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Augmentation Mammaplasty With Saline-filled
Textured Implants: Review of 9 Years’ Experience
and Results of Patient Survey

Jacob Haiavy, MD; Howard A. Tobin, MD

Introduction: In June of 2000 the FDA approved saline-
filled breast implants as safe prosthetic devices based on re-
sults of clinical testing presented by the manufacturers. The
corresponding author has been using saline-filled implants
since 1992. It was decided to review his experience and assess
the incidence of postoperative complications as reported by
the patients and to identify factors related to their satisfaction.

Materials and Methods: A survey was mailed out to a
cohort of 460 patients. The survey included questions per-

taining to possible postoperative complications and the pa-

tient’s overall satisfaction. Overall, 207 surveys were re-
turned after 2 mailings. Statistical analysis was performed
using the Statistical Package for the Social Sciences (SPSS)
software.

Results: The patient’s age at the time of surgery ranged
from 18 to 62 years, with a mean of 33.8 vears. Follow-up
time ranged from 6 months to 102 months postoperatively,
with a mean of 37.2 months. Fortv-two out of 193 patients
were smokers. Implant volumes ranged from 180 to 800 mL,
with an average of 380 mL. Implant tvpes used were Mcghan
(55.5%), Mentor (40.5%), and Microcell (4%). All implants
had surface texturing. Most of the implants (90.7%) were
placed in a submuscular position. Sixty-five percent of the
patients preferred a transaxillary approach, whereas 35%
preferred the periareolar approach.

Discussion: Capsular contracture remains one of the main
factors affecting patient satisfaction. Implant volume and po-
sition had no significant effect on the risk of developing cap-
sular contracture. Furthermore, the volume of an implant
did not have a significant impact on the risk of developing
pain, loss of nipple sensation, or wrinkling. In this study, a
significant number of patients reported wrinkling (44.4%)
and alteration of nipple sensation (40.6%), which reflects
the fact that this is «a subjective patient-reported result.
Overall satisfaction rate reported was 96.6%.
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Augmentation mammaplasty is one of the most
common cosmetic procedures performed in the
United States today. It is estimated that approximately
3 million women have undergone breast augmentation.
From the 1960s to 1992, most of the implant prosthe-
ses were filled with silicone gel. On April 16, 1992,
the Food and Drug Administration (FDA) banned fur-
ther use of these devices because of a few reports that
linked these implants to a variety of illnesses such as
connective tissue diseases or rheumatic illnesses.! Al-
though subsequent studies found no supporting evi-
dence linking gel-filled implants to autoimmune dis-
eases,” saline-filled implants have become the pros-
thetic of choice.

In June 2000 the FDA approved saline-filled breast
implants as safe prosthetic devices. This decision was
based on the results of clinical testing carried out by
the two-implant manufacturers (McGhan and Men-
tor).>*

Although declared as generally safe, these devices
are not devoid of problems. Unfortunately, there are
few reports with a sufficient number of patients with
long-term follow-up that assess the outcome and com-
plications as reported by the patients. The correspond-
ing author has been using saline-filled implants since
1992; he decided to review his experience from May
1992 to June 2000.

Materials and Methods

A survey containing 12 questions was mailed to a
cohort of 460 patients who had undergone cosmetic
breast augmentation with textured saline implants at
the Facial Plastic and Cosmetic Surgical Center in Ab-
ilene, Tex., between May 1992 and June 2000. Patients
undergoing reconstructive procedures were not includ-
ed in this study. The survey included questions per-
taining to possible postoperative complications such as
bleeding, infection, leakage, capsular contracture, pain,
wrinkling, and loss of sensation. The study assessed
patients’ overall satisfaction and their feeling as to
whether they would undergo breast augmentation
again. The medical records of the responding patients
were then examined for demographic data and surgical
information such as the type, volume, and anatomical
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Figure 1. The age of the patients at the time of
surgery.

placement of the implant. Women who did not respond
to the survey received a second mailing of the ques-
tionnaire.

Overall, 207 surveys were returned by the patients
after 2 mailings. One hundred nineteen of the surveys
were returned by the post office as undeliverable.

