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Risk Factors for Capsular Contracture:
A Retrospective Study in Immediate
Reconstruction versus Delayed Reconstruction

Maiko de Kerckhove, MD, PhD

Yoshiko Iwahira, MD. PhD | Background: Capsular contracture is a common complication among breast

implant reconstruction patients. The aim of this study was to assess the duration of
and risk factors associated with capsular contracture by comparing 2 reconstruc-
tion methods.

Methods: The medical charts of patients who received a reconstructed breast
implantand underwenta capsule revision surgery were retrospectively reviewed. We
examined patients’ background, skin expansion duration, time taken until capsule
revision surgery, tissue expander/implant size, and postoperative complications.
Results: Of the total 74 breasts [42 immediate reconstruction (Immediate) and
32 delayed reconstruction (Delayed) breasts], the age at the revision surgery was
significantly older in the Delayed (59 years) than in the Immediate category (50
years; P=0.002). The time taken until the capsule revision surgery was significantly
shorter for the Immediate (63.5 months) than for the Delayed (121 months; P <
0.0001). The postoperative complication rate after expander insertion was signifi-
cantly higher in the Immediate (62.5%) than in the Delayed (21.1%; P< 0.0001).
The size of the expander and implant was significantly smaller in the Immediate
(expander, 300mL; implant, 240mL) than in the Delayed (expander, 400 mL;
implant, 300mL) (expander, P= 0.008; implant, P= 0.004).

Conclusions: The immediate reconstruction breasts had a shorter time to capsule
revision surgery than the delayed reconstruction breasts. Our study suggested
that the shorter time in immediate reconstruction was affected by postoperative
complications after mastectomy with expander insertion and by selection of a
smaller sized expander and implant. (Plast Reconstr Surg Glob Open 2020;8:¢2864;
doi: 10.1097/GOX.0000000000002864; Published online 21 May 2020.)

INTRODUCTION

Capsular contracture is the most common long-term
complication associated with breast implants." The Baker
classification (grade I-IV) defines degrees of clinical
symptoms, with obvious visible malformations and stiff-
ness appearing at degree III, and constant pain at degree
IV."? If patients experience a Baker grade III or IV cap-
sule contracture, they will eventually require reoperation
(capsule revision surgery). A certain amount of capsular
contracture often occurs over time; however, if a severe
or painful capsular contracture occurs within a relatively
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short time, the patients can experience physical and men-
tal pain as a result of the reconstruction, which defeats its
purpose.

Some risk factors for capsular contracture have been
proposed,™ which include a longer duration of follow-
up, subglandular implant placement, textured implant
surface, minor chronic infection, hematoma forma-
tion, irradiation, patient age, and implant volume. Most
reports have either discussed both augmentation and
reconstruction cases or focused only on augmentation
cases. Therefore, an accurate knowledge of the risk fac-
tors for capsular contracture in reconstruction remains
elusive. Because the mammary gland will be absent after
a mastectomy, only a thin layer of skin and subcutaneous
tissue remains for the breast reconstruction. This not only
makes it difficult for the surgeon to achieve natural forms
and to match the reconstructed breast to the other breast,
but the condition of the remaining skin and the surgical
invasion also cause a higher rate of postoperative compli-
cations. Therefore, breast reconstruction is quite different
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from breast augmentation. We believe that reconstruction
and augmentation should be discussed separately to bet-
ter understand capsular contracture.

Two types of 2-stage reconstruction are commonly prac-
ticed in Japan. Breast reconstruction can either be introduced
immediately after a mastectomy [immediate reconstruction
(Immediate) ] or can be delayed for months or years [delayed
reconstruction (Delayed)]. The condition of the remaining
skin and tissue differed among the 2 methods. Immediate is
more surgically invasive and has a higher risk for postopera-
tive complications because of the invasion of the mastectomy
and the recently devascularized skin flaps.®

In this study, we focused on reconstructed breasts and
retrospectively analyzed the capsule revision surgery cases
to investigate the length of time needed for capsule revision
surgery and the related risk factors by comparing the 2 recon-
struction methods. To minimize the study bias, cases from a
single plastic surgeon were examined to reduce variations
in the surgical technique. Also, follow-up was conducted by
the same surgeon so that the quality of the clinical evalua-
tion (grading capsular contracture) would be consistent. In
addition, to exercise objectivity, the data were analyzed by an
author who was not involved in any of the clinical procedures.

