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Abstract

Background The management of capsular contraction

following breast augmentation has numerous, often con-

flicting potential treatment protocols, each designed to

reduce the incidence of further recurrence. The use of the

subfascial plane has not been investigated as an alternative

to other treatment options.

Objectives To examine the outcomes from patients pre-

senting with recurrent capsular contraction after being

treated for the first capsule by placement of an implant into

the subfascial (SF) plane.

Methods Retrospective analysis of 111 case notes of

patients who presented with capsular contraction. 65 had

undergone SF augmentation, 17 submuscular (SM) and 29

subglandular (SG) placement of implant at the primary

procedure. At a secondary procedure, those with SF

implants underwent open capsulotomy and those with SM

and SG implants underwent a change in plane to SF.

Results There is a significant difference in the proportion

of patients that developed a capsule following the second

surgery between the groups that had undergone capsulo-

tomy (SF = 16.9%) or plane change (SM = 47% and

SG = 37.9%, X2 (2,111) = 8.6, P = 0.02). When recur-

rence at the same site was examined, there was also a

significant difference between the groups (X2

(2111) = 10.7, P\ 0.01). A ruptured implant significantly

increased the incidence of further capsular contraction

when in the SG plane (X2 (2,29) = 12.1, P\ 0.01).

Conclusions In the absence of implant rupture, changing

the plane of an implant to a SF position at revision surgery

does not reduce the incidence of subsequent capsular

contracture compared with open capsulotomy. Open cap-

sulotomy is a reasonable choice following recurrence of

capsular contraction following initial SF placement.

Level of Evidence IV This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.

Introduction

Capsular contraction is one of the commonest reasons for

revisional surgery following breast augmentation. There

are multiple theories concerning its aetiology which have

formed the rationale behind the treatment choices; namely

capsulectomy, capsulotomy and changing plane of

implantation, all with or without changing the implant [1].

Those who favour a biofilm or infective theory for devel-

opment of capsules champion the use of capsulectomy with

a site change, although there is little evidence for that

approach [2–5].

There is little good evidence for one treatment protocol

over another, given that there are multiple variables

regarding the method of surgery and type of implant used.

This study examines the use of capsulotomy compared

with a change to the SF plane in patients presenting with

established capsular contraction in whom the implant was

placed initially in one of three planes (subglandular, sub-

fascial or submuscular) at the time of the primary

procedure.
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Methods

Study Design

Patients who presented for treatment of capsular contrac-

tion following breast augmentation between January 2008

and 2018 were included in this study. Those patients who

required additional treatment other that addressing the

capsule (such as mastopexy) were excluded from the study.

Patients were divided into three groups (Fig. 1). A

cohort had undergone previous subfascial (SF) breast

augmentation by the author using a technique previously

described [6].

Patients provided written consent to the study under the

guiding principles outlines in the WMA Declaration of

HELSINKI concerning ethical principles for medical

research involving human subjects.

Surgery

Those that had either submuscular (SM) or subglandular

(SG) implants underwent removal via an inframammary

crease incision. The pocket was irrigated with dilute

aqueous Betadine and wiped dry before closing with 3/0

Vicryl. A new SF pocket was created for the second

implant. Patients who had undergone SF augmentation as

the primary procedure underwent circumferential capsulo-

tomy with radial incisions through the lower half of the

capsule when necessary. All implants were replaced at the

second surgical procedure.

In all cases implants were silicone, textured and from

one manufacturer (Nagor Ltd, Cumbernauld, UK).

Patient was subsequently followed up prospectively, and

the end point of the study taken when a third procedure was

undertaken for recurrent capsular contraction if necessary.

Statistical Analysis

A Chi square test was employed to compare categorical

data and a Kruskal-Wallis (one-way ANOVA) to examine

differences in continuous data between groups. Statistical

significance was taken as a P value of less than 0.05 in all

cases.

Results

Population

A total of 111 patients were included in the study (mean

age 32.2 years, range 18–58, SD = 9.6). The implants

removed at the second operation (first revision) had a mean

volume of 395 cc (range 200–705, SD = 92) and that used

at the second operation 426 cc (range 240–655 cc,

SD = 89.8).

