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CHAPTER 1 

INTRODUCTION 

The woman's breast has been a symbol of sexuality for 

centuries in many societies. Even in the United states, 

home of a well-established women's liberation movement, 

attention to the female breast has, perhaps, never been 

greater. The importance of a big "bust" is seen in the 

clothing, cosmetic, entertainment, and advertising 

industries. Garment manufacturers advertise styles 

that form, shape, and lift the breasts to enhance their 

size. The liberated bralessness of the 1970s only seemed 

to heighten attention to breast size and shape. With this 

cultural emphasis on breast development and the availa

bility of cosmetic surgery, the demand for elective 

augmentation mammaplasty is increasing. 

Despite the cultural emphasis on breast development, 

evidence exists that women who undergo augmentation are 

seeking psychotherapy through a surgical mearq. These 

women have a high probability of emotional or personality 

trait disorders. The suggestion has been made that these 

patients attempt to solve long-standing personality 

problems by anatomical alteration (Reich, 1969). Whether 
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one views these patients as victims of the impact of the 

ideal female image or as women with personality trait 

disorders, the increased demand for elective augmentation 

mammaplasty indicates thousands of women have feelings ot 

inadequacy about their breast size and are electing 

augmentation mammaplasty. 

Although progress in the technological sophistication 

of augmentation mammaplasty has been made, a high percent

age of complications associated with the procedure remains. 

Unfortunately, some women who elect augmentation for 

reasons like increased sexual attractiveness and improved 

self-image find the procedure no solution since it is 

fraught with many, sometimes serious, complications. 

Complications associated with breast augmentation 

include serum extravasation, hematomas, infection, and 

wound disruption~ however, by far the most frequent and 

troublesome complication is capsular contracture. It is 

estimated that about 500/4 of all augmentation 

patients develop some degree of capsular contracture 

(Better, 1979). capsular contracture can be physically, 

psychologically, and economically devastating to the 

patient. The condition is uncomfortable, painful and a 

source of embarrassment to the patient when touched (Baker, 

Bartels, & Douglas, 1976). Unfortunately, there has been 

no solution to the problem of capsular contracture, and 



the patient who develops it is left with breasts more 

undesirable than those she had prior to surgery. 

statement of the Problem 
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The problem of this study is posed in question form. 

can the use of expansion exercises for 5 minutes per breast, 

morning and night, modify capsular contracture to Grade I? 

Significance of the Problem to Nursing 

While it is the art and skill of plastic surgeons to 

mold and change the body contour, it is the art and skill 

of nurses to assist the patient through health care 

counseling to cope with an altered body image and help 

prevent physical and psychological complications that 

could result from augmentation mammaplasty. Counseling 

is important in light of research that indicates the 

patient's choice for augmentation mammaplasty represents 

more than a desire for increased sexual attractiveness; 

she is also seeking the resolution of various conflicts 

about self-esteem that affect her whole personality (Beale, 

Lisper & Palm, 1980; Sihm, Jagd & Pers, 1979). 

The increasing rate of augmentation mammaplasty makes 

it necessary for the nurse to be knowledgeable about the 

procedure, complications associated with the procedure, 

and methods for preventing its complications. The nursing 

profession has a responsibility to women to present the 
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information and health care methods related to this pro

cedure. 

currently, the augmentation mammaplasty patient who 

develops the most common complication, capsular contracture, 

has the following alternatives open to her: (a) elect 

closed non-surgical compression capsulotomy, (b) submit 

to open surgical capsulectomy, (c) remove the implants, or 

(d) learn to live with firm, distorted, painful breasts. 

These alternatives, in some aspects, have undesirable side 

effects and are also psychologically and financially 

undesirable. Therefore, it is important to further 

investigate any method that may prevent or modify capsular 

contracture. 

such an investigation is warranted by the comments 

made at the 1978 Symposium of Asthetic Breast Surgery. 

Reports were presented about women who complained of hard 

breasts months after their augmentations. The comment was 

made that this is not an unusual phenomenon, since any 

augmented breast may develop capsular contracture 12 

months or more following augmentation, leaving "major 

extraction work ahead for another generation of plastic 

surgeons." If the capsular contracture can't be resolved, 

uit is obvious that some women will have to be content 

with 'hard bumps' rather than their normal 'hard flats'" 

(Pickering, Moore, & vacchione, 1978, p. 297). 
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These glaring remarks presented at the symposium 

deserve the attention of the nursing profession. It 

appears augmentation mammaplasty will continue even though 

it is a procedure fraught with a high percentage of com

plications. 

This study is significant because it provides 

information nurses can place before the public that will 

allow patients to make knowledgeable decisions and choices 

regarding augmentation mammaplasty. If expansion exercises 

are successful in modifying the complication of capsular 

contracture, nursing is provided with a function that can 

be used independently to assist those patients who do 

experience the complication. 

Theoretical Framework 

Survival and health depend upon the ability of the 

organism to maintain its internal environment in an 

approximately constant state. Constancy is achieved through 

the orderly performance of the body's physiological and 

biological processes. The theory of inflammation states 

injury is followed by an inflammatory response, and that 

response is characterized by a vascular and cellular 

response designed to defend the body against alien sub

stances (Dubos, 1975). 

An injury caused by a surgical incision is a non

contaminated wound. The inflammatory response that follows 
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is of an acute nature, beginning with the release of 

intracellular material into the extracellular compartment 

of the injury site. The microcirculation is acted upon by 

the release of extracellular material such as histamine, 

bradykinin, serotonin and other substances that render 

the microcirculation permeable. Once fibrinogen leaks 

from the vascular space, the tissue spaces and lymphatics 

in the inflamed area are blocked by resulting fibrin clots. 

As a result of the inflammatory process, the injured area 

is walled off from the remaining tissue (Guyton, 1981). 

In the early stages of the acute inflammatory response, 

the inflamed area is invaded by neutrophils and monocytes, 

both actively phagocytizing debris and necrotic tissue. 

When the inflammatory response subsides in 3 to 5 days 

healing begins (Guyton, 1981). However, the surgical 

wounds of augmentation mammaplasty do not yet begin heal

ing because they contain foreign material that cannot be 

removed during the acute inflammatory response, and 

instead, a chronic inflammatory response develops. 

In the chronic inflammatory response, the mononuclear 

cell is the predominant cell, whereas in the acute response, 

the neutrophil is the predominant cell. As the neutro

phils start to disappear through destruction or migration, 

the monocytes increase in number at the site of injury 

because they are more resistant to lysis. The mononuclear 
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cells differentiate into macrophages and are then responsi

ble for further phagocytosis. 

The persistence of mononuclear cells and macrophages 

at the injury site indicates foreign material such as 

silicone is present. Macrophages, activated by the 

silicone, release chemotaxic substances that in turn 

attract mesenchymal cells. This inflammatory process 

varies in rapidity and intensity among individuals, 

depending on the physical, chemical and mechanical pro

perties of the foreign material and its interaction with 

the host tissue (Kossovsky, Heggers, et al., 1983). 

Macrophages also influence the differentiation of 

mesenchymal cells into myofibroblasts which lay down 

collagen and thereby enclose the foreign substance in a 

fibrous capsule of connective tissue. 

The myofibroblast is thought to be a significant 

factor in scarring and contracture (Scully, 1981). Con

tracture of the myofibroblasts is a dynamic, constant body 

response and is affected by the nature and magnitude of the 

wound. The multiple linear bands of collagen fibrils arch 

about the semicircular breast prosthesis and begin to con

tract the fibrous tissue surrounding the prosthesis. As a 

result, the fibrous capsule is compressed. such compression 

causes the myofibroblasts to have directional movement 

across the substrate and be aligned with a parallel plane 



8 

rather than the normal three-dimensional arrangement of 

loose connective tissue (Peacock & Vanwinkle, 1976). 

According to Scully (1981), collagen fibrils 

precipitate contracture because of the centripetal 

nature of the sum of forces about a pivotal point. The 

sum of these forces is in a hemisphere plane which is a 

self-propagating force toward centripetal contracture due 

to the increased angulation of vectors. This reaction 

continues until the pressure generated by the contracture 

is equal to the prosthesis intraluminal pressure. 

Contracture or movement of myofibroblasts can be 

counteracted by a persistent external pressure. Research 

indicates that pressure exerted by an external force 

applied to the breast can fragment the contracting 

cellular myofibroblasts from the collagen fibrils and 

cause a thinning and lengthening of the collagen filaments 

along the longitudinal axis, modifying contracture severity 

(Scully, 1981). 

Capsular contracture seems to be a natural phenomenon 

as is wound contracture and is governed by physical forces. 

These natural forces must be counteracted irmnediately if 

capsular contracture is to be modified. The proposition 

derived from the theoretical framework is: Expansion 

exercises counteract the physical forces of capsular 

contracture of the augmented breast. 



Assumptions 

The following assumptions are made about capsular 

contracture: 

1. Capsular contracture is a natural phenomenon 

rather than a pathological response. 

2. The majority of capsular contractures occur by 

the 6th postoperative month. 

3. surgical technique used in this study provided 

adequate hemostasis, asepsis and prosthesis pocket size. 

Hypothesis 
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Based upon the stated theoretical proposition, the 

following hypothesis was derived: Augmentation manunaplasty 

patients who practice expansion exercises will have breast 

capsular contractures of a lower grade than augmentation 

mammaplasty patients who do not. 

Definition of Terms 

Augmentation mammaplasty. The surgical enlargement 

of the breast with the implantation of a silicone pros

thesis. 

Capsular contracture. Contraction of the fibrous 

capsule around a prosthesis that causes the breast to 

become immobile, firm, distorted and painful. 

capsular contracture grading system. 

Grade I--the augmented breast feels as soft as 
unoperated one. 



Grade II--minimal--the breast is less soft and 
the implant can be palpated but is not visible. 

Grade III--moderate--the breast is more firm, 
the implant can be palpated easily and it (or 
distortion from it) can be seen. 

Grade IV--severe--the breast is hard, tender, 
painful and cold. Distortion is often marked. 
(Little & Baker, 1980, p. 30) 

10 

Expansion exercise technique. Expansion exercises as 

developed by the investigator for this study consist of 

the following techniques. They should be performed while 

lying on the back: 

1. Beginning the 3rd day following surgery, exercises 

should be performed 5 minutes per breast, twice a day 

(morning and night), using as much force as can be 

tolerated. 

2. With the heel of one hand supported by the other 

hand against the rim of the breast, pressure is exerted to 

displace the breast in the opposite direction. This 

maneuver is repeated in each clockwise position. 

3. With the heel of the hand supported by the other 

hand, pressure is exerted centrally at the nipple toward 

the rib cage as tolerated. 

4. The superior and inferior surfaces of the breast 

are then compressed toward each other by both hands. 
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Limitations of the study 

The limitations of this study were as follows: 

1. There is no established baseline from which to 

build a technique, time, or schedule frequency for expan

sion exercises. 

2. According to the available literature, the use of 

expansion exercises as a method for modification of capsule 

contracture has not been investigated. 

3. Patients may perform the exercises more or 

less frequently than taught. 

4. Patients may perform the exercises with more or 

less strength or force. 

5. The onset of capsular contracture is highly 

variable and unique to each subject and can occur as late 

as 2 years or more after surgery (Little & Baker, 1980). 

Therefore, the length of this study may not take into 

account the final grade of capsular contracture. 

6. The degree of capsule contracture cannot be pre

cisely measured. 

7. The pilot project preceding this study showed 

expansion exercises to be an effective technique in the 

resolution of capsular contracture. Therefore, the pro

fessional ethics of the researcher could not allow the 

control group to progress beyond Grade II contracture 

without the choice of intervention, thereby limiting 

statistical significance. 
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summary 

The rate of augmentation mammaplasties is increasing 

as is the number of women suffering physical, psychological 

and economical burdens of the complications of the elective 

surgery. Most of the deformities developing weeks or 

months after insertion of breast prostheses are due to 

progressive tension produced by shrinking of the fibrous 

capsule that forms around the implanted prosthesis. 