PATIENTS AND METHODS

Reconstruction Methods and Clinical Time Flow

In this study, an immediate reconstruction is defined
as a procedure involving mastectomy and insertion of a tis-
sue expander at the same time during the first operation.
After obtaining sufficient skin expansion, the expander
was removed from patients and was replaced with a per-
manent implant. The delayed reconstruction is defined
as a procedure that starts separately from the mastec-
tomy and can occur months or years later. The clinical
time courses in this study are shown in Figure 1. For the
Immediate, the mastectomy and insertion of the tissue
expander were performed by various oncologic surgeons
(19 surgeons belonging to 8 institutes). A single plastic
surgeon (the senior author) handled the cases after the
first operation and was responsible for the skin expansion

Immediate reconstruction
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Table 1. Types of Expander and Implant Used

Immediate Delayed
Expander Manufacturers (Total = 42 (Total = 32
(Shell Surface Type) Breasts), n Breasts), n
ALLERGAN (textured) 37 27
KOKEN (smooth) 2 1
MENTOR (textured) 0 2
PMT (smooth) 1 1
Unknown 2 1

Immediate Delayed
Implant Manufacturers (Total = 42 (Total = 32
(Shell Surface, Shape) Breasts), n Breasts), n
ALLERGAN (textured round/ 41 (5/36) 27 (2/25)

textured anatomic)

MENTOR (textured anatomic) 0 4
Euro Silicon (smooth round) 1 0
Saline bag (smooth round) 0 1

and implant replacement. In contrast, for the Delayed, all
reconstructive procedures were conducted by the same
plastic surgeon. Most implants used in this study were ana-
tomically shaped and had a textured surface. The charac-
teristics of additional expanders and implants are listed
in Table 1. All of the expanders and the implants were
placed beneath the pectoralis major muscle. Because acel-
lular dermal matrix is not yet approved in Japan, it was
not used in this study. After the implant replacement, the
same surgeon followed up all the cases by evaluating the
capsular contracture and by conducting capsule revision
surgeries. The degree of capsular contractures is graded
by Baker grades as follows: grade III, obvious distortion
and firmness of the implanted breast; grade IV, grade III
symptoms with continuous pain. The capsule revision
surgery included a total periprosthetic capsulectomy and
replacement with a new implant.

Patients and Data Collection

The medical charts of the patients who received a recon-
structed breast implant and underwent a capsule revision
surgery at the Breast Surgery Clinic in Tokyo, Japan, between
July 2013 and March 2018 were retrospectively reviewed.
Data were collected on the following parameters: age at

“Capsular revision surgery”

Mastectomy ]jixpan.der Implant Follow-up H .Capsulotomy and ]
in men implant replacement
Performed by various Performed by the same single
oncologic surgeons plastic surgeon at the same clinic

Delayed reconstruction

“Capsular revision surgery”

Expander

Mastectomy ~

Implant

Capsulotomy and

Follow-
otlow-up implant replacement

[ Performed by various] [ Performed by the same single ]

oncological surgeons

plastic surgeon at same clinic

Fig. 1. Clinical time flow of this study (2-stage reconstruction).
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the time of first implant insertion, age on capsule revision
surgery, body mass index (BMI) at the start of reconstruc-
tion, Baker grade (III or IV), active smoking habit (history
within 5 years), chemotherapy, hormone therapy, and irra-
diation. The surgical-related reconstruction items were as
follows: skin expansion duration; length of time taken until
the capsule revision surgery after the first implant insertion;
size of the expander and implant; presence of expander- or
implantrelated postoperative complication; time interval
between the mastectomy and the start of the Delayed; and
time interval between a Baker grade III/IV capsular contrac-
ture diagnosis and the capsule revision surgery.

Regarding postoperative complications, a hematoma
was judged to be present if the patient had a history of
hematoma removal or a subcutaneous hemorrhage
beyond the dissection area. Seroma formation occurred if
fluid removal was required at least 2 times. Infection was
judged to be present when the results were positive on a
wound or drainage fluid culture test. Skin ischemia was
judged to be present in the case of necrosis or dehiscence
of the wound margin or nipple-areola regions.

Statistical Analysis

For all of the statistical analysis, SPSS software (ver.19;
IBM Corporation, Tokyo, Japan) was used. A %? test, Fisher
exact, and Kaplan-Meier (log-rank test) analysis were
used to compare the 2 reconstruction methods. P < 0.05
was considered as significant.

