The multicenter approach broadens the
generalisability of the study results. The reconstruc-
tive procedures and the implants have changed little
during the study period, thus ensuring a relatively
homogeneous study population of women with

Immediate breast implant reconstruction 1051

immediate breast implant reconstruction. The main
limitation of the Registry is that some underestima-
tion of complications attributable to the passive long-
term surveillance cannot be avoided especially for
long-term adverse event such as capsular contacture
[9]. To minimise underreporting of complications
and reoperations, we conducted a thorough medical
record review of all women in the study population,
thereby obtaining additional information on the
postoperative course. These comprehensive follow-
up initiatives, and the fact that women with breast
reconstruction following breast cancer are under
close medical surveillance for several years, suggest
that the vast majority of severe and surgery-requiring
complications were registered, and we feel confident
in the completeness of registration for reoperation in
this cohort of breast cancer patients.

In the present study, we computed risk estimates
adjusted for competing risks. The date of first report-
ing of the individual complications was chosen as the
date of occurrence, although this was probably only
accurate for acute complications. For most complica-
tions, notably those occurring after a longer period
since implantation, such as capsular contracture,
some delay in the diagnosis and reporting is likely,
and the incidence estimates will thus be displaced in
time. Further, we did not take any potential con-
founding variables into consideration in this descrip-
tive report of the complication risk pattern following
immediate breast reconstruction in women with
breast cancer.

In conclusion, mastectomy following breast
cancer with immediate breast implant reconstruction
in a group of non-irradiated women was found to
be associated with substantial risks for complications.
Specifically, the risk of acute complications, such as
infection, hematoma and seroma, was considerably
higher after immediate than after delayed implant
reconstruction. Information about potential compli-
cations should be considered carefully in the guid-
ance of patients before choosing reconstructive
procedure.
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