Capsular contracture is believed to be the result of 

forces created by contractile myofibroblasts. 

Because of the high incidence of capsular contracture 

in breast augmentations and the inadequate methods for 

resolving capsular contracture, a study was needed to 

evaluate the use of expansion exercises as a method of 

providing a counteracting force to capsular contracture. 



CHAPTER 2 

REVIEW OF LITERATURE 

The history of augmentation mammaplasty occupies the 

entire 20th century. No other aspect of plastic surgery 

has received more time, money or effort than searching for 

better methods of enlarging the small breast (Letterman & 

Schurter, 1978). Three surgical methods have been used for 

breast augmentation: injecting material, transplanting 

autogenous tissue, and implanting prosthetic devices. 

In the early days of augmentation, the greatest area 

of concern was the technique of the surgery. However, the 

focus of concern quickly changed to deal with management of 

the disappointments and complications involved in augmenta

tion. 

In 1899, Gersuny experimented on animals by injecting 

paraffin for augmentation. By 1903, he had perfected the 

technique by mixing paraffin with petroleum jelly and olive 

oil. In 1912, Hollander reported case findings of patients 

who had been treated by injection of the paraffin mixture 

as early as 1904. He indicated the patients' breasts 

subsequently developed ugly knots and draining fistulae 

(Letterman & Schurter, 1978). Despite the high incidence 

13 
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of complications which included pulmonary embolism and 

severe necrosis, this technique of augmentation continued. 

Following the years of hydrocarbon injection and 

prior to 1950, augmentation mammaplasty was accomplished 

by free-grafting autogenous tissue of the dermis, fat, and 

fascia. By 1925, this method was extensively used. Early 

postoperative results looked good; however, complications 

generally developed later: fat necrosis, drainage, cyst 

formation, shrinkage and absorption of the tissue, and the 

almost complete replacement of fat by fibrous tissue which 

created modular irregularity and deforming assymetry of 

the breasts. 

Patients desiring augmentation usually had little 

subcutaneous fat; therefore, it was necessary to use donor 

sites such as the abdomen, omentum, and buttocks for 

autogenous tissue. The augmentations were not only 

unacceptable to the patients, but the scars left from 

the donor sites were objectionable as well (Gurdin, 1972). 

The unsatisfactory results of free-grafting auto

genous tissue for breast augmentation rekindled the search 

for acceptable synthetic materials. Despite the tragic 

disfigurement and high mortality rate that developed from 

hydrocarbon injections, surgeons were still not wary of 

injectable materials. In the 1950s and 1960s, surgeons 

turned to injecting silicone fluid, a procedure developed 
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by the Japanese. The technique was so inexpensive and 

simple, it flourished in entertainment centers of the 

country. As a result of the complica~ions of the injec

tions, many thousands of women faced the decision of 

keeping a ruined breast, having a subcutaneous mastectomy, 

or something more radical. Many died from silicone 

embolism (Fredricks, 1976). 

In the 1950s and 1960s, Ivalon sponge prostheses were 

used for augmentation. By 1952, it was apparent the sponge 

cells were being invaded by collagen and crushed into flat, 

disk-like scars, obliterating the augmentation. To prevent 

this problem, a prosthesis was developed of Ivalon 

surrounded by a polyethylene sac. However, this prosthesis 

frequently had to be removed due to fluid accumulation and 

infection at the site of the prosthesis (Letterman & 

Schurter, 1978). The two-layer Ivalon polyethylene 

prosthesis was the best answer available for a long while, 

but subsequent hardening of the implant made it obvious 

a better answer had to be found (Fredricks, 1976). 

Because of the high rate of complications with 

augmentation mamrnaplasty, frequency of the procedure 

declined until 1963 when Cronin and Gerow reported their 

use of the silicone gel prosthesis. This prosthesis was 

composed of silicone gel encased in a silicone sac and 

was superior to anything previously available. 
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Consequently, it is still being used today with only minor 

modifications. 

Since the early silicone gel prostheses were put into 

clinical use, many improvements have been made on the shape 

of the implants. The shape was changed from eccentric 

discoid to a teardrop configuration. The prosthesis wall 

was made thinner and the silicone gel contained within it 

more fluid to provide a more natural feel. Still there was 

some dissatisfaction with the gel prosthesis. As a result, 

many companies began developing an inflatable prosthesis 

(Letterman & Schurter, 1978). 

The inflatable prosthesis was a silicone sac inflated 

with saline or dextran. It had an advantage over the gel 

prosthesis because it could be inserted through a smaller 

incision and consistently retained a softer feel. The 

major disadvantages with the inflatable prosthesis were 

the complications of tissue-thinning and a high percentage 

of frank deflations that required the replacement of the 

implant (Worton & Seifert, 1978). 

The double-lumen implant was created in an attempt to 

combine the advantages of the silicone gel and inflatable 

prostheses. The double-lumen implant was made of a silicone 

gel surrounded by an outer lumen that was inflated with 

normal saline at the time of operative insertion. An 

advantage of the double-lumen implant was that it allowed 
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medications to be inserted that, over time, could diffuse 

through the outer mernbrance and have prolonged action upon 

the surrounding tissue (Fredricks, 1976). 

New materials for breast augmentation have been 

tested and discarded monthly with women as the guinea pigs 

for the experiments. Each new implant has been promoted 

as the solution to all problems--simply because there has 

not been enough time for it to develop problems. 

There have been revisions of the surgical technique 

as well as the prosthetic devices. Decisions regarding 

surgical technique involve placement of the prosthesis. 

Initially, the submammary placement was the only method 

used for implantation. The surgical pocket for the implant 

was formed between the breast tissue and the pectoralis 

muscle. The pocket was dissected to allow ample room for 

the prosthesis to move within the cavity. The procedure 

was undertaken with local anesthesia and generally on an 

outpatient basis. 

such a prosthesis placement was considered conducive 

to formation of capsular contractures in the typical, thin 

hypomastic female. It was believed the greater the tissue 

stretch and distension of the overlying tissue, the more 

contracted the capsule (Pickrell, Puckett & Given, 1979). 

Submammary implantation has been pursued with a variety of 

techniques. However, contracture rates of over 50% 

are reported in the literature (Hetter, 1979). 
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Since the general principle inherent in alloplastic 

implantation is to cover the implant with a thick, vascular 

layer of soft tissue, many surgeons today implant the pros

thesis in a subpectoralis position. Total subpectoralis 

implantation is considered by those who use it as a 

technique offering protection against trauma and exposure, 

better contour and control, and positioning of the implant. 

some surgeons have suggested that breast prostheses placed 

beneath pectoralis muscle result in softer breasts. 

Whether this effect results from lack of capsular con

tracture or merely from inability to palpate a firm mass 

under extra overlying soft tissue has not been determined 

(Little, Golembe, & Fisher, 1981). 

Ksander, Vistnes and Kosek (1981) conducted an 

experimental study on rats that indicated the softness 

from submuscular prosthesis placement was due to padding 

effects. Twelve female rats received gel-filled mini

prostheses. The prostheses were implanted at various 

tissue depths. 

Immediately following the surgical procedure and at 

10-day intervals, compressibility of each prosthesis and 

the surrounding tissue was measured. After 200 days, the 

animals were sacrificed. The prostheses were removed and 

tissue histological studies were performed on the capsules 

surrounding the prostheses. 
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While the incidence of contracture was similar for all 

implants regardless of tissue depth, the compressibility 

of an implant decreased with tissue depth. The capsules 

that had formed around the deepest implanted prosthesis 

had the greatest mass. Implications from this study were 

that capsule thickness is not necessarily related to the 

degree of capsular contracture, and the softer breast of 

subpectoralis implantation is probably due to the over

lying tissue masking or padding the underlying capsular 

contracture. 

Subpectoral augmentation was first described by 

Dempsey and Latham (1968). It has since been advocated 

by many (Spira, 1981; Truppman & Ellenby, 1978). However, 

there are many surgeons who have not adopted the procedure 

because of technical -problems such as superior or lateral 

displacement, muscular prominence, and lack of mammary 

projection (Scully, 1981). 

Scully conducted a study in 1981 of 200 submamrnary and 

subpectoral augmentations that had been performed over a 

4-year period with a minimum of 1-year follow up. All 

silicone gel-filled prostheses ranging in sizes from 150 

to 340 cc were implanted using the periareolar incision. 

Of the 80 patients who received submammary implantations, 

only 30"/4 approached the ideal implant with normal 

appearance and softness on palpation. However, of the 120 
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patients who received subpectoral implantations, only 5% 

reported a mild grade of capsular contracture and 95% were 

considered to be ideal (Scully, 1981). 

The subpectoral procedure is usually performed as an 

outpatient procedure with sedation administered via intra

venous 5% dextrose and water. An inframammary incision is 

made and dissection is continued until the origin of the 

pectoralis major is encountered. This origin is avulsed, 

preventing injury to the nerve and vascular supply to the 

pectoralis muscle and to the breast. After adequate 

dissection, the prosthesis is inserted (Truppman & 

Ellenby, 1978). 

Despite the immense amount of time, energy, and money 

that has gone into solving the problems of augmentation 

mammaplasty, many complications still accompany the 

procedure. Complications associated with augmentation 

are as follows: 

1. capsular contracture 

2. infection 

3. hematoma 

4. serious extravasation 

5. wound disruption 

6. erosion of the overlying skin 

7. congestion of the breast 

8. displacement of the implant 
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9. painful breast 

10. tissue thinning and streaking 

11. lack of symmetry following implantation 

12. visible and palpable edges of implant 

13. anesthesia of the nipple 

14. extrusion of the implant 

Capsular contracture is by far the greatest problem 

of augmentation mammaplasty (Vinnick, 1967). It cannot 

be totally eliminated by the most experienced surgeon. 

Capsular contracture is unpredictable and may occur 

bilaterally or unilaterally and result in painfulness, 

decreased size, distorted contour, and increased firmness 

of the breast. In a study by Cronin, Perso£f, and Upjon 

(1978) of 146 augmentation patients, 53% of capsular con

tractures occur in the first 6 months, 30% occur 

in the next 6 months, and 17% occur within 4 years. These 

findings were in agreement with Baker (1976) and Hetter 

(1979). 

Even though silicone has proved to be superior to 

other alloplasts, it is still a foreign material to the 

body. According to Gurdin (1967), every surgeon implanting 

foreign material in the body could eventually encounter 

complications. Since breast augmentation is accomplished 

by the surgical implantation of an alloplastic prosthesis, 

both the process and the foreign material stimulate the 
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biological response of inflammation, a process central to 

the survival of an organism (Brody & Latts, 1981). 

Inflammation is characterized as a vascular and 

cellular response designed to defend the body against 

foreign substances and to rid the body of dead and dying 

tissue. Similarly, the body reacts to any insoluble 

foreign body by either extruding or walling it off. The 

intensity and extent of the reaction varies widely and is 

dependent upon both the physical and chemical nature of 

the foreign body (Peacock & Vanwinkle, 1976). 

The inflammatory response is stimulated in the non

contaminated wound of surgery; however, it usually subsides 

in approximately 5 days. During the acute inflammatory 

response, intracellular material is released into the 

extracellular compartment of the wound. This material 

acts upon the microcirculation, precipitating an increase 

in its permeability. The increased permeability allows 

the escape of proteins and cells into the wound space. 

Gentle manipulation of tissue, hernostasis and aseptic 

techniques all limit the inflammatory response (Peacock 

& Vanwinkle, 1976). 