RESULTS

Patients’ Background

Seventy-four breasts from 72 patients were chosen
for this study (Table 2). An Immediate was applied to 42
breasts (Baker grade III = 34, IV = 8), and a Delayed was
applied to 32 breasts (Baker grade III = 26, IV = 6). The
median age at the time of the capsule revision surgery was
significantly older in the Delayed (59 years with a range of
43-69 years) than in the Immediate (50 years with a range
of 39-75 years, P=0.002). There was no significant differ-
ence in the following items: age at the first implant inser-
tion, BMI, smoking, chemotherapy, hormone therapy,
and irradiation.

Table 2. Patient Characteristics

Reconstruction-related Characteristics

The median interval of time between the mastec-
tomy and the start of the Delayed was 42 months (range,
5-279) (Table 3). The median time until the capsule revi-
sion surgery after the first implant insertion was signifi-
cantly shorter (63.5 months) for the Immediate than for
the Delayed (121 months; P < 0.0001). The duration of
the skin expansion with the expander was 7.0 months for
the Immediate and 8.0 months for the Delayed, with no
significant difference. The median size of the expander
and implant was significantly smaller in the Immediate
(expander, 300mL; implant, 240mL) than in the
Delayed (expander, 400 mL; implant, 300mL) (expander,
P = 0.008; implant, P = 0.004, ). There was a significant
difference in the incidence of postoperative complica-
tions after the expander insertion between the Immediate
(62.5%) and the Delayed (21.1%) (P = 0.001). There was
no significant difference in the complication rates after
the implant insertion between the Immediate (16.7%)
and the Delayed (18.8%). The median time interval
between the Baker grade III/IV capsular contracture
diagnosis and the capsule revision surgery was 1.0 years for
Immediate and 1.5 years for Delayed with no significant
difference. The number of postoperative complications
after the expander insertion was as follows (in Immediate
versus Delayed, respectively): hematoma (11, 3), seroma
(7, 3) infection (1, 1), ischemic skin wound (9, 0), and
exposure occurrence (1, 2) (Table 4). The complications
after implant insertion were hematoma (1, 4), seroma (1,
1), infection (2, 0), ischemic skin wound (0, 1), and expo-
sure occurrence (3, 0) (Table 4).

Overall, the following 4 items were found to be statisti-
cally significant for the Delayed when compared with the
Immediate: higher age at the time of capsule revision sur-
gery, longer time to capsule revision surgery, lower post-
operative complication rate after the expander insertion,
and a larger volume of expander and implant used.

DISCUSSION
Maxwell et al” reported the incidence of Baker grade
(III/IV) capsule contractures in reconstruction cases as
14.5% and thatin augmentation cases as 9.2%, in the 10-year
study. Despite the higher incidence of capsular contracture

Characteristic Total Immediate Delayed P
No. patients (breasts), n (%) 72 (74) 40 (42) 32 (32) —
Median age at first implant insertion (y) (range) 48 (31-69) 47.5 (37-69) 51.5 (31-61) 0.894 (¢ test)
Median age at revision surgery (y) (range) 56 (40-75) 51.5 (40-75) 59.5 (43-69) 0.005% (¢ test)
Median BMI at first reconstruction (kg/m?) (total = 61 breasts) 21.4 (16-30) 20.9 (16-30) 22.2 (16-27) 0.154 (¢ test)
Baker grade at revision surgery (no. breasts) 111 60, IV 14 11 34,1V 8 111 26, IV 6 —
Active smoker (<5y), n (%) 0.338 (Fisher exact test)
Yes 11 (15.5) 5 (11.9) 6 (20.7)
No 60 (84.5) 37 (88.1) 23 (79.3)
Chemotherapy, n (%) 0.628 (Fisher exact test)
Yes 30 (41.7) 19 (45.2) 11 (36.7)
No 42 (58.3) 23 (54.8) 19 (63.3)
Hormone therapy, n (%) 0.611 (Fisher exact test)
Yes 50 (69.4) 28 (66.7) 22 (73.3)
No 22 (30.6) 14 (33.3) 8 (30.6)
Radiotherapy, n (%) 0.107 (Fisher exact test)
Yes 11 (15.3) 9 (21.4) 2 (6.7)
No 61 (84.7) 33 (78.6) 28 (93.3)