There were 29 SG (26.1%), 65 SF (58.6%) and 17 SM

(15.3%) placed implants in the study. The author had

undertaken 71 (64%) of the primary procedures, which

included all SF placements with 6 SG implants. The

remaining 40 cases were performed by other surgeons and

included all SM implants.

Recurrence Rates (Table 1)

Sixty-five patients underwent capsulotomy following initial

SF placement and 11 (16.9%) subsequently reformed a

capsule in either the same or different site. Nine (13.8%)

were recurrent in the same site.

Of the 17 patients who initially underwent SM place-

ment and were changed to SF plane, 8 (47.0%)

Fig. 1 Study design
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subsequently developed a recurrent capsular contraction, of

which 5 (29.4%) were recurrent in the same site.

Of the 29 patients who initially underwent SG place-

ment and were changed to SF plane, 11 patients (37.9%)

subsequently develop a recurrent capsular contraction of

which 6 (21.0%) were recurrent in the same site (Table 2).

There is a significant difference in the proportion of

patients that developed a recurrent capsule following the

second surgery between the groups that had undergone

capsulotomy (SF) or plane change (SG and SM) (X2

(2111)=8.6, P = 0.02). When recurrence at the same site

was examined, there was also a significant difference

between the groups (X2 (2,111) = 10.7, P\ 0.01).

Time to Recurrence

There is a significant difference in the time for a capsule to

recur following a capsulotomy:

A second capsule recurs more rapidly following capsu-

lotomy (48 months, range 3–138 months, SD = 38.9) as a

treatment following SF placement when compared to

changing plane (SM mean = 137 months, range 25–362,

SD=86.3. SG mean = 163 months, range 14–409 months,

SD = 123.9. H(2) = 32.5, P\ 0.01)

Effect of Rupture

Six patients in the SM group presented at the second pro-

cedure with a rupture in association with a capsule.

Rupture had no effect on subsequent development of a

second capsule (X2 (2,17) = 1.4, P = 0.34), and there was

no difference in the time for a subsequent capsule to occur

following change to a SF plane (mean = 146 months,

SD = 97.5. H(2) = 1.5, P = 0.23).

Nine patients in the SG group presented at the second

procedure with a rupture in association with a capsule.

Development of a recurrent capsule was significantly

affected by the presence of rupture (X2 (2,29) = 12.1,

P\ 0.01). However, recurrence occurred significantly less

quickly in the presence of a rupture following change to a

SF plane (H(2) = 6.1, P = 0.013, mean with rup-

ture=277 months, SD = 143, mean without rup-

ture = 132 months, SD = 113).

Two patients in the SF group presented at the second

procedure with a rupture in association with a capsule.

Rupture had no effect on subsequent development of a

recurrent capsule (X2 (2,65) = 5.4, P = 0.06), and there

was no difference in the time for a subsequent capsule to

occur following change to a SF plane (mean = 146

months, SD = 97.5. H(2) = 1.5, P = 0.23).

Discussion

Whilst it is agreed that chronic inflammation can lead to

thick scar formation surrounding a breast implant, the

aetiology for the inflammatory process remains contro-

versial. Low grade bacterial infection leading to a biofilm,

Table 1 Population of patients included in study

Age

(years)

Volume 1st implant

(cc)

Time to first capsule

(months)

Volume 2nd implant

(cc)

Time to second capsule

(months)

SG

(n=29)
Minimum 20.0 200 14.0 240 2.0

Maximum 50.0 470 542.0 620 124.0

Mean 28.8 325 177.2 439 43.7

Standard

deviation

6.9 85 141.0 90 36.4

SF

(n=65)
Minimum 18.0 275 3.0 235 1.0

Maximum 58.0 705 138.0 655 72.0

Mean 33.6 419 48.0 409 23.0

Standard

deviation

10.6 86 39.0 95 21.7

SM

(n=17)
Minimum 20.0 270 25.0 240 2.0

Maximum 55.0 425 362.0 620 103.0

Mean 32.8 331 143.9 441 37.7

Standard

deviation

8.8 52 94.0 120 32.1

p 0.14 \ .01 \ .01 0.26 0.55

P values from Kruskal-Wallis (one-way ANOVA) test. Significance taken AS P\ .01
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minor trauma, free silicone gel and blood from a haema-

toma have all been suggested as responsible for activating

the process [1–4]. The incidence of capsular contracture

remains one of the unique selling points for both implant

manufacturers and surgeons alike, with estimates following

initial surgery ranging from 2 to 15% following primary

surgery to 5–22% after revision surgery [1].