When a synthetic prosthesis is inserted, the 

inflammatory response takes on chronic inflammatory 

characteristics. The foreign material attracts monocytes 

and macrophages which in turn attract fibroblasts. 
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Fibroblasts surround the macrophages and deposit a matrix 

of collagen fiber. Even in a minimal reaction gross 

microscopic examination reveals a fine layer of thin 

colleagenous capsule, walling the foreign material off 

from adjunct tissue. According to Peacock and Vanwinkle 

(1976), the thickness of the capsule is proportional to 

the chemical irritation, the smoothness of the implant 

surface, and the mobility of the foreign material. 

In the case of foreign material, such as a silicone 

implant, it has been shown that fibroblasts show direc

tional movement across the implant according to the 

surface texture and tension. The fibroblasts produce 

multiple linear bands of collagen fibrils arched about 

the semi-circular breast implant. These curved or arching 

bands of collagen fibrils about the breast implant develop 

circular contracture (Scully, 1981). 

The capsular contracture creates excessive firmness 

of the breast; as the capsule develops, it has the effect 

of decreasing the surface area of the implant until it 

reaches a spherical shape, at which point further con

tracture stops due to the noncompressibility of the 

silicone gel. The implant is squeezed into a firm, hard 

immobile ball by the contracted enveloping capsule and 

results in a breast devoid of natural feel, normal contour, 

and mobility (Caffee, 1983). 



Although the formation of fibrous capsule around 

implants is part of the normal healing process, it is 
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still not understood why some patients develop contractures 

and others do not or why some contractures develop uni

laterally and others bilaterally. 

The development of capsule contracture has been 

associated with many factors. The outline below presents 

some possible causes of capsule contracture. 

A. Physiological response (inflammation and fibrosis) 

to irritation 

1. Physiochemical irritation 

a. Pressure; excessively tight pocket for 

implant with reactive fibrosis 

b. Physiological response to silicone in gel 

or envelope, or response to irritant 

encountered in processing or in surgery 

2. Biological irritation, endogenous 

a. Blood, as suggested by both clinical 

impression and experimental evidence in 

fibrosis and early capsule formation 

b. serum 

3. Biological irritation exogenous (bacterial) 

a. Subclinical infection due to contamination 

at time of surgery or infection by apatho

genic bacteria 

b. Anaerobic bacterial infection 
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B. Innate endogenous scarring tendency (Kaye, 1978) 

The degree of capsular contracture is generally 

determined subjectively according to the following classi

fication system developed by Baker: 

Grade I. The augmented breast feels as soft 
as an unoperated one. 

Grade II. Minimal--the breast is less soft and 
the implant can be palpated, but it is not visible. 

Grade III. Moderate--the breast is more firm, 
the implant can be palpated easily, and it (or 
distortion from it) can be seen. 

Grade IV. severe--the breast is hard, tender, 
painful, and cold. Distortion is often marked. 
(Little & Baker, 1980, p. 30) 

To date, no generally accepted method for quantifying 

capsular contracture exists. Techniques such as palpation 

and tonometry have been used to evaluate contracture. The 

limitation of data derived from palpation is that they are 

subjective. Tonometry has not proven to be a reliable 

technique because breast tissue fluctuates with changes 

in body weight, menstrual cycle and with hormonal influ

ences. Tonometry done on two normal breasts often reveals 

different readings due to the lack of breast symmetry 

(Hayes & McLeod, 1979). 

Research regarding the complication of capsular con

tracture has proceeded along two lines: modification of 

the tissue response to the implants and modification of 

the implants themselves. Numerous studies on humans have 



shown that silicone molecules migrate into surrounding 

tissue either from leakage of silicone from within the 

silicone implant, or from shedding of silicone from the 

silicone containing envelope. 
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As a foreign material, silicone is encapsulated by 

fibrous tissue. Tumor formation, granulomatous lesions, 

inflammatory cell response and capsular contracture can 

occur from silicone implantation. In rats, fibrosarcomas 

have been found 7 months to 2 years after implantation 

(Heggers et al., 1983). 

A study done on silicone injected mice found that the 

silicone generated granulomatous lesions. Histologically 

these mice were found to have macrophages that contained 

engulfed silicone, and the silicone was subsequently found 

in the regional lymph nodes and throughout the 

reticuloendothelial system (Heggers et al., 1983). 

Mandel and Gibbons (1979) removed severe contracted 

capsules from five patients. These capsules were analyzed 

by energy dispersion X-rays. Silicone was found both 

within the cells and in the intercellular spaces. The 

envelopes of the silicone gel-filled low profile round or 

teardrop implants were intact; therefore, researchers 

reached the conclusion the silicone had diffused through 

the envelopes. The characteristics of a foreign-body 

tissue response was found to be associated with the 

silicone compound. 
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The findings of Mandel and Gibbons (1979) correlate 

with those of Baker, Levier, and Speilvogel (1982) who 

analyzed the capsular tissue from 15 patients. Gel-filled 

implants had been used in 14 of the patients and saline

filled implants had been used in the other patient. In 

this study, instead of using only energy dispersion X-rays 

for topographic information, a clinical assay technique 

was used for specific quantitative determination of total 

silicone content. The concentration of silicone varied 

from 15 to 9800 mg per gram of tissue. No correlation was 

found between the concentration of silicone in capsular 

contracture and capsule age. samples from the patient 

with saline-filled implants contained no silicone. There

fore, it was concluded from this descriptive study that 

silicone had diffused through the implant envelopes. 

The most complete and controlled histological study 

of capsules was conducted by Gayou in 1979. In an attempt 

to control the many variables which other studies had not, 

specimens were collected from seven women with significant 

unilateral capsular contracture in whom access to the 

noncontracted side was also possible in the course of the 

implant exchange. 

Of the seven cases, three involved removal of gel 

implants, three involved removal of inflatable implants, 

and the last case involved removal of double-lumen implants. 
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Patients were from 24 to 45 years of age with postsurgery 

periods from 4½ months to 3 years. A single blind tech

nique was used in managing the data. The data was not 

decoded until all tissue examinations were completed. 

Included in the data was a clinical grading of capsule 

firmness using the Baker 4-grade scale. 

Analysis of the data resulted in the following 

findings: 

1. The presence of silicone droplets as identified 

in capsular tissues did not correlate with the clinical 

finding of firmness. 

2. Contracted capsules were apt to be significantly 

more cellular, as a result of an increased fibroblast 

population. 

3. The severity of inflammation in a biopsy of a 

capsule did not correlate with the degree of firmness in 

the breast. 

4. In the seven cases studied, capsule thickness, 

vascularity, collagen alignment, presence of foreign 

bodies, or presence of an inner cell layer of macrophages 

did not correlate with the clinical finding of firmness 

(Gayou, 1979, p. 706). 

In addition to the descriptive human studies there 

have been animal studies conducted on silicone implants. 

One such study was conducted by Rudolph and Abraham (1980) 
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in which 10 female New Zealand rabbits were used for 

implantation of silicone prostheses. The animals were 

sacrificed at 1, 2, 3, 4, 8, or 12 weeks and dissected 

to remove the implants. 

Gross examination revealed filmy, connective tissue 

capsules around all implants. According to light micro

scopy, capsules were similar in appearance to those of 

humans. Examination revealed collagenous tissue with 

considerable cellularity. vacuoles of apparent silicone 

were seen in 37 of the 40 tissue sections. These findings 

were consistent with the experimental study on rats con

ducted by Ksander et al. (1981) in which the capsules in 

rats were found to be essentially identical to those of 

humans. Tissue surrounding the gel implants did contain 

silicone. 

These human and animal studies did not provide any 

evidence regarding the role of silicone particles in 

capsular contracture. The studies only offered strong 

evidence of silicone diffusion into tissue surrounding 

the implants. The limitations of these studies were many. 

Although animal studies have indicated the phenomenon 

of capsule formation is very similar to humans, the firm

ness of capsules developed in animals has been inconse

quential in comparison to human capsules. The studies 
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conducted on humans were limited by lack of control of 

variables, lack of adequate sample size, and the obvious 

problem of inaccessibility to tissue from augmentation 

patients with acceptable surgical results. 

Since capsular contracture appears to be a natural 

phenomenon as is wound contracture, efforts at reducing 

it have been directed at modifying a natural response. 

The modification of the inflammatory response is typically 

carried out in medicine and surgery by using cortico

steroids. 

The use of locally administered corticosteroids 

creates a double-edged sword effect. They have been used 

in augmentation mammaplasty with limited successes and some 

failures. The success is associated with decreased per

centages of capsular contracture. The failures have been 

attributed to tissue thinning, necrosis, and shriveled 

breast skin which diminishes the chances of an aesthetic 

repair (Wilkinson, 1978). 

Controlled studies on the effects of corticosteroids 

are lacking in the literature. The only study with any 

experimental nature was conducted by Ellenberg and Braun 

(1980). They investigated the capsular contracture rate 

of 102 augmentation patients with gel implants and 153 

patients with double-lurnan implants with saline solution 

containing corticosteroids in the outer lumen. The group 
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with double-lumen implants was divided into two groups: 

the first group of 111 patients received 20 mg Solu-Medrol 

in the prostheses and the second group of 42 patients 

received less than 20 mg of Solu-Medrol. 

A summary of the data is as follows: Out of the gel 

prosthesis group of 102 patients, 69 patients, or 67.6%, 

developed capsule contracture greater than Grade I. Out 

of the 111 patients who received 20 mg of Solu-Medrol in 

a double-lumen prosthesis, 11 patients, or 9.9%, developed 

capsular contracture greater than Grade I. However, four 

of the lll patients developed complications with the Solu

Medrol. Out of the 42 patients who received less than 20 

mg of Solu-Medrol, five patients, or 11.9%, developed 

capsular contracture of significance and one developed 

Solu-Medrol complications of tissue thinning. 

The researcher concluded, in the first year of 

follow-up, the incidence of capsular contracture was 

reduced 17 times by using the double-lumen implants with 

20 mg or less of Solu-Medrol. 

An important factor not evaluated in this study was 

the use of double-lumen implants without the addition of 

steroids in the outer lumen. The use of a different type 

of prosthesis was not appropriate as a control. However, 

according to the presented data, the percentage of capsular 

contracture greater than Grade I does increase with smaller 

doses of Solu-Medrol. 
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There is no concensus in the literature regarding the 

use of steroids for the prevention of capsular contracture. 

Many surgeons advocate using locally applied steroids and 

many state the installation of steroids makes no difference 

in the percentage of capsular contracturesr 50% of patients 

will still develop capsular contracture, regardless of 

steroids (Snyder, 1978). 

Fredrick (1976) installed 50 mg of triamcenolone in 

only one implant pocket in a series of patients. He con

cluded there was no significant difference in capsular 

contractures of the two breasts and therefore abandoned 

the use of steroids. 

Studies of the use of steroids in the literature for 

preventing capsular contracture are inconclusive. Para

meters for investigating the effects of steroids vary 

widely: type of steroid, dosage, installation technique, 

and methods of analysis. studies without exception are 

anecdotal in nature. There has generally been no attempt 

at scientific control. Established techniques for clinical 

drug trials are not evidenced in any of the plastic surgery 

writing {Brody & Latts, 1981). 

Even though it has been recognized that capsular con

tracture is the result of a normal physiological response 

to foreign material, additionally it has been postulated 

that subclinical infection with staphylococcus epidermidis 



contributes to the development of capsular contractures 

{Miller, 1981). Three studies present this postulate. 
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Shah, Lehman, and Tan (1981) conducted an experimental 

study of 16 New Zealand white rabbits. The rabbits were 

implanted with sterilized miniature silicone implants. 

The implant pocket on one flank was contaminated with 

.1 cc of various concentrations of staphylococcus epider

midis and the other flank (control) received .1 cc of 

normal saline. The contaminant Staphylococcus epiderrnidis 

was obtained from a patient with capsular contracture. The 

rabbit capsules were removed at 2, 4, 6, or 8 weeks. 