*Indicates P< 0.05.
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Immediate Delayed
Characteristics (No. Breasts = 42) (No. Breasts = 32) P
Mean time interval between mastectomy and the launch of delayed
reconstruction (mo) (range) — 42 (5-279) —

Median time until capsule revision after first implant insertion (mo)
(range)

Median skin expansion duration (mo) (range)

Median expander size (mL) (range)

Median implant size (mL)

Postoperative complication after expander insertion, n (%)
Yes
No

Postoperative complication after Implant insertion, n (%)
Yes
No

Median time interval between Baker grade III/IV diagnosis and
capsule revision surgery (y) (range)

63.5 (21-191)

121 (26-265) <0.0001% (¢ test)
7.0 (4-16)

300 (200-800)
240 (110-445)

8.0 (2-29)
400 (200-850)
300 (135-520)

0.264 (¢ test)

0.008%* (¢ test)

0.004* (¢ test)

0.001* (Fisher exact test)

30 (62.5) 7 (21.1)
15 (31.3) 24 (72.7)
1.000 (Fisher’s exact test)
7 (16.7) 6 (18.8)
35 (83.3) 26 (81.3)
1.0 (0-5) (n=38) 1.5 (0-6) (n=24) 0.175 (¢ test)

*Indicates P< 0.05.

Table 4. Incidence of Complications following Expander or
Implant Reconstruction

Immediate, Delayed, Total,
n (%) n (%) n (%)
Complications after
expander insertion
Hematoma 11 (26.2) 3(9.4) 14 (19.0)
Seroma 7 (16.7) 3(9.4) 10 (13.5)
Infection 1(24) 1(3.1) 2 (2.7)
Ischemic skin 9 (21.4) 0 (0) 9 (12.2)
Exposure 2 (4.8) 1(3.1) 3 (4.1)
Complications after
implant insertion
Hematoma 1(2.4) 4 (12.5) 5 (6.8)
Seroma 1(2.4) 1(3.1) 2 (2.7)
Infection 2 (4.8) 0 (0) 2 (2.7)
Ischemic skin 0 (0) 1(3.1) 1(1.4)
Exposure 3(7.1) 0 (0) 3 (4.1)

after breast reconstruction than after breast augmentation,
there are few reconstruction-specific analyses.”™ This is
because breast augmentation is overwhelmingly more com-
mon than reconstruction surgery in the world. For example,
in the United States, there were over 310,000 augmentation
cases and 69,000 tissue expander—implant reconstruction
cases in 2018.° In Japan, in contrast, there were approxi-
mately 2000 implant-use augmentation cases and 6500 tissue
expander—implant reconstruction cases in 2018.""!"! Because
subcutaneous tissue is originally thinner in Asian women,
which causes capsular contracture to be conspicuous, there
is a strong medical demand for reconstructed breast-spe-
cific analysis. Therefore, the objective of our study was to
determine the risk factors for capsular contracture in recon-
structed breasts by comparing the 2 reconstruction methods
using a retrospective analysis of the revision cases.

Patients’ characteristics (Table 2) such as age (at first
implant insertion and at capsule revision surgery), BMI,
smoking habit, and adjuvant therapies were compared. A
retrospective review by Marques et al® found that patients
who are 54 years old and beyond are at risk for capsular con-
tracture. In our results, age at the time of the first implant
insertion had no association between the 2 reconstruction
methods, whereas age at the time of the revision surgery

4

was significantly older in the Delayed (median, 59.5 years)
than in the Immediate (median, 51.5 years). This may
reflect the longer time to revision surgery in the Delayed
because there was no difference in the initial reconstruc-
tion age in the 2 groups. In earlier studies, the effect of
BMI and smoking habits on capsular contracture was con-
troversial,>* and there was no clear association in our study.
Among adjuvant therapies, irradiation is a reported risk
factor for capsular contracture,'” and there was no clear
difference in the 11 irradiated breasts in this study.

Regarding the reconstruction-related characteristics
(Table 3), the Immediate had a significantly shorter time
until revision surgery than the Delayed (Fig. 2). In addi-
tion, the size of the expander and implant was significantly
smaller and a positive association was identified for higher
postoperative complication rates in the Immediate than in
the Delayed. There are several possible explanations for
these results. There was no significant difference between
the 2 groups for skin expansion time and the time interval
between capsular contracture diagnosis and capsule revi-
sion surgery, and all of the reconstruction procedures were
conducted by the same plastic surgeon except for the first
operation in the Immediate. Therefore, it is likely that the
capsule contracture formation is simply associated with
the expander operation. In previous reports, hematoma
or seroma formation (or both) after the surgery was found
to contribute to capsular contracture development, and
our results supported this theory.”*!*!