Statistical analysis was performed using the Statis-
tical Package for the Social Sciences (SPSS, SPSS Inc,
Chicago, Ill) software. One-way analysis of variance
(ANOVA) was used to look for influences of variables
that were continuous, such as time since augmentation
and volume of implant fill on the risk of developing
complications. Chi-squared analysis was used to look
for differences among discrete variables. This was
used to determine which parameters had a significant
effect on the risk of developing capsular contracture,
pain, bleeding, wrinkling, and loss of sensation and
which parameters had a significant effect on patient
overall satisfaction. Alpha was 0.05 for all investiga-
tions.

Results

One hundred ninety-three of the 207 surveys re-
turned had demographic data available. The patient’s
age at the time of surgery ranged from 18 to 62 years,
with a mean of 33.8 years (Figure 1). Follow-up time
ranged from 6 months to 102 months postoperatively,
with a mean of 37.2 months. Forty-two out of 193
patients were smokers. The authors prefer not to op-
erate on smokers because of increased complication
rates and requires discontinuation of smoking for at
least 2 weeks before and after surgery, although com-
pliance is often uncertain.

Implant volumes ranged from 180 to 800 mL, with
an average of 380 mL (Figure 2). Implant types used
were McGhan (55.5%), Mentor (40.5%). and Micro-
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Figure 2. Implant volume.

cell (4%; CUI). All implants had surface texturing.
Most of the implants (90.7%) were placed in a sub-
muscular position. The approach to placement of the
implants was influenced by the patient’s preference.
Sixty-five percent of the patients preferred a transax-
illary approach, whereas 35% preferred the periareolar
incision.

Deflation

Deflation occurred in 8 patients (3.9%). The defla-
tions occurred anywhere from 2 weeks to 6.5 years
after augmentation. They were all unilateral deflations:
4 in the right breast and 4 in the left. One patient had
2 deflations of the same side. None of the patients
recalled a traumatic event related to the deflation. Most
of the implants were replaced within a week of defla-
tion. The manufacturer and the patient absorbed most
of the cost of the replacement in every case.

Capsular Contracture

In this study the women were asked to rate their
firmness according to a series of questions based on
Baker’s classification of capsular contracture. Baker III
was assigned to patients who described their breast as
firm but not uncomfortable. Baker IV was assigned to
patients who described their breast as firm and uncom-
fortable. The use of this terminology reflects the rat-
ings of capsular contracture by patient self-assessment
versus the physician.

Overall, 39 patients (18.8%) reported firmness in
their breasts. Sixteen of the patients (7.7%) reported
that their breast was firm but not uncomfortable. Three
of the patients (1.4%) reported firmness with discom-
fort.

The time elapsed between the augmentation proce-
dure to reported firmness varied from 2 weeks to 3
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Figure 3. A block graph representing the time
elapsed from surgery to firmness as reported by the
patient. The block represents 75% of responses and
the horizontal line represents the 50% mart.

years. The majority of the cases were reported to occur
within the first year, in contrast to silicone-gel im-
plants, in which the rate of firmness increases with
time (Figure 3).

Three of 39 patients underwent surgery for correc-
tion of firmness. Therefore, most of the patients did
not desire surgery unless uncomfortable.

Infection

Nine of 207 patients (4.3%) reported an infection
postoperatively. All infections reported were unilateral.
Most of the infections were reported in the immediate
postoperative period. Four of the 9 patients had minor
infections at the incision site that responded to oral
antibiotics. The other 5 patients had an incision and
drainage and subsequent removal of the prosthesis. Re-
implantation was not attempted until 4 months to 1
year after the removal of the infected implant. Two
patients reported a delayed infection 3—4 weeks post-
operatively. One patient developed a severe infection
in her finger that spread to the axilla and the peri-
prosthetic space 3.5 years after the augmentation. Two
of the patients reimplanted had recurrent fluid accu-
mulation that warranted incision and drainage and sub-
sequent removal of the implant. In | of these patients,
the offending organism was atypical mycobacterium
fortuitum, for which the patient was placed on a mul-
tiple antibiotic regimen for 6 months before another
attempt at retmplantation. The second patient failed 3
attempts at reimplantation, and no specific organism
was ever isolated despite multiple cultures. This was
considered to be an implant rejection.