Histological and bacteriological studies were performed. 

The investigators concluded the subclinical infection 

with staphylococcus epidermidis might be related to the 

etiology of capsular contractures. All of the implants 

on the contaminated side developed capsular contractures 

of Grade III or IV according to Baker's criteria, while 

the controls were considered to be Grade I or II. The 

contaminated capsules were firmer, more fibrous, and two 

to three times thicker than the controls. There was no 

relationship between the thickness of the capsule and the 

bacterial concentration. 

The problem with this study, as with most related to 

capsular contracture, was observations were subjective and 

difficult to quantify. Furthermore, there have been no 



34 

histological or clinical studies that have related capsule 

thickness to the presence, absence, or degree of capsular 

contracture. Also, the investigators did not operational

ize the term subclinical infection (Miller, 1981). 

However, it must be recognized this study did provide 

better variable control by using a laboratory model. 

Further support for the subclinical infection postu

late is offered by Burkhardt, Fried, Schnur, and Tofield 

(1981). Prior to this study, Burkhardt reported an overall 

capsular contracture rate of 50%. However, after using 

intralumenal Keflin or Garamycin, the incidence of capsule 

contracture was reduced to 3% in a 12-month follow-up. 

Prior to installing antibiotics locally, Burkhardt 

et al. (1981) reported that 71% of 74 cultured open 

capsulectomies had a positive culture rate. Out of the 

71%, 90% were staphylococcus epidermidis. The investigators 

concluded the cause of capsular contracture may be a low

grade infection around the prosthesis. The postulate was 

plausible in light of the random and unilateral pattern of 

capsular contracture. 

Staphylococcus epidermidis, although a nonpathogenic 

bacteria, can become a pathogen in the presence of a 

foreign material. This organism has been identified as 

the source for infection around heart valves, central 

nervous system shunts, cardiac pacemakers, orthopedic 
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prosthetic joints as well as breast prostheses (Miller, 

1981). 

The terminal-duct system of the breast is not sterile 

and a common inhabitant of nipple secretions is staphylo

coccus epidermidis. Thus, use of the common periareolar 

incision to implant the prosthesis can contaminate the 

surgical pocket. Because the breast is a duct system, 

surgeons may be implanting a foreign body into a nonsterile 

organ (Truppman & Ellenby, 1978). 

Again, it must be recognized that the study by 

Burkhardt et al. (1981) does not satisfy the criteria of 

proper drug trials, nor does it offer any evidence of 

scientific control or provide rationale for selecting 

Keflin or Garamycin rather than other more effective 

anti-Staphylococcal drugs. Logically, it follows that 

if these antibiotics are effective in preventing capsular 

contracture by preventing infection, then using steriods 

would increase the rate and degree of capsular contracture 

since steriods inhibit wound healing and the body's 

response to invading organisms (Brody & Latts, 1981). 

Even though it presents the same weaknesses as the 

Burkhardt et al. (1981) study, Dubin's descriptive study 

offers evidence of the validity of the postulate. He 

obtained Staphylococcus epidermidis growth in 21 of 22 

cultures taken from inside contracted capsules after the 



implants were removed. As a result, he started using 

Bacitracin foam in the surgical pocket space. In his 

series of 2,000 primary augmentation mammaplasties over 

a 7-year period, he reported less than 3% firm breasts 

with the use of Bacitracin foam (Williams, 1981). 
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Other studies have been done which dispute the theory 

that capsular contracture may be caused by low grade or 

subclinical infection. Two main studies were cited in the 

review of literature. 

Since bacteria can be seen easily under electron 

microscope, Rudolph and Woodward (1983) studied previously 

harvested tissue from both contracted and noncontracted 

breast tissue to look for the presence of bacteria and 

inflammatory cells. The study consisted of 31 patients 

who underwent open capsulectomies. Of the 49 capsule 

specimens obtained from the patients, 25 were hard and 

24 were soft. The researchers ascertained that whether 

the specimens were hard or soft, no gross evidence of 

infection or hematoma was found. The high-power 

electron microscopy study revealed 48 capsules, both hard 

and soft, to be negative for the presence of bacteria and 

inflammatory cells typical of infection. As with other 

capsule histological studies, rnyofibroblasts and free 

silicone were identified. 

Bacterial contamination as a cause of contracture was 

also studies by Kossovsky, Heggers et al. (1984). In this 
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study, an animal model was used to investigate the rela

tionship between bacterial contamination and contracture. 

Five Hartley-strain guinea pigs were used for 

bilateral implantation of 2 cc McGhan silicone prostheses 

that were sterilized then contaminated with broth culture 

of Staphylococcus Aureus. Five other guinea pigs received 

bilateral sterile McGhan silicone implants. A total of 10 

s. Aureus contaminated prostheses and 10 sterile prostheses 

were implanted subcutaneously over the pectoral muscles. 

One animal from each group was sacrificed on days 3, 7 and 

17 and the balance was sacrificed on day 40. All specimens 

were examined with a Cambridge stereoscan II scanning 

electron microscope equipped with a quantitative Kevex 

7700 energy dispersive x-ray analysis spectrographic 

system. 

No external changes were grossly visible in any of 

the control animals. Tissue capsules were palpable in the 

surviving s. Aureus animals by day 14 and well-developed 

by day 40. The capsules around the sterile implants were 

not grossly palpable until day 30. However, eventually 

well-developed capsules developed. The histological 

studies demonstrated that the capsules that form around 

contaminated prostheses are qualitatively identical to the 

capsules that form around sterile prostheses. The con

clusion drawn from the study was that local infection only 
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accelerates the process of capsule formation and capsules 

in both contaminated and sterile implantations are 

qualitatively identical. 

Besides the exogenous sources of inflammatory 

stimulants such as bacteria, endogenous factors such 

as blood were thought to cause fibrosis and capsular 

contracture (Worton & Seifert, 1978). The importance 

of hemostasis for preventing capsular contracture seems 

logical if consideration is given to the relationship of 

dead tissue and cellular debris to the inflammatory 

response. It has long been recognized that the 

inflammatory response is proportional to the amount of 

necrotic tissue (Peacock & Vanwinkle, 1976). 

The mechanical characteristics of the pocket developed 

for the prosthesis have also been related to the develop

ment of capsular contracture. As discussed in the 

previous paragraphs, the capsular contracture creates 

excessive firmness of the breast and distorts natural 

feel and appearance. 

To be aesthetically pleasing, the augmented breast 

should be indistinguishable from normal breasts. There 

should be nonnal mobility and flow; the breasts should 

fall to the sides when the patient lies on her back (Kaye, 

1978). Therefore, the implant pocket must be larger than 

the implant, allowing the prosthesis room to move and 
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expand if compressed. According to Pickrell, Puckett, and 

Given (1979), it is important to create a sufficiently 

large pocket to protect the implant from being compressed 

if the capsule does contract. 

Analysis of the literature indicates there is not only 

general agreement among plastic surgeons of the need for 

adequate dissection of the pocket, but also of the need to 

keep pocket size maintained while the fibrous capsule forms 

around the prosthesis (Foerster, 1978). 

Maintenance of the size of the surgical pocket is 

accomplished postoperatively by moving the prosthesis 

against the walls of the forming capsule. The patients 

are instructed to move their breasts in all directions in 

order to keep the capsule expanded. However, in the first 

2 to 3 weeks of postoperative care, the pockets are 

expanded by using Ace wraps or an all-elastic bra, rather 

than by manual manipulation. Flattening of the implants 

seems to allow the capsule to form at the maximum surface 

of the flattened implant. Cronin et al. reported the 

continuous gentle pressure resulting from wearing the Ace 

wrap maintained soft breasts under treatment; however, 

patient acceptance of a 24-hour wrap was poor. Firmness 

returned as soon as treatment was discontinued (Cronin, 

Persoff & Upton, 1978). 
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Manual manipulation of the breast is frequently men

tioned in the literature as a technique for keeping the 

breast pocket expanded and is referred to as expansion 

exercises. Hipp et al. (1978) noticed no improvement 

when they introduced capsule expansion exercises to their 

patients postoperatively. Likewise, other contributors to 

the literature do not advocate expansion exercises, main

taining traurnitization of the breast tissue contributes to 

capsule formation (Pickering, Moore & Vecchione, 1978). 

However, some say mobilization of the breasts helps prevent 

capsular contracture (Foerster, 1978; Truppman & Ellenby, 

1978; Vinnick, 1976). After closed capsulotomy, Baker 

et al. instructed their patients to massage their breasts 

vigorously, deeming the manipulation helpful. Kaye (1978) 

states breast mobilization maneuvers are important in pre

venting capsular contracture and such preventative measures 

warrant further evaluation. 

There is no standardization presented in the literature 

of the duration, frequency or technique of expansion exer

cises, nor is there any indication of any study investigat

ing the effectiveness of expansion exercises as a method 

of preventing capsular contracture. 

Preventing capsular contracture is critical since 

present treatment is generally only temporarily effective, 

and the incidence of reoccurrence is high. Initially, 
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the only treatment was an open capsulectomy. Later, the 

technique of closed capsulotomy was discovered. 

The open capsulectomy procedure was performed through 

the original surgical incision. The scar tissue was 

incised and the prosthesis removed. Most often, the 

implant was removed and replaced with the same or 

different type and size of implant. Open capsulectomy 

was not usually done except in extreme cases due to the 

tendency for the capsular contracture to redevelop (Baker, 

Bartels, & Douglas, 1976). Open capsulectorny was an 

expensive procedure not covered by insurance and not 

anticipated by the patient at the time of her initial 

surgery, which was also not covered by insurance. 

According to Moore and Thompson (1978), the removal 

of unsatisfactory implants and replacement of them with 

newer models is a lucrative procedure for the plastic 

surgeon. And -unfortunately, the condition and constriction 

of underlying tissue makes repeated implants less likely to 

be successful as the original ones. 

In 1975, a more acceptable and less expensive treatment 

for capsular contracture was discovered--closed compression 

capsulotomy. The surgeon grasped the breast tightly in 

both hands, exerting maximum pressure while rotating his 

hands 360 degrees. The fibrous capsule was ruptured as 

the breast tissue was rotated against the prosthesis 
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(Vinnik, 1976). For many patients, the closed capsulotomy, 

although often only temporary, resulted in a breast of 

normal consistency, mobility, and contour. While the 

discovery of this technique has been viewed as one of 

the most significant factors in the management of capsular 

contracture, it is not without complications. 

In a survey of 756 plastic surgeons, a total of 

30,000 closed capsulotomies were reported. The resulting 

complications from the procedure were as follows: 

(a) hematornas followed the compression 301 times, 

(b) ruptured implants followed 280 times, (c) ruptured 

implants with extravasation of gel into soft tissue 

followed 343 times, (d) incomplete tears of the fibrous 

capsule followed 1,219 times producing a distorted shape 

of the breast, and (e) an undesirable displacement of the 

implant followed 748 times. The total estimate of aug

mentations performed during the last 5 years according to 

the survey, was 114,617 (Nelson, 1980). 

In a descriptive study by Gruber and Jones (1981), 

75 closed capsulotomies were reviewed as an effective 

method of capsular resolution. In 22 of the cases, either 

the patient or the physician was dissatisfied because a 

soft breast was not acquired as a result of the procedure. 

Eight patients experienced distortion of their breasts 

while one patient had rupture of the implant and migration 
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of the gel. Using Baker's grading criteria, it was deter

mined that Grade II patients experienced the fewest 

complications. More complications occurred in Grade III 

patients and even more in Grade IV patients. 

The investigators reached the conclusions that 

patients with Grade II capsular contractures were the 

best candidates for the procedure and Grade IV capsular 

contractures were the poorest candidates because of the 

high incidence of complications. Also, if there was no 

rupture on the first attempt, the procedure should have 

been abandoned since repeated attempts were associated 

with an increased risk of complications. 