Closed capsulotomies are no longer performed, but open

capsulotomy and capsulectomy both remain popular choi-

ces for treatment with or without implant exchange [7–9].

The rationale behind capsulectomy relates to the belief that

a capsule is colonised by biofilm-producing bacteria, which

if not eradicated, will produce a recurrent capsular con-

tracture. The evidence for capsulectomy is poor and pro-

duces similar recurrence rates (0–54%) to open

capsulotomy (0–46%) [1] and as such many patients may

be undergoing unnecessarily prolonged and destructive

surgery for no tangible benefit [9].

Change in Plane and Capsulotomy

In the absence of implant rupture, this study demonstrates a

difference between capsulotomy for SF placed implants

compared to changing the plane in which an implant was

initially placed to SF. A recent meta-analysis [1] suggests a

lower incidence of capsular contraction when an implant is

placed in a different site from the original implant as a

treatment for capsular contraction. However 6 out of 7

studies cited [10–15] refer to the creation of a ‘‘neopocket’’

rather than a new plane per se, and the single study [16]

which does examine conversion of SG to a dual plane, with

0% recurrence, had a short follow up (12 months). Of note

within that analysis are two studies that examined the role

of changing the plane from SM to a SG position. One study

[17] had a 0% recurrence rate reported at 21 months fol-

lowing surgery compared to 47% in this study.

A second study [14] reported a series of 25 cases with a

transfer from a SM to SG pocket and a recurrence rate of

12% at 12 months post revision. The contrast with the

recurrence reported in this study (47%) is accounted for by

the difference in length of follow up. The follow up in the

present study was considerably longer than previously

reported, with the mean time to development of a capsule

being 137 months, and none developing before 24 months

(range 25–362, SD = 86.3), so it is probable that the pre-

vious studies have not appreciated the true incidence of

recurrent capsular contraction following a change from SM

to SG or SF plane.

The incidence of recurrence following capsulotomy in

patients that had an initial SF placement (16.9%) is similar

to that reported in SM placed implants (22.7%) [9], but

with recurrence occurring later (mean = 48 months, range

3–138 months, SD–38.9, cf 8.4 months). Open capsulo-

tomy in SG patients is less well reported, with all studies

published between 1972 and 1987. Recurrence rates of

0–54% have been reported, [18–23] but with widely dif-

fering types of implants and follow up. On this basis,

changing a SG implant to a SF or SM plane would seem a

reasonable choice compared to capsulotomy given the

recurrence rate of 37.9% in this study, particularly if an

improvement in shape is required.

There are no previous studies examining the effect of

changing an implant to a subfascial plane, but these data

would suggest that there is little benefit in changing plane

from the point of reducing recurrence of capsular con-

traction in the absence of implant rupture. However, when

an implant is already in a SF plane, capsulotomy produces

Table 2 Study outcomes

a. subglandular implants at first procedure

n = 29 2nd operation 3rd operation

Bilateral capsule 16 4

Bilateral capsule and rupture 4

Bilateral recurrent capsules 4

Unilateral capsule 4 1

Unilateral capsule and rupture 5

Unilateral recurrent capsule 2

Total 29 11

b. subfascial implants at first procedure

n = 65 2nd operation 3rd operation

Bilateral capsule 16 1

Bilateral capsule and rupture 0

Bilateral recurrent capsules 2

Unilateral capsule 47 1

Unilateral capsule and rupture 2

Unilateral recurrent capsule 7

Total 65 11

c. submuscular implants at first procedure

n = 17 2nd operation 3rd operation

Bilateral capsule 3 2

Bilateral capsule and rupture 3

Bilateral recurrent capsules 2

Unilateral capsule 8 1

Unilateral capsule and rupture 3

Unilateral recurrent capsule 3

Total 17 8

Significant difference between the groups that had undergone cap-

sulotomy (SF) or plane change (SG and SM) X2 (2,111) = 8.6,

P = .02
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comparable results to that undertaken when an implant is in

the SM plane.