Bleeding

Six of 207 patients (2.9%) reported to have some
kind of bleeding postoperatively. The bleeding oc-
curred within the first 10 days after surgery. Five out
of the 6 patients had a periareolar incision. Two of the
patients had a minor bleed that resulted in ecchymosis
and bruising but did not require any treatment. Two
other patients had undergone replacement of their sil-
icone implants through a periareolar incision and cap-
sulectomy. These patients required an incision and
drainage. Finally, 2 of the patients required a hema-
toma evacuation in the operating room. All of the pa-
tients have done well subsequently.

Seroma

Four of 207 patients (1.9%) reported to have had
fluid accumulation in their breast after surgery. One of
these resolved spontaneously; the other 3 underwent
an incision and drainage. Two of the 3 underwent re-
moval of their silicone implants with capsulectomy
and replacement with saline implants. Drains were
placed at the time of surgery to prevent a seroma.
None of the patients required additional surgery.

Pain

The patients were asked if they experienced any ab-
normal pain after their surgery, and they were asked
to rate it as mild, moderate, or severe. Overall, 59 pa-
tients (28.5%) reported to have abnormal pain. Twen-
ty-four patients (11.6%) reported to have mild pain
that lasted, on average, 6.6 months; 28 patients
(13.5%) reported to have moderate pain that lasted an
average of 8.8 months; and 7 patients (3.4%) described
their pain as severe. The patients describing their pain
as severe reported the pain to last an average of 23.6
months.

Rippling

The patients were asked if they had any wrinkling
or rippling of their implants. Ninety -two patients
(44.4%) reported to have wrinkling. Wrinkling was not
limited to visible waviness of the implant, but also
waviness to the touch. This high percentage was sur-
prising in view of the fact that 90.7% of the implants
were placed in a submuscular position. Most of the
rippling was reported to be at the inferior portion of
the breast where the pectoralis major muscle and its
outer fascial covering is detached and the inframam-
mary fold is lowered. This confirms previous reports
that saline-filled implants are associated with a signif-
icantly higher risk of wrinkling than gel-filled im-
plants.” Furthermore, all implants used in this study
were textured and therefore with a thicker shell. This
factor increases chances of rippling as well.5

Loss of Nipple Sensation
Patients were asked if they experienced any loss of
sensation and its duration. The dominant innervation
of the nipple areola is the fourth lateral cutaneous in-
tercostal branch. It enters laterally through the fourth
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interspace and runs medially under the deep fascia for
a few centimeters. It then courses upward through the
breast tissue to supply the nipple-areolar complex.
Overall, 84 of 207 patients (40.6%) reported some dis-
turbance of nipple sensation. Thirty-seven of the pa-
tients (17.9%) reported this to be a temporary phenom-
enon. The average time that this temporary numbness
lasted was 11.3 months. The majority of patients (47,
or 22.7%) noted some degree of ongoing or permanent
change. This significant change in nipple sensation is
similar to previous reports by Fiala et al® who found
that 41.6% of respondents to their survey reported to
have some degree of permanent changes to their nipple
sensation. This change in nipple sensation does not
seem to be affected by the surgical incision.

Other Numbness

Patients were asked if they had any loss of sensation
other than loss of nipple sensation. Overall, seventy-
two patients (34.8%) reported to have other numbness.
Forty-two patients (20.3%) described it as an ongoing
or permanent numbness. It was surprising to note that
more patients reported loss of nipple sensation. In ad-
dition, we observed that loss of nipple sensation was
not directly related to numbness in other areas or vice
versa. This may be due to the multiple sensory inner-
vations of the breast, including the supraclavicular
nerves from the third and fourth branches of the cer-
vical plexus, the anterior cutaneous branches from the
second to the sixth intercostals nerves, and the anterior
branches of the third to sixth lateral cutaneous nerves.