Williams (1981) associated a 30% rate of unsatisfactory 

results with closed capsulotomies and stated that it becomes 

questionable if closed capsulotomies are justified in light 

of a high rate of complications. He also stated the com

plication of ruptured implants is of serious consequences 

since the gel can never be totally removed and cautions 

surgeons about the legal perils of the procedure. 

Closed capsulotomy is the only nonoperative means 

the physician has of coping with the undesirable 

complication of capsular contracture. Unfortunately, 

many patients require repeated capsulotomies to 

maintain a soft breast and there are some patients 

with such thick capsules that closed capsulotomies are not 



effective and must be abandoned in favor of an open 

capsulectomy. 
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An appraisal of the literature lends support to the 

general conclusion of the plastic surgeons that capsular 

contracture cannot be prevented until methods are developed 

to control the formation of scar tissue (Little & Baker, 

1980). According to Kaye {1976), capsular contracture can 

be prevented. Based on his experience and the experience 

of others, he suggests the following for avoiding capsular 

contractures: 

1. Do not do augmentations. Capsular formation will 

be nonexistent if the surgery is never performed. 

2. Do not recognize capsules if they occur. Many 

surgeons never accept a capsule when confronted with it. 

The loose definition of capsule formation allows them to 

do so. 

3. Do not follow up. If one never sees the patient 

after surgery, one's record can be kept capsule free. 

The possibility of Kaye's (1976) second point being a 

common occurrence is supported by a study conducted by 

Hetter (1979). The response to his survey of 156 women 

indicated that the surgeon's impression of breast firmness 

averaged half the rate reported by the patients. Macgregor 

(1971) pointed out that many plastic surgeons have a desire 

to create beautiful people, thus obscuring the difference 
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between the wish to cure and the need to cure. Too many 

cavalier physicians continue to mutilate the delicate 

breast tissue and structures by trying out each new 

implant in the attempt to create the beautifully propor

tioned breast. Hence, evaluations of surgical complica

tions may suffer from the surgeon's "Pygmalian 11 complex. 

The dilemma remains as to why thousands of augmenta

tion patients do not develop capsular contractures and 

others do. One must give strong consideration to the 

possibility that a population of patients exists that 

either considers firm breasts a natural result of 

augmentation, or because of other reasons, never seeks 

resolution of the capsular contractures. 

This review of literature clearly indicates there 

is no substantiated method of preventing capsular con

tracture. It is impossible to analyze the variables 

associated with capsular contracture since surgeons have 

promptly implemented each new idea in hopes of reducing 

the contracture. The procedure remains fraught with a 

high percentage of complications, yet there has not been 

a controlled, documented study of breast implantation. 

No developed implant has had a favorable, long-term 

clinical record but the Federal Drug Administration has 

made no effor± to demand controlled studies or restrict 

the use of implants even though the medical literature is 



filled with serious complications associated with breast 

augmentation (Moore, Thompson, 1978). 

summary 
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According to the literature reviewed, obtaining 

satisfactory results from augmentation mammaplasty has 

been a major challenge to plastic surgeons. The unsolved 

problem of capsular contracture has stimulated development 

of various implants and surgical techniques. A host of 

surgical, phannacological and mechanical techniques have 

been investigated to prevent or diminish capsular contrac

ture. However, there is still no generally effective 

method for preventing capsular contracture, nor is there 

any agreement as to its cause. 



CHAPTER 3 

METHODS AND PROCEDURES 

The purpose of this study was to determine the effects 

of expansion exercises in modifying capsular contracture. 

The basic theoretical proposition of this study is expan

sion exercises counteract the physical and biological 

forces of capsular contracture. 

Methodology 

An experimental design was used in this study to 

eliminate the criticism previous studies have received. 

It has not been possible to place any confidence in other 

research findings regarding prevention or modification of 

capsular contracture. No analysis of variables has been 

possible because plastic surgeons have used the "shotgun" 

approach by implementing any new idea for reducing the 

unfavorable results of capsular contracture. All studies 

have been descriptive in nature and anecdotal in proof; 

they have lacked even rudimentary attempts at scientific 

control (Brody & Latts, 1981). 

The design used for this study was the experimental 

Posttest-only Control Group Design (Campbell & Stanley, 

1963). This design has the properties of true experimental 

research: manipulation, a control group and randomization. 
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The independent variable was manipulated by 

administering it to one group while the other group 

received no treatment at all. After an appropriate 

period of time, the effects of the independent variable 

were compared according to some criterion measure 

(dependent variable). The differences in the values of 
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the dependent variable for the two groups were compared 

to assess the significance of the effects of the indepen

dent variable (Polit & Bungler, 1978). 

The independent variable manipulated in this study 

was expansion exercises. The dependent variable was the 

grade of capsular contracture and was quantified according 

to Baker's grading classification (Little & Baker, 1981). 

The use of a control group in the experimental design 

allowed a comparison of the performance of the control 

group on the dependent measurement as a basis for assess

ing the performance of the experimental group on the same 

measure. In obtaining scientific evidence, a comparison 

was necessary in order to attribute any response to the 

independent variable (Abdellah & Levin, 1965). 

The process of randomization controls or minimizes 

the influence of extraneous variables. Randomization 

allowed for all factors except the independent variable 

to vary randomly. While random assignment was necessary 

for testing a causal hypothesis, randomly selected samples 

were not (Diers, 1979). 
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Random assignment assured any one patient of getting 

the experimental or control treatment. The purpose was not 

to equalize the groups, but rather to assure random rather 

than systematic variation of important variables (Diers, 

1979). 

The method of random assignment chosen for this study 

was the use of alternate assignment with a random start. 

The alternate assignment assured equal numbers for the 

control and treatment groups (Kerlinger, 1964). From a 

table of random numbers, a number was randomly selected 

and assigned to the first patient. If the number was even, 

the patient was placed in the treatment group, and if odd, 

the patient was placed in the control group. Thereafter, 

the remaining patients were assigned to either group on an 

alternating basis (Kerlinger, 1964). 

setting and Subjects 

The data was obtained from 40 women between the ages 

of 20 and 44 who had undergone augmentation mammaplasty. 

Subjects who had augmentation mammaplasty for post

mastectomy reconstruction were excluded. 

Forty subjects were selected from a plastic surgery 

practice in a metropolitan area and divided into two groups. 

TWenty subjects were randomly assigned to the treatment 

group and 20 randomly assigned to the control group. The 



following descriptive data was obtained: preoperative 

diagnosis, age, and previous surgeries. 

Protection of Human Subjects 
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Subjects comprising the treatment group were informed 

of the study's purpose and given the opportunity to volun

teer their participation. Each volunteer was provided with 

a written consent form ensuring confidentiality of findings, 

explaining procedures and projected benefits, identifying 

any risks involved, and instructing the subject of her 

freedom to withdraw her consent at any time. The protec

tion of human subjects was provided according to the Human 

Subjects Review Committee Guidelines. see Appendix E. 

Instruments 

The data was recorded on two printed forms: the 

Descriptive Data and the Progress Sheets. The Descriptive 

Data Sheet was completed by a registered nurse at the 

3-day post-operative visit when the patient was randomly 

assigned to either the control or treatment group. The 

patient's name, age, preoperative diagnosis, size of 

prosthesis and group assignment, as well as previous 

surgeries, were selected demographic characteristics to 

be identified on this sheet. (See Appendix A.) 

The Progress Sheet was maintained by t.a~e registered 

nurse responsible for the patient's exercise instruction. 

(See Appendix B.) The sheet provided a record for 
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subsequent development of capsular contracture since the 

onset of capsular contracture is highly variable and unique 

to every patient, generally occurring from 2 to 6 months 

following surgery (Little & Baker, 1980). 

The capsular contracture baseline measurement for each 

breast was recorded on the Progress Sheet at the 1-week, 

2-week, 1-month, 3-month, and 6-month post-operative 

visits. If the patient developed this complication outside 

her scheduled post-op visits, her grade of capsular con

tracture was recorded in a PRN Date column provided on the 

Progress Sheet. Additionally, space was provided on the 

sheet to record intervention modality. such intervention 

modalities were expansion exercises, closed capsulotomy or 

open capsulectomy. 

Data Collection 

All subjects experienced the same surgical procedure 

(see Appendix C) except the size of the implants varied 

accordingly to each patient's body structure. The post

operative care was the same for all with the exception of 

instruction and use of expansion exercises. The treatment 

group practiced expansion exercises whereas the 

control group did not, but was otherwise given the 

same postoperative instructions (see Appendix D). 

At each follow-up visit, all subjects were evaluated 

for capsular contracture. To control for subjectivity, the 
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grade of capsular contracture was determined by three 

examiners: A registered nurse responsible for exercise 

instruction, the operating physician and an associate 

physician. The determined capsular grade was recorded 

along with necessary intervention modalities on the 

progress sheet (Appendix B). 

The dependent variable, grade of capsular contracture, 

was measured three days to one week following surgery. 

Because of the time factors related to the wound healing 

process, however, capsular contracture generally would 

not have developed until at least the 14th postoperative day 

The degree of capsular contracture was determined by 

palpating each breast. Each breast was then graded accord

ing to the classification system developed by Baker: 

Grade I--the augmented breast feels as soft as 
an unoperated one. 

Grade II--minimal--the breast is less soft and 
the implant can be palpated but is not visible. 

Grade III--moderate--the breast is more firm, 
the implant can be palpated easily, and it (or 
distortion from it) can be seen. 

Grade IV--severe--the breast is hard, tender, 
painful, and cold. Distortion is often marked. 
(Little & Baker, 1980, p. 30) 

The patients were randomly assigned to the control 

group or the treatment group at the 3-day postoperative 

visit. The treatment group was designated as sample 

One and the control group designated as sample Two. 
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On the 3-day postoperative visit, all of the experi

mental subjects were taught the expansion exercises by the 

same registered nurse. The subjects received reinforce

ment by performing the expansion exercises on themselves 

while being observed by the registered nurse. Also, as 

part of the reinforcement process, the subjects kept a 

daily log of length of time and frequency of expansion 

exercises. In addition, the subjects were given a printed 

sheet with the following instructions regarding expansion 

exercises. These exercises should be performed while lying 

on the back. 

l. Beginning the 3rd day following surgery, exercises 

should be performed 5 minutes per breast twice a day (morn

ing and night), using as much force as can be tolerated. 

2. With the heel of one hand, supported by the other 

hand against the rim of the breast, pressure is exerted 

to displace the breast in the opposite direction. This 

maneuver is repeated in each clockwise position. 

3. With the heel of the hand, supported by the other 

hand, pressure is exerted centrally at the nipple toward 

the rib cage as tolerated. 

4. The superior and inferior surface of the breast 

is compressed toward each other by the use of both hands. 

If a subject in the treatment group at any time 

developed a capsular contracture greater than Grade I, 
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steps were taken to reduce the grade by either changing the 

schedule of expansion exercises from 5 minutes per breast 

to 10 minutes per breast, or by performing either a closed 

capsulotomy or open capsulectomy, depending on the severity 

of the contracture. If a subject in the control group at 

any time developed capsular contracture greater than 

Grade I, the same intervention was availablei additionally, 

the patient was a given the option of using expansion 

exercises. 

Patients can develop contractures unilaterally or 

bilaterally. For this reason, only a patient's most 

affected breast where the initial onset of capsular 

contracture severity had occurred by the 6th month was 

subjected to statistical analysis. 