There is a marked difference between in incidence of

recurrence of capsule in the same site (both bilateral and

unilateral) and formation of a capsule at any site following

change of plane (29.4% vs. 47% for SM, 21% vs. 37.9%

for SG). This difference is not seen when a capsulotomy

alone is undertaken (13.8% vs. 16.9% in the SF group).

Changing a plane appears to create additional stimulus to

the formation of capsular contraction in addition to that

which caused the initial event.

Implant Rupture

Rupture of an implant did not significantly affect the

recurrence of a capsule in a SF plane when the disruption

has occurred in a SM or SF position. However, if the

rupture has occurred in a SG position, replacement in a SF

position is associated with significantly increased risk of

recurrence. Possibly the tissue barrier produced by the

pectoral muscle is sufficient that free silicone does not

create a new focus of chronic inflammation compared to

the less separated SG placement. The SF plane behaves

differently from the SG plane with respect to rupture,

indicative of the barrier that the additional tissue plane

provides. These results differ from that of Swanson [9] who

found that capsulotomy in SM placed implants was less

successful at preventing recurrence in the presence of a

rupture, which is not the finding when the SF plane is

utilised. Given the numbers of ruptures associated with SF

placement in the present study are small (2 patients), the

level of confidence in the P value (0.06) is not high.

Strengths and Weaknesses of the Study

The study is the first of its kind to examine the SF plane

and its role in revision surgery for capsular contraction.

This study has great homogeneity in that it represents the

work of a single surgeon using a single implant type in the

same operating facility. Follow up of patients was similarly

conducted by the same operator, producing consistency in

the diagnosis of capsular contraction, which is subjectively

reported. An attempt to objectively quantify capsular

contraction has been made and used successfully to map

the development of post implant fibrosis, which if more

widely adopted might reduce such problems [24, 25].

Whilst all the primary SF procedures were undertaken

by the same surgeon, none of the SM and 6 of the SG

placements were by the author. Consequently, a degree of

homogeneity is produced by the range of techniques, and

implants presenting with capsular contraction for revision.

Whilst potentially a source of error within the study, the

results are similar to those previously reported for SM

placed implants [10].

Conclusions

It is not possible to produce a panacea for the surgical

management of capsular contraction to prevent further

recurrence, and the literature is far from complete. This

study demonstrates that in the absence of implant rupture,

open capsulotomy is a preferred treatment choice in SF as

there is no benefit in changing the plane of implantation.

However, taken in the context of previous work

Fig. 2 Treatment algorithm for

management of capsular

contraction
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summarized by Wan and Rohrich [1], some recommen-

dations are proposed (Fig. 2).

Compliance with Ethical Standards

Conflict of interest The author has no conflicts of interest to

disclose.

Human and animal participants Patients provided written consent

to the study under the guiding principles outlined in the WMA

Declaration of HELSINKI concerning ethical principles for medical

research involving human subjects.

References

1. Wan D, Rohrich RJ (2016) Revisiting the management of cap-

sular contracture in breast augmentation: a systematic review.

Plast Reconstr Surg 137(3):826–841

2. Adams WP Jr (2009) Capsular contracture: What is it? What

causes it? How can it be prevented and managed? Clin Plast Surg

36(1):119–126

3. Chong SJ, Deva AK (2015) Understanding the etiology and

prevention of capsular contracture: translating science into

practice. Clin Plast Surg 42(4):427–436

4. Hidalgo DA, Sinno S (2016) Current trends and controversies in

breast augmentation. Plast Reconstr Surg 137(4):1142–1150

5. Ajdic D, Zoghbi Y, Gerth D, Panthaki ZJ, Thaller S (2016) The

relationship of bacterial biofilms and capsular contracture in

breast implants. Aesthet Surg J 36(3):297–309

6. Brown T (2012) Subfascial breast augmentation: is there any

advantage over the submammary plane? Aesthet Plast Surg.