Overall Satisfaction
The patients rated their satisfaction as follows: 110
(53%) responded as being highly satisfied, 68 (33%)
were satisfied, 22 (10.6%) were fairly satisfied, and 7
of 207 (3.4%) reported as being not satisfied with their
results. Lack of satisfaction was related to postopera-
tive complications, mainly capsular contracture and
wrinkling. When asked if they would do it again, 91%

of the patients responded positively.

Secondary Surgery

Overall, 29 patients (14%) had additional surgery
during this study period. Indications for this included
replacement of a deflated implant, release of capsular
contracture, removal of implant or drainage due to an
infection, evacuation of a hematoma, and other breast
surgery not related to the augmentation, such as bi-
opsies.

Discussion

To obtain the FDA’s approval of saline-filled breast
implants, the implant manufacturers Mentor and
McGhan conducted clinical testing to determine the
most common risks associated with the implants. One
of the clinical studies assessed the 3-year cumulative
risk rate of developing complications as well as patient
satisfaction.*#

One of the most common problems associated with

breast augmentation is capsular contracture. Moderate
to severe capsular contracture may result in a hard-
ened, deformed, and sometimes painful breast. The 3-
year risk of developing capsular contracture III/IV was
9% according to the study presented by the manufac-
turers. In our study, 19 patients reported significant
firmness (9.2% over 9 years). Over the years there
have been modifications to breast implants and to the
technique in order to decrease the incidence of cap-
sular contracture. One such modification was surface
texturization of the implants. Based on reports that tex-
tured surface implants reduce the rate of contracture, Y
the corresponding author used only textured surface
implants during the study period. However, more re-
cent reports have found that texturization of saline-
filled implants did not reduce the incidence of capsular
contracture.>'"'2 Currently he is favoring smooth im-
plants.

Another factor studied was implant size. There was
no statistically significant relationship between implant
volume and the likelihood of developing capsular con-
tracture. However, in another study Handel et al® found
that contracture occurred earlier in large (>350 mL)
implants. Interestingly, the author found that smokers
had a higher tendency (26.2%) to experience firmness
to their breast compared with nonsmokers (15.2%).
This was not statistically significant.

Not surprisingly, the author also found an increased
risk of contracture in women who had bleeding or he-
matoma. Contracture occurred in 50% of cases com-
plicated by bleeding as compared with 18% of cases
without. This was found to be statistically significant
(P < .05). This is consistent with previously published
studies that suggest that hematoma is a predisposing
factor to development of capsular contracture.>!?-!5

The effect of implant position was related to risk of
developing capsular contracture. No significant ditfer-
ence was found in the rate of contracture as it related
to implant position. This is contrary to the common
belief that submuscular placement of implants reduces
the risk of capsular contracture by the constant mas-
saging of the implant by the muscle.'*"®

Wrinkling was one of the factors that significantly
affected the patients’ overall satisfaction. The 3-year
cumulative risk rate of wrinkling was reported by the
implant manufacturers to be between 11% and 21%.
Our patients reported a significantly higher rate of
wrinkling (44.4%). This was a surprising finding since
90% of the implants were placed under the pectoralis
major muscle. In fact, the position of the implant cor-
related highly with the likelihood of developing wrin-
kling. Overall, 75% of patients who had subglandular
placement of their implants reported rippling versus
40% of those who had their implants in the submus-
cular position. This result was not related to the length
of the study because most patients reported to have
developed wrinkling within the first 7 months post-
operatively. Furthermore, there was no statistically sig-
nificant relationship between implant volume and like-
lihood of developing wrinkling.
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This high rate of reported rippling reflects the fact
that this is a subjective patient-reported finding as op-
posed to an examiner’s findings. The patients were
asked to report any wrinkling or waviness, whereas the
manufacturers reported only moderate to severe rip-
pling. In addition, all of the implants used in this study
that had surface texturing and skin wrinkling have
been correlated with surface texturing in previous stud-
ies.” Recently, to resolve the rippling the correspond-
ing author has been overfilling the implants with good
success in selected patients. These patients are warned
that their breasts are going to feel firmer. Unfortunate-
ly, the number of patients who had overfilled implants
is not adequate for statistical analysis.