A unique insight from this study is the assessment
of ischemic skin symptoms of the postoperative mastec-
tomy wound or nipple—areola skin (Table 4). In Japanese
mastectomies, even though the patients have thin subcu-
taneous fat tissue to begin with, the mammary gland and
the surrounding subcutaneous fat tissue is completely
excised, including the subclavicular region for the upper
margin, medial sternal rim for the inner margin, and
the inferior mammary fold for the lower margin, so that
the remaining breast skin flap is often extremely thin.
Because of the invasive operative procedures, the blood
flow to the skin becomes more unstable and the risk for
bleeding increases. The skin of the breast, especially at
the mastectomy wound or at the nipple—areola area, is
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Fig 2. Capsule revision rate of postoperative time by immediate reconstruction or by

delayed reconstruction.

likely to become ischemic and necrotic. McCarthy et al**
reported that for their 1170 cases of expander/implant
reconstruction, the incidence of total complications
was 17.6%, that of mastectomy flap necrosis was 8.7%,
that of hematoma formation was 3.2%, and that of and
infection was 3.4%. In our results, the total complication
rates after expander insertion were 12.2% for ischemic
skin symptoms, 19.0% for hematoma formation, and
2.7% for infection; the total complications after implant
insertion were 1.4% for ischemic skin symptoms, 6.8%
for hematoma formation, and 2.7% for infection (see
Table 4 for details). These findings suggest that the fail-
ure of blood flow to the skin postoperatively after the
expander insertion may be an important risk factor for
capsular contracture as well as hematoma and seroma
formation.

Furthermore, the difference in postoperative com-
plication rates may reflect the variation in surgical pro-
cedures and skills of the surgeons.”™” A 10-year study
by Calobrace et al’ analyzed how practice patterns of
individual surgeons can have a large impact on capsu-
lar contracture risk. In this study, the mastectomy and
expander insertion was performed by 19 various onco-
logic surgeons at 8 different institutes, and all of the sur-
geons placed the expanders in the subpectoral plane. As
described above, the risk of hematoma, seroma, and isch-
emic skin is increased due to the resection of the mam-
mary gland, and it is difficult to secure the blood flow to
the skin flap. However, this is where the surgeon’s expe-
rience and skills are likely to differ. An inexperienced
surgeon may make a poor choice for expander size and
insertion location, which could result in additional dis-
section and bleeding and lead to capsular contracture in
a shorter time.

Next, because most of the implants used in the Immediate
were textured and anatomic (Table 2), and there was no sig-
nificant difference in the patients’ BMI by reconstruction
method, it appears that the smaller expander was chosen
in the Immediate so that the skin was not burdened after
the mastectomy. This result differs from the previous studies

by Dancey et al' and Henriksen et al,'” who reported that
larger implants (>350mL) had a greater risk for capsular
contracture. However, our results corroborated the findings
of Calobrace et al,” who described that very tight skin enve-
lopes can prevent implant mobility, leading to capsular con-
tracture.” We believe that if the chosen expander is too small
for the prepared space, a dead space is created, which allows
the expander to move more easily with body movement and
allows hematoma and seroma to be easily formed.

There are some limitations to this study. Patients who
decided against a capsule revision surgery despite suffer-
ing severe capsule contracture were excluded from the
study. Despite having medical conditions that indicated a
capsule revision surgery, these patients could not undergo
the surgery during the study period due to a lack of over-
all health, mental condition, economic or family situation,
and so on. Therefore, the number of indicated revision
cases appears to be underreported.

CONCLUSIONS

The goal of this study was to assess the risk factors
of capsular contracture by comparing 2 reconstruction
methods. The results of the retrospective review of capsu-
lar revision surgery cases identified that immediate recon-
struction leads to capsule contracture in significantly
less time than delayed reconstruction. In particular, this
analysis corroborates previously reported risk factors for
capsular contracture, which include a smaller device and
complications after the mastectomy with expander inser-
tion operation. The alleviation of postoperative complica-
tions and selection of an appropriate-sized expander and
implant could extend the time until capsular contracture
revision surgery in the immediate reconstruction.
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