36(3):566–569

7. Miller T (1998) Capsulectomy. Plast Reconstr Surg Reconstr

Surg 102:882–883

8. Young VL (1998) Guidelines and indications for breast implant

capsulectomy. Plast Reconstr Surg 102(3) 884–91. Discussion

892–4

9. Spear SL (1993) Capsulotomy, capsulectomy, and implantec-

tomy. Plast Reconstr Surg 92(2):323–324

10. Swanson E (2016) Open capsulotomy: an effective but over-

looked treatment for capsular contracture after breast augmenta-

tion. Plast Reconstr Surg Glob Open 4(10):e1096

11. Lee HK, Jin US, Lee YH (2011) Subpectoral and precapsular

implant repositioning technique: correction of capsular contrac-

ture and implant malposition. Aesthet Plast Surg

35(6):1126–1132

12. Mladick RA (1977) Treatment of the firm augmented breast by

capsular stripping and inflatable implant exchange. Plast Reconstr

Surg 60(5):720–724

13. Maxwell GP, Birchenough SA, Gabriel A (2009) Efficacy of

neopectoral pocket in revisionary breast surgery. Aesthet Surg J

29(5):379–385

14. Castello MF, Lazzeri D, Silvestri A, Agostini T, Pascone C,

Marcelli C, Gigliotti D, D’Aniello C, Gasparotti M (2011)

Maximizing the use of precapsular space and the choice of

implant type in breast augmentation mammaplasty revisions:

review of 49 consecutive procedures and patient satisfaction

assessment. Aesthet Plast Surg 35(5):828–838

15. Baran CN, Peker F, Ortak T, Sensoz O, Baran NK (2001) A

different strategy in the surgical treatment of capsular contrac-

ture: leave capsule intact. Aesthet Plast Surg 25(6):427–431

16. Xue H, Lee SY (2011) Correction of capsular contracture by

insertion of a breast prosthesis anterior to the original capsule and

preservation of the contracted capsule: technique and outcomes.

Aesthet Plast Surg 35(6):1056–1060

17. Spear SL, Carter ME, Ganz JC (2003) The correction of capsular

contracture by conversion to dual-plane positioning: technique

and outcomes. Plast Reconstr Surg 112(2):456–466

18. Lesavoy MA, Trussler AP, Dickinson BP (2010) Difficulties with

subpectoral augmentation mammaplasty and its correction: the

role of subglandular site change in revision aesthetic breast sur-

gery. Plast Reconstr Surg 125(1):363–371

19. Moufarrege R, Beauregard G, Bosse JP, Papillon J, Perras C

(1987) Outcome of mammary capsulotomies. Ann Plast Surg

19(1):62–64

20. Hipps CJ, Raju R, Straith RE (1978) Influence of some operative

and postoperative factors on capsular contracture around breast

prostheses. Plast Reconstr Surg 61(3):384–389

21. Sugimoto T (1982) Open capsulotomy for capsular contracture: a

new procedure for the prevention of recurrence. Aesthet Plast

Surg 6(4):225–230

22. Herman S (1984) The même implant. Plast Reconstr Surg

73(3):411–414

23. Melmed EP (1990) Treatment of breast contractures with open

capsulotomy and replacement of gel prostheses with poly-

urethane-covered implants. Plast Reconstr Surg. 86(2):270–274

24. Brown T, Brown S, Murphy T (2017) Breast durometer (mam-

mometer): a novel device for measuring soft-tissue firmness and

its application in cosmetic breast surgery. Aesthet Plast Surg.

41(2):265–274. https://doi.org/10.1007/s00266-017-0783-5

25. Murphy T, Brown S, Brown T (2020) A durometer (mam-

mometer) for objective measurement capsular contraction fol-

lowing breast implant surgery. Am J Cosmet Surg. https://doi.org/

10.1177/0748806820925722

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

850 Aesth Plast Surg (2021) 45:845–850

123

https://doi.org/10.1007/s00266-017-0783-5
https://doi.org/10.1177/0748806820925722
https://doi.org/10.1177/0748806820925722

	Plane Change Vs Capsulotomy: A Comparison of Treatments for Capsular Contraction in Breast Augmentation Using the Subfascial Plane
	Abstract
	Background
	Objectives
	Methods
	Results
	Conclusions
	Level of Evidence IV

	Introduction
	Methods
	Study Design
	Surgery
	Statistical Analysis

	Results
	Population
	Recurrence Rates (Table 1)
	Time to Recurrence
	Effect of Rupture

	Discussion
	Change in Plane and Capsulotomy
	Implant Rupture
	Strengths and Weaknesses of the Study

	Conclusions
	References