Treatment of Data 

Since the dependent variable measured in this study 

is ordinal in nature, the data was submitted to the non

parametric statistic: Kolmogorov-Srnirnov two-sample test 

for independent samples. For a test of two independent 

samples, the Kolmogorov-Smirnov test is the most useful 

of the nonparametric tests. It has the most power for 

testing any kind of difference. It is sensitive to loca

tion, central tendency, dispersion, skewness, and tests 

the maximum difference observed between two cumulative 

distributions. When compared to the ~-test, the 



55 

Kolmogorov-Smirnov test has high-power efficiency. For a 

one-tailed Kolmogorov-Smirnov test, the tabled Kd value is 

8 at the .OS level of significance for an N of 20. The 

hypothesis will be accepted if the value Kd is at or 

beyond the .OS level of significance (Siegel, 1956). 



CHAPTER 4 

ANALYSIS OF DATA 

The results and findings of the study designed to 

test the use of expansion exercises as a technique in 

modifying capsular contracture are presented in this 

chapter. The analysis of data is presented in two parts: 

The first consists of demographic data and the second part 

consists of the effects of expansion exercises. 

Description of sample 

The study design called for two randomly assigned 

samples selected from a plastic surgery practice in a 

metropolitan area. The treatment group, sample One, con

sisted of 20 caucasian women who had undergone augmentation 

mammaplasty, as illustrated by Table 1. The descriptive 

data on the 20 subjects revealed a mean age of 26.6, a mode 

of 20 and a range of 20 to 44 years of age. The mean 

implant size for the group was 370.8 cc with a mode of 

370 cc. Implants ranged from 325 - 420 cc. 

The control group, sample Two, consisted likewise of 

20 caucasian women who had also undergone augmentation 

mammaplasty, as illustrated by Table 2. The descriptive 

data for this group showed a mean age of 29.4, a mode of 
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Table l 

Age and Implant Size for Each subject in sample One, 
the Treatment Group 

Patient No. Implant Size 
(N = 20) Age (Volume) 

1 20 420 cc 
2 27 355 cc 
3 21 370 cc 
4 29 370 cc 
5 24 370 cc 
6 23 370 cc 
7 33 360 cc 
8 44 360 cc 
9 20 370 cc 

10 21 410 cc 
11 25 330 cc 
12 27 365 cc 
13 30 370 cc 
14 31 370 cc 
15 33 375 cc 
16 34 370 cc 
17 22 370 cc 
18 23 365 cc 
19 25 365 cc 
20 20 325 cc 
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28 and a range of 22 to 41 years of age. The mean implant 

size for the group was 357.5 cc with a mode of 370 cc. 

Implants ranged from 290 - 385 cc. 

Table 2 

Age and Implant Size for Each Subject in sample Two, 
the Control Group 

Patient No. Implant Size 
(N = 20) Age (Volume) 

1 28 365 cc 
2 29 365 cc 
3 33 385 cc 
4 25 370 cc 
5 22 370 cc 
6 36 370 cc 
7 26 370 cc 
8 40 345 cc 
9 3l 370 cc 

10 28 370 cc 
11 30 370 cc 
12 27 370 cc 
13 28 370 cc 
14 25 365 cc 
15 24 330 cc 
16 30 325 cc 
17 41 370 cc 
18 28 290 cc 
19 33 310 cc 
20 23 370 cc 

Of the 40 total subjects, none was dropped from the 

study. Midway through the project, two subjects of 

the control group moved out 0£ the area. However, 

they were still included in the sample because both had 

already developed Grade II capsular contracture. Follow 

up on the two subjects was completed via telephone. 
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All subjects had a preoperative diagnosis of mammary 

hypoplasia and had never undergone any surgery that 

required the implantation of a prosthetic device. They 

had also never experienced any other cosmetic surgery. 

To control for variation in surgical technique, all aug

mentation mannnaplasties were performed by the same plastic 

surgeon. 

Each subject received subpectoral insertion of Dow 

Corning double-lumen implants bilaterally. The silicone 

gel filled implant was placed in the surgical pocket and 

its outer lumen inflated with 20 mg. of Solu-Medrol, 500 mg. 

of Ancef and normal saline. The size of the implant varied 

with body size and structure according to physician's 

judgment. 

All subjects in the treatment group were taught the 

expansion exercises by the same registered nurse. The 

subjects were also given a printed sheet of exercise 

instructions. For purposes of this study and to promote 

regular exercise practice, the subjects all maintained a 

daily log of their exercise. At the conclusion of the 

study, all subjects stated they followed the prescribed 

exercise technique they had been taught but did not time 

their exercise periods for 5 minutes as indicated on the 

instruction sheet. The frequency of exercise for the 20 

subjects varied from l to 3 times per day with an average 

frequency of 2 exercise periods per day. 
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The control group did not practice expansion exercises 

but otherwise had the same preoperative diagnosis, opera

tive procedure and post operative care and instruction. 

Subjects in the control group also received the same 

number of follow-up visits for capsular contracture 

evaluation as did subjects in the treatment group. The 

following data was collected on all 40 subjects: pre

operative diagnosis, age, implant size, contracture 

severity of each breast, capsular contracture grade for 

each time period, and any intervention procedures that 

were elected. 

Findings 

The first data analyzed in this study were the demo

graphic data. The demographic data included preoperative 

diagnosis, age and implant size. 

All subjects had the same preoperative diagnosis of 

mammary hypoplasia. Patients who had undergone augmenta

tion mammaplasty for postmastectomy reconstruction were 

excluded from the study. 

Analysis of the sample means showed the treatment 

group to be younger than the control group by 2.8 years. 

Analysis also showed the mode of the treatment group to 

be 8 years younger than that of the control group. The 

ranges for both groups proved to be of the same magnitude. 
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Analysis of implant size showed that, overall, the 

treatment group had larger implants. The mean for the 

treatment group proved to be 13 cc larger than the control 

group's. The treatment group also had a 10 cc greater 

variance in range. Further analysis did show that the two 

groups had the same mode. 

Although there was a difference in mean age and 

implant size between the two groups, no relationship can 

be drawn linking age and implant size with the development 

of capsular contracture. There was no capsular contracture 

development in the treatment group and all but two subjects 

in the control group developed contractures greater than 

Grade I at some period in time, regardless of subject age 

or size of implant. 

The second data analyzed in the study were the 

descriptive and inferential results of the experiment. 

Data presented from the treatment and control group are 

frequency of bilateral or unilateral development of 

capsular contracture, the magnitude of differences in 

grade of capsular contracture between the treatment and 

control groups, and any interventions. 

Since patients can develop contractures unilaterally 

or bilaterally, the grade of capsular contracture was 

recorded for the most affected breast only. The analysis 

of data showed the treatment group to have no grade of 
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contracture greater than Grade I. Further analysis of the 

data showed the control group to have the following grades 

of contracture: 10 subjects had greater than Grade I con

tracture in both breasts, even though only the most affected 

breast was included in statistical analysis; 7 subjects had 

greater than Grade I contracture in the left breast only; 

and l subject had greater than Grade I contracture in the 

right breast only. The remaining 2 subjects in the control 

group had no contracture of either breast greater than 

Grade I. 

As stated in the hypothesis, the independent variable 

in this study was expansion exercises and the dependent 

variable the grade of capsular contracture. The grade of 

capsular contracture was quantified according to Baker's 

classification (see page 9). Table 3 presents the grade 

of capsular contracture for both groups as measured over 

5 different time periods: l week, 2 weeks, l month, 3 

months and 6 months. 

The data was analyzed using the Kolmogorov-smirnov 

test, a non-parametric test designed to show the maximum 

difference observed between two cumulative distributions. 

The two samples are independent but the time periods are 

not because the subjects are measured across time. The 

Kolmogorov Smirnov statistic can still be used to analyze 

the data of the two groups at each time period. 
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Table 3 

Summary of Capsular Contracture Grade for Subjects 
at Each Time Period 

Treatment 
Group Period 1 Period 2 Period 3 Period 4 Period 5 

(N = 20) 1 wk. 2 wks. 1 mo. 3 mos. 6 mos. 

Grade I 20 20 20 20 20 
Grade II 0 0 0 0 0 
Grade III 0 0 0 0 0 
Grade IV 0 0 0 0 0 

Control 
Group Period 1 Period 2 Period 3 Period 4 Period 5 

(N = 20) 1 wk. 2 wks. 1 mo. 3 mos. 6 mos. 

Grade I 20 12 12 16 17 
Grade II 0 8 8 3 2 
Grade III 0 0 0 1 1 
Grade IV 0 0 0 0 0 

Table 4 illustrates there are no differences for 

Period 1. For Periods 2 and 3 the maximum difference 

is 8, which is significant at the alpha at .OS. For 

Periods 4 and 5, the differences are 4 and 3 respectively 

and are not significant since the critical value is 8 for 

a one-sided test with an alpha of 0.05 for two samples of 

size 20. 

As included in the study design, interventions were 

available to subjects who experienced capsular contracture 

greater than Grade I. The interventions available to sub

jects were expansion exercises, closed capsulotomies and 
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open capsulectomies. All subjects who experienced capsular 

contracture greater than Grade I opted to perform expansion 

exercises as recommended. By using just the expansion 

exercises, modification of capsular contracture back to 

Grade I was achieved by all subjects with the exception 

of four. 

Table 4 

The Cumulative Proportions with Respect to capsular 
Contracture Grade for the 5 Time Periods 

Period 1 
Control Group 
Treatment Group 
Kd = 0 

Period 2 
Control Group 
Treatment Group 
Kd = 8 

Period 3 
Control Group 
Treatment Group 
I<d = 8 

Period 4 
Control Group 
Treatment Group 
I<d = 4 

Period 5 
Control Group 
Treatment Group 
Kd = 3 

(N = 40) 

Grade I Grade II Grade III Grade IV 

20/20 
20/20 

12/20 
20/20 

12/20 
20/20 

16/20 
20/20 

17/20 
20/20 

20/20 
20/20 

8/20 
20/20 

8/20 
20/20 

3/20 
20/20 

2/20 
20/20 

20/20 
20/20 

20/20 
20/20 

20/20 
20/20 

1/20 
20/20 

1/20 
20/20 

20/20 
20/20 

20/20 
20/20 

20/20 
20/20 

20/20 
20/20 

20/20 
20/20 



65 

One subject developed Grade III capsular contracture 

bilaterally 4 months postoperatively and another subject 

developed Grade III capsular contracture bilaterally at 

6 months. Both subjects underwent closed capsulotomies 

which resulted in Grade I capsular contracture for one 

subject and Grade II capsular contracture for the other. 

The two subjects also started the expansion exercise pro

gram following their closed capsulotomy. 

Two other subjects developed Grade II capsular con

tracture of only the left breast 1 month postoperatively. 

With the intervention of expansion exercises selected, both 

subjects maintained Grade II capsular contracture through

out the remainder of the study. 

The statistical significance of this study was greatly 

affected by initiating the use of such intervention tech

niques as expansion exercises since intervention prevented 

further increase in the grade of capsular contracture, as 

discussed in the limitations of the study on page 11. The 

limitation had an unquestionable affect upon the magnitude 

of the differences for Periods 4 and 5. A strict 

experimental design would have allowed the subjects to 

continue to develop more severe capsular contracture. 

However, after seeing the very dramatic results obtained 

early in the study, all parties associated with the study 

agreed that intervention should be made available to sub

jects when it could be determined capsular contracture was 
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advancing. Additionally, the approval of the study by the 

Human Subjects Review Committee required the provision of 

intervention if needed. 

Summary of Findings 

This chapter has presented the findings concerning the 

use of expansion exercises as a technique for the modifica

tion of capsular contracture. The analysis of data relative 

to the two sample groups revealed that subjects not using 

expansion exercises had a significantly higher grade of 

capsular contracture than the subjects who did. 



CHAPTER 5 

SUMMARY OF THE STUDY 

Capsular contracture continues to be an unsatisfactory 

result of augmentation mammaplasty. Although many tech

niques have been suggested for the prevention of capsular 

contracture, none has been universally accepted as effec

tive. This study was designed to test the use of expansion 

exercises as a technique in modifying capsular contracture. 

summary 

This study was designed to test the hypothesis that 

augmentation mammaplasty patients who practice expansion 

exercises will have a lower grade of breast contracture 

than those augmentation mammaplasty patients who do not. 