A significant number of patients reported having an
alteration in nipple sensation, with 22.7% noting some
degree of permanent change. These patient-reported
results are higher than the 8-10% reported by the im-
plant manufacturers. Interestingly, there was no statis-
tically significant relationship between implant size
and the likelihood of developing loss of sensation. Fur-
thermore, there was no significant difference in the
likelihood of developing loss of nipple sensation as it
related to the site of implant insertion (periareolar ver-
sus transaxillary) in this study. Loss of nipple sensa-
tion was also found to be a statistically significant fac-
tor affecting patients’ overall satisfaction. Patients who
had ongoing or permanent loss of sensation were half
as likely to be highly satisfied.

Despite the fact that augmentation mammaplasty is
not devoid of problems, the satisfaction rate of women
remains high. In this study, 96.6% of the patients were
either fairly satisfied, satisfied, or highly satisfied with
the results. Ninety-one percent would do it again. Of
all the factors studied, capsular contracture and rip-
pling had the most impact on the patient’s overall sat-
isfaction. Patients who experienced capsular contrac-
ture or rippling were more likely to be fairly satisfied
or not satisfied with their breast implants.

Conclusion

This retrospective study involved a detailed survey
that was sent to patients who had undergone aesthetic
breast augmentation at the institute from May 1992 to
June 2000. The purpose of the study was to assess the
incidence of postoperative complications as reported
by patients and to identify factors related to their sat-
isfaction. The surgical records of the respondents were
reviewed. As with any survey, the response rate was
less than 100%, which may introduce bias into the re-
sults. Patients with good postoperative results may be
less inclined to respond to the survey. After 2 mailings
our overall response rate was 45%. The patient popu-
lation analyzed here is relatively small, and therefore
the results may represent a lack of statistical power
sufficient to demonstrate minor influences on the pos-
sible complications and patient satisfaction.

Based on the author’s experience and the results of
the patient survey, the following conclusions can be
ascertained:

1. Capsular contracture remains one of the main com-
plications affecting patient satisfaction. In the cor-
responding author’s practice, the risk rate of devel-
oping capsular contracture is approximately 1% per
year. Implant volume and position had no signifi-
cant effect on the risk of developing capsular con-
tracture, although it seems that contracture occurs
earlier in larger implants. There is a higher tenden-
cy for smokers to develop firm breasts.

2. Leakage is generally due to mechanical failure of
the implant. It is more of a matter of inconvenience
to the patient and is easily correctable. Implant de-
flation does not have a significant effect on patient
satisfaction. Our deflation rate was less than 0.5%
per year.

3. Infection, although rare, may have a devastating ef-
fect on the patient. More often than not the implant
must be removed and left out for an extended pe-
riod of time. The surgeon should be cognizant of
the possibility of mycobacterium fortuitum infec-
tion, which may present as a delayed infection.

4. Pain is a significant factor when implants are placed
in a submuscular position. Implant volume did not
correlate with the degree of pain.

5. Bleeding is a contributing risk factor to capsular
contracture. Transaxillary endoscopic dissection al-
lows direct visualization of the surgical field and
absolute hemostasis.

6. Loss of nipple sensation did not correlate with the
implant size or incision site. Nonetheless, a signif-
icant number of patients (22.7%) reported ongoing
or permanent loss of sensation.

7. Skin wrinkling is a significant factor with saline-
filled implants. Wrinkling is more common with
subglandular placement of the implants, but it is not
uncommon even when the implants are placed in a
submuscular position. Implant size did not correlate
with the risk of developing skin wrinkling. Previous
studies have shown that surface texturing is a con-
tributing factor to skin wrinkling. Most importantly,
wrinkling correlates highly with patient satisfaction.

For millions of women who have undergone breast
augmentation, the procedure has resulted in an aes-
thetic appearance that has improved their self-image
and quality of life. Although breast implants are not
devoid of problems, as long as their benefit to the pa-
tient outweighs the risks they will be considered safe
devices. As clinicians it is our duty to inform our pa-
tients of the possible risks associated with the proce-
dure so they can make an educated decision.
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