The research design used for this study was an experimental 

posttest-only control group design. 

Forty women between the ages of 20 and 44 who had 

undergone augmentation mammaplasty were selected from a 

plastic surgery practice in a metropolitan area. The 40 

subjects were divided into two groups according to random 

assignment: sample One, the treatment group, and sample 

Two, the control group. 

All subjects experienced the same surgical procedure 

except the size of the implant varied according to patient 
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body size and structure. The postoperative care was the 

same for all with the exception of instruction and use of 

expansion exercises as developed by the researcher. The 

treatment group practiced expansion exercises whereas the 

control group did not. 

All patients were examined by the same registered 

nurse at the 1-week, 2-week, 1-month, 3-month and 6-month 

postoperative visits. The grade of capsular contracture 

was determined at the five time periods. 

The data was analyzed using the Kolmogorov-Smirnov 

test, a nonparametric test designed to show the maximum 

difference between two cumulative distributions. The 

analysis of data revealed that subjects not using expansion 

exercises had a significantly higher grade of capsular con

tracture than the subjects who did. The hypothesis was 

confirmed at the .OS level of significance. 

Discussion of Findings 

As discussed in the theoretical framework, the very 

phenomenon of capsular contracture is a natural body 

response to the injury of the surgical incision. The 

inflammatory reaction that begins approximately 2 weeks 

into the wound healing process causes collagen fibrils to 

form around the implanted prosthesis. Eventually, the 

fibrils contract around the prosthesis until the pressure 
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they exert is equal to the intraluminal pressure of the 

prosthesis. 

Pressure applied externally to the breast has been 

shown to cause a thinning and lengthening of the collagen 

fibrils along the longitudinal axis, thus modifying con

tracture severity. Expansion exercises, as developed by 

the researcher, were shown to reduce the grade of capsular 

contracture through prolonged pressure applied to the 

breast. 

The hypothesis of this study was that augmentation 

mammaplasty patients who practiced expansion exercises 

would have a lower grade of capsular contracture than those 

who did not. This study found that 8 of the 20 subjects in 

the control group did in fact develop contractures greater 

than Grade I approximately 2 weeks postoperatively, whereas 

none of the patients in the treatment group who practiced 

expansion exercises developed contractures greater than 

Grade I. 

This study also supports evidence found in the review 

of literature that the contracting spherical capsule can 

only be modified by increasing its surface area and stretch

ing the scar tissue of the capsule by the application of 

external pressure {Foerster, 1978; Truppman & Ellenby, 

1978; Vinnick, 1976; Kaye, 1978; Caffee, 1983). Findings 

of the pilot project are also in agreement with this study. 



70 

In the project, expansion exercises were practiced by 

women who had experienced Grade III to IV capsular con

tracture without resolution from repeated closed 

capsulotomies or open capsulectomies. The use of 

expansion exercises was shown to resolve the grade of 

contracture to a lower grade. 

In the pilot project, expansion exercises were 

practiced for½ hour morning and night. An evaluation 

at the end of an a-week period compared the capsular 

contracture grade before and after expansion exercises 

had been initiated. The use of expansion exercises was 

shown to be effective with a Z score of -4.477 which was 

significant at the 0.01 level (Riddle, 1981). 

The effectiveness of expansion exercises in the pilot 

study can be explained by the principle that scar tissue 

responds better to prolonged, gentle manipulation than 

sudden violent force that ruptures it, necessitating 

further healing with a deposition of greater amounts of 

collagen (Caffee, 1983). 

Conclusions and Implications 

The study found that modification of capsular con

tracture can be obtained by the use of expansion exercises. 

However, it was not possible to reach any conclusion regard

ing the amount of time or frequency needed for the exercises 
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to be effective. Due to the limitations discussed earlier, 

no baseline time or frequency schedule was available to 

determine optimum exercise periods, nor can one be deter

mined from this study. It does appear, though, that it is 

not the duration of each application of external pressure 

that is important but rather the technique. Practice of 

the expansion exercises twice a day was effective but it 

was not possible to determine the minimum or maximum 

frequency. As long as pressure is exerted on the breast 

centrally and in all clockwise positions to displace it, 

the dissected surgical space and maximum surface area of 

the fibrous capsule will be maintained. 

According to the review of literature, capsular con

tracture is highly variable and unique to each subject and 

can occur as late as two years or more after surgery; As 

long as silicone prostheses are implanted, the potential 

for capsular contracture development exists (Little & 

Baker, 1980). For this reason, expansion exercises cannot 

be considered a cure for capsular contracture but only a 

preventative technique limited to its use. seemingly the 

grade of capsular contracture should increase at the 

termination of expansion exercises. 

Millions of dollars are spent each year to meet 

women's demands for larger breasts. Many thousands submit 

themselves each year to augmentation mammaplasty, a pro

cedure fraught with a high percentage of complications. 
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Plastic surgery publications are filled with articles 

relating the complication of augmentation rnammaplasty and 

the use of silicone implants, yet there has been no con

trolled, documented study of the procedure. Women continue 

to be subjected to a procedure that is associated with 

psychological and physical complications. 

An ethical dilemma arises. While it is true the 

patient chooses breast augmentation to increase her sexual 

attractiveness, she is also seeking the resolution of 

various conflicts of self esteem that affect the whole 

personality. Many patients who seek augmentation 

manunaplasty are insecure, maladjusted women who tend 

to expect the operation to cure emotional ills. In addition, 

s .ince augmentation mammaplasty is an elective procedure 

that carries the risk of failure, disasterous side effects 

and economical burden, the physical and psychological state 

of the patients can be even more compromised (Beal, 1980; 

Sihin, 1978). It is unfortunate that women continue to be 

subjected to the traumatic and dangerous experimentation. 

The nursing profession may counsel patients on com

plications of augmentation mamrnaplasty. Nurses should 

assist the patient with health care counseling, coping 

with an altered body image and helping prevent the physical 

and psychological complications resulting from the procedure. 

Today there is a major focus on the health care of 

women. As the demand for augmentation marnmaplasty increases, 
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so too should the availability of accurate information dis

closing its risks and complications. It is within the 

domain of nursing to provide that information, and as a 

nursing intervention, teach the augmentation mamrnaplasty 

patient expansion exercises. 

There is no method to prevent capsular contracture, 

yet it is estimated that more than 50% of all augmentation 

mammaplasty patients will develop the hard, painful breasts 

associated with the complication. In an attempt to resolve 

capsular contracture, the use of expansion exercises offers 

the only hope of maintaining breasts of natural feel and 

contour. 

Recommendations 

In consideration of the findings and conclusions of 

this study, the following recommendations are made: 

1. Investigation of the psychological characteristics 

of the patient electing augmentation mammaplasty should be 

made. 

2. Investigation of the effects of augmentation 

mammaplasty on the psychosocial state of the patient 

should be made. 

3. subjects in this study should be followed up at 

regular intervals to evaluate the effectiveness of expan

sion exercises as a preventative measure against the 
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complications of augmentation mammaplasty over a longer 

period of time. 

4. Investigation of the other variables such as 

duration and frequency of expansion exercises should be 

made. 
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Descriptive Data Sheet 



Name 

Descriptive Data Sheet 

(completed by RN) 

-------------------
Group Number ____ _ 

Age ___ _ 
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Preoperative Diagnosis __________________ _ 

Previous surgeries ____________________ _ 

Size of Prosthesis ____________________ _ 
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Progress Sheet 



Name 

Left Breast 

Right Breast 

Left Breast 

Expansion exercises 

Closed capsulotomy 

Open capsulectomy 

Right Breast 

Expansion exercises 

Closed capsulotomy 

Open capsulectomy 
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Progress Sheet 

Group Number 

Grade of Contracture 

1 2 l 3 6 PRN 
Wk. Wks. Mo. Mos. Mos. Date 

Intervention Modality 

1 2 l 3 6 PRN 
Wk. Wks. Mo. Mos. Mos. Date 
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surgical Procedure 
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Surgical Procedure 

The surgery is performed on an outpatient basis, the 

operative procedure being as follows: The patient is taken 

to the operating room, anesthetized, prepped, and draped. 

Preoperative medications include 100 mg of Demerol and 

100 mg of Vistaril intramuscularly. An IV is started in 

the arm by which the patient receives an additional 50 mg 

of Demerol and 2 mg of Ativan. During the course of the 

operation, the patient receives an additional l mg of 

Ativan, 25 mg of Demerol, and 500 mg of Mandol. 

Intercostal nerve blocks are placed with ½°/4 Marcaine 

and 1/200,000 units Epinephrine. Local infiltration is 

accomplished with½% Xylocaine and 1/200,000 units 

Epinephrine. A primary auxillary incision is made on 

the right side of the body. The incision is carried down 

through the skin and subcutaneous tissue to pectoral 

fascia. Pectoral fascia is opened and a plane dissected 

beneath the pectoralis major between the pectoralis major 

and minor. A pocket is opened up and the wound irrigated 

with copious amounts of a 500 mg. Mandol solution. A Dow

Corning double lumen implant containing 20 mg of solu

Medrol, 500 mg of Ancef, and normal saline in the outer 

lumen is placed in the pocket. The wound is closed with 
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interrupted inverting 4-0 Dexon in the subcutaneous area 

and 4-0 Dexon in the skin. Also, the auxillary incision 

is steri-stripped. Attention is then turned to the left 

side where the procedure is duplicated. When the surgery 

is completed, the patient is placed in a Foerster elastic 

bra and ace wraps are applied over the bra. 
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Post Operative Instructions 
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Post Operative Instructions 

After arriving at home, go directly to bed and remain 

there for the first 24 hours. Have someone help you to the 

bathroom during this time. 

A liquid diet is recommended the first night after 

surgery. Thereafter, you may progress to a regular diet. 

DO NOT remove your Foerster bra and ace wraps until 

you are seen in the office. If the dressing is excessively 

tight, telephone the office. 

You will not be able to tub bathe or shower until after 

your first office visit. You must wear your Foerster bra 

day and night for 2 weeks, taking it off only to bathe or 

shower. The bra should then be worn at night for 6 weeks 

as needed. 

Use ice packs on your breast the first 24 hours after 

surgery. 

Take the pain medication prescribed as you need it for 

pain but do not over exceed the required dose. 

You may sleep on your back or either side but not on 

your stomach until approved by the doctor. 

Do not expose the chest to the sun or sunlamps or 

excessive heat for 4 to 6 weeks. 
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You will need to plan initial follow-up visits for 

1, 3, 7, 14, and 30 days postoperatively as well as 3 and 

6 months postoperatively and as warranted by you or the 

doctor. 
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TEXAS WOMAN'S 'UNIVERSITY 
Box 22939, TWU Station 

RESEARCH AND GRANTS ADMINISTRATION 
DENTON, TEXAS 76204 

HUMAN SUBJECTS REVIEW COMMITTEE 

Name of Investigator:_Lan __ a_B_._R_i_d_d_l_e _________ Center:Denton 

Address: Route 2, Box 7 Date:February 21, 1983 

Wallsburg, Utah 84082 

Dear Ms . Riddle 

Your study entitled Capsular Contracture: ~odificatior. T~rough 

Exercises 

has been reviewed by a committee of the Human Subjects Review 
Committee and it appears to meet our requirements in regard 
to protection of the individual's rights. 

Please be reminded that both the University and the Depart
ment of Health, Education, and Welfare regulations typically 
require that signatures indicating informed consent be obtained 
from all human subjects in your studies. These are to be filed 
"1ith the Human Subjects Review Committee. Any exception to this 
requirement is noted below. Furthermore, according to DHEW regula
tions, another review by the Committee is required if your project 
changes. 

Any special provisions pertaining to your study are noted 
below: 

___ Add to informed consent form: No medical service or cc1:2-
pensation is provided to subjects by the University as a 
result of inJury from participation in research. 

Add to informed consent form: I UNDERSTAND !"d.AT THE RETUP .. ~ 
---OF MY QUESTIONNAIRE CONSTITI'T'!'!S ~ U."FORMED CONSENT TO ACT 

AS A SUBJECT !N THIS RESE.ARCR. 

___ The filing of signatures of subjects with the Human Subjects 
Review Committee is not req~ired. 

~ther: All subjects should receive adequate debrjefing. 

___ No special provisions apply. 

cc: Graduate School 
Project Director 
Director of School or 

Chairman of Depar~ent 

at Denton 

86 



References 



References 

Abdellah, F. G., & Levine, E. 
through nursing research. 

(1965). 
New York: 

Better patient care 
MacMillan Company. 

Baker, J. L. (1978). Augmentation rnammaplasty. In J. Q. 
Owsley, Jr., & R. A. Peterson (Eds.), Symposium on 
aesthetic surgery of the breast. Saint Louis: G. v. 
Mosby co., 256-263. 

Baker, J. L., Bartels, R. J., & Douglas, w. M. (1976). 
Closed compression technique for rupturing a contracted 
capsule around a breast implant. Plastic Reconstructive 
Surgery, 58 (2), 137. 

Baker, J. L., Levier, R. R., & Spielvogel, D. E. (1982). 
Positive identification of silicone in human mammary 
capsular tissue. Plastic and Reconstructive surgery, 
69 (1), 56-59. 

Beale, s., Lisper, H., & Palm B. (1980). A psychological 
study of patients seeking augmentation mammaplasty. 
British Journal of Psychiatry, 136, 133-138. 

Brody, G. s., & Latts, J. R. (1981). Discussion. Plastic 
and Reconstructive surgery, 68 (l), 48-49. 

Burkhardt, B. R., Fried, M., Schnur, P. L., & Tofield, J. J. 
(1981). Capsules, infection, and intralurninal antibio
tics. Plastic and Reconstructive surgery, 68 (1), 43-47. 

Caffee, H. H. (1983). Measurement of implant capsules. 
Annals of Plastic surgery, 11 (S) (November), 412-413. 

Campbell, D. T., & Stanley, J. c. Experimental and quasi
experimental designs for research. Chicago: Rand 
McNally College Publishing Co., 1963. 

Clarendon, C. D. (1980). Breast thinning and streaking 
following the use of inflatable implants: A subjective 
clinical study. Annals of Plastic surgery,~ (6), 436-
441. 

88 



89 

Cronin, T. D., Persoff, M. M., & Upton, J. {1978). 
Augmentation mammaplasty: Complications and etiology. 
In J. Q. Owsley, Jr., & R. A. Peterson (Eds.), symposium 
on aesthetic surgery of the breast. Saint Louis: G. v. 
Mosby Co., 272-282. 

Dempsey, w. c. & Latham, w. D. (1968). subpectoral 
implants in augmentation mammaplasty. Plastic and 
Reconstructive surgery, 42, 515. 

Diers, D. (1979) 
Philadelphia: 

Research in nursing practice. 
J. B. Lippincott Company. 

Dubos, R. (1975). Man adapting. New Haven: Yale 
University Press. 

Ellenberg, A.H., & Braun, H. (1980). A 3½-year experience 
with double-lumen implants in breast surgery. Plastic 
and Reconstructive surgery, .§.a. (3), 308-313. 

Foerster, D. w. (1978). False bursa concept in augmenta
tion mammaplasty. Aesthetic Plastic surgery,£ (4), 
419-424. 

Fredricks, s. (1976). Management of mammary hypoplasia. 
In R. M. Goldwyn (Ed.), Plastic and reconstructive 
surgery of the breast. Boston: Little Town, 387-402. 

Gayou, R. M. (1979). A histological comparison of con
tracted and non-contracted capsules around silicone 
breast implants. Plastic and Reconstructive Surgery, 
63 (5), 700-707. 

Gruber, R. P., & Jones, H. w. (1981). Review of closed 
capsulotomy complications. Annals of Plastic surgery,.§.. 

Gurdin, M. (1972). Augmentation mammaplasty. In R. M. 
Goldwyn (Ed.), The unfavorable results of plastic 
surgery. Boston: Little Brown Company. 

Guyton, A. C. (1981). Medical physiology. Philadelphia: 
w. B. Saunders Company. 

Hayes, H., & McLeod, P. (1979). Indention tonometry of 
breasts. Plastic and Reconstructive surgery, 63 (1) 
(January), 13-18. 

Heggers, J. P., Kossorsky, N., Parsons, R. w., Robson, 
M. c., Pelley, R. P., & Raine, T. J. {1983). Bio
compatibility of silicone implants. Annals of Plastic 
Surgery,.£ (1) {July). 



Hetter, G. P. (1979). Patient satisfaction following 
augmentation rnarnrnaplasty with gel prosthesis. 
Aesthetic Plastic surgery, 3, 251-259. 

90 

Hetter, G. P. (1979). Satisfaction and dissatisfactions 
of patients with augmentation rnammaplasty. Plastic and 
Reconstructive surgery, 64 (2), 151-155. 

Hipps, c. J., Raju, D.R., & Straith, R. E. (1978). 
Influence of some operative and postoperative factors 
on capsular contracture around breast prostheses. 
Plastic and Reconstructive Surgery, 61 (1), 384. 

Kaye, B. L. (1978). Augmentation mammaplasty: A critical 
review of 200 patients. In J. Q. Owsley, Jr., & R. A. 
Peterson (Eds.), Symposium of aesthetic surgery of the 
breast. saint Louis: G. v. Mosby co., 353-358. 

Kerlinger, F. (1964). Foundations of behavioral research. 
New York: Holt, Rinehart and Winston, Inc. 

Kossovsky, N., Heggers, J. P. Parsons, R. w., & Robson, 
M. c. (1984). Acceleration of capsule formation around 
silicone implants by infection in a guinea pig model. 
Plastics and Reconstructive surgery, 73 (1) (January), 
91-96. 

Kossovsky, N., Heggers, J. P., Parsons, R. w., & Robson, M. c. 
(1983). Analysis of the surface morphology of recovered 
silicone mammary prostheses. Plastic and Reconstructive 
surgery, 71 (6) (June), 495-803. 

Ksander, G. A., Vistnes, L. M., & Kosek, J. (1981). 
Effects of implant location on compressibility and 
capsule formation around miniprostheses in rats and 
experimental capsule contracture. Annals of Plastic 
surgery,.§. (3), 182-193. 

Letterman, G., & schurter, M. (1978). History of augmenta
tion mammaplasty. In J. Q. OWsley, Jr., & R. A. Peterson 
(Eds.), Symposium on aesthetic surgery of the breast. 
Saint Louis: c. v. Mosby co., 243-249. 

Little, G., & Baker, J. L. (1980). Results of closed 
compression capsulotorny for treatment of contracted 
breast implant capsules. Plastic and Reconstructive 
surgery, 65 (1), 30. 



91 

Little, J. W., Golembe, E. v., & Fisher, J. B. (1981). 
The living bra in immediate and delayed reconstruction 
of the breast following mastectomy for malignant and 
non-malignant disease. Plastic and Reconstructive 
surgery, 68 (3), 392-403. 

Macgregor, F. c. (1971). Selection of cosmetic surgery 
patients. surgical Clinics of North America, fil. (2), 
289-298. 

Mandel, M.A., & Gibbons, D. F. 
silicone in breast capsules. 
l, (3), 219-225. 

Miller, s. (1981). Discussion. 
surgery, .§§. (1), 39. 

(1979). The presence of 
Aesthetic Plastic surgery, 

Plastic and Reconstructive 

Moore, K. H., & Thompson, s. (1978). The surgical beauty 
rachet. New York: Ashley Books Inc. 

Nelson, G.D. (1980). Complications of closed compression 
after augmentation mammaplasty. Plastic and Recon
structive surgery, 66 (1), 71-73. 

Peacock, E. E., & Vanwinkle, w. (1976). Wound repair. 
Philadelphia: w. B. Saunders Company. 

Pickering, P. P., Moore, L. T., & Vecchione, T. R. 
(1978). Augmentation mammaplasty: A critique of 
favorable and unfavorable results. In J. w. OWsley, 
Jr., & R. A. Peterson (Eds.), Symposium of aesthetic 
surgery of the breast. Saint Louis: c. v. Mosby Co., 
293-297. 

Pickrell, K. L. Puckett, C. L., & Given, K. s. (1979). 
Subpectoral augmentation mammaplasty. Plastic and 
Reconstructive Surgery, 60 (3), 325-328. 

Polit, D., & Bungler (1978). Nursing research: 
Principles and methods. Philadelphia: J. B. 
Lippincott Co. 

Reich, J. (1969). The surgery of appearance: Psychologi
cal and related aspects. Medical Journal of Australia, 
.2, ( 3 ) , 5-13. 

Riddle, L. (1981). Determination of the effectiveness of 
a technique for potential resolution and prevention of 
capsule contracture related to augmentation mammaplasty. 
(Unpublished.) 



Rudolph, R., & Abraham, J. (1980). Tissue effects of new 
silicone mammary type implants in rabbits. Annals of 
Plastic Surgery, 4 (1), 15-20. 

92 

Rudolph, R., & Woodward, M. (1983). Absence of visible 
bacterial in capsules around silicone breast implants. 
Plastic and Reconstructive Surgery, 72 (l) (July), 32-33. 

Scully, s. J. (1981). Augmentation mamrnaplasty without 
contracture. Annals of Plastic surgery, 6 (4), 262-269. 

Shah, z. Lehman, J. A., Jr., & Tan, J. (1981). Does 
injection play a role in breast capsular contracture? 
Plastic and Reconstructive surgery, 68 (1), 34-37. 

Siegel, s. (1956). Non parametric statistics for the 
behavioral sciences. New York: McGraw-Hill Book 
Company. 

Sihm, F., Jagd, M., & Pers, M. (1979). Psychological 
assessment before and after augmentation mammaplasty. 
Scandinavian Journal of Plastic Surgery, 12, 295-298. 

Snyder, G. B. (1978). Augmentation mammaplasty. In J. w. 
Owsley, Jr., UR. A. Peterson (Eds.), Symposium of 
aesthetic surgery: of the breast. Saint Louis: c. v. 
Mosby co. 

Spira, M. (1981). Discussion. Plastic and Reconstructive 
surgery, 68 (4), 519-520. 

Truppman, E. s., & Ellenby, J. D. A 13-year evaluation of 
subpectoral augmentation mamrnaplasty. In J. Q. Owsley, 
Jr., & R. A. Peterson (Eds.), Symposium of aesthetic 
surgery of the breast. saint Louis: c. v. Mosby co., 
1978, 344-352. 

Vinnik, c. A. (1976). Spherical contracture around breast 
implants. Plastic Reconstructive surgery, 58 (5), 555-
560. 

Wilkinson, T. s. (1978). Gel mammary augmentation via 
minimal periareolar incisions. In J. Q. Owsley, Jr., 
& R. A. Peterson (Eds.), Symposium of aesthetic surgery 
of the breast. Saint Louis: c. V. Mosby co., 312-316. 

Williams, J.E. (1981). Invited comment. Annals of Plastic 
surgery,~ (4). 



Worton, E. w., & Seifert, L. N. (1978). Augmentation 
rnammaplasty: A review of fifty consecutive patients. 
In J. Q. Owsley, Jr., & R. A. Peterson (Eds.), 
symposium on aesthetic surgery of the breast. Saint 
Louis: c. v. Mosby co., 341-344. 

93 




