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Background: Human acellular dermal matrix (HADM) is commonly used to pro-
vide coverage and support for breast reconstruction. The primary purpose of this
study was to evaluate the complication rates associated with breast reconstruction
procedures when performed in conjunction with multiple types of HADM in a
consecutive series.

Methods: After receiving institutional review board approval, medical records from
a single surgeon were retrospectively reviewed for 126 consecutive patients (170
breasts and 211 procedures) who received a breast reconstruction or revision with
implantation of HADM between 2012 and 2014. Patient demographics, surgical
technique, and the complication profile of 4 major types of HADM were evaluated
by procedure. Complication data were primarily evaluated for infection, seroma
formation, necrosis, and other complications requiring additional surgery.
Results: The total complication rate was 19.4%. The complication rates were not
statistically different between all 4 types of HADM: Alloderm (n = 143); Alloderm
RTU (n = 19); FlexHD (n = 18); hMatrix (n = 32) (P> 0.05). Smokers and large-
breasted women (=500g) had a significantly higher complication rate than the
rest of the population (P<0.01 and P< 0.03, respectively). The complication rates
associated with all other patient cohorts analyzed (age, body mass index, comor-
bid conditions, cancer diagnosis, prepectoral technique) showed no influence on
complication rates (P> 0.05).

Conclusions: In characteristically similar cohorts, there was no statistically sig-
nificant difference in complication rates based on type of HADM; however,
certain risk factors and anatomy should be considered before HADM-assisted
breast reconstruction. (Plast Reconstr Surg Glob Open 2016;4:¢1118; doi: 10.1097/
GOX.0000000000001118; Published online 21 November 2016.)

adjunct for implant-based breast reconstruction
(IBBR) has been steadily on the rise since first ap-
plied for this purpose in 2001."* The use of ADM for IBBR
is now widely accepted among reconstructive breast sur-
geons (utilization rates reported between 50% and 80%)
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owing to a number of advantages shown to be associated
with its use.*” The use of ADM is typically used in recon-
structions involving thin, well-vascularized flaps. When
elected, ADM is used during breast reconstruction for
soft-tissue reinforcement and to provide coverage and sup-
port, supplement muscle coverage, and shape the breast
and inframammary fold (IMF)."® Additionally, because
ADMs may reduce tension on the mastectomy flap, they
allow for higher initial fill volumes and reduced tissue-
expansion time and, in some cases, eliminate the need for
a tissue-expansion phase altogether, thus requiring fewer
surgeries.”!?
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In the United States, human acellular dermal matrices
(HADMs) are used in IBBR with much higher frequency
than their xenogenic or synthetic counterparts.'' HADMs
are processed from cadaveric donor-derived skin. Gener-
ally, the epidermal layer of skin is removed, followed by
decellularization of the remaining tissue to minimize the
risk of immunogenic response upon transplant. The re-
sulting decellularized product is a biocompatible collagen
scaffold rich in elastin and proteoglycans. This remaining
structural lattice is ideal for cellular ingrowth and remod-
eling, as the natural architecture and vascular channels
of the native tissue have been retained. All HADMs are
aseptically processed; however, some offer further assur-
ance of sterility through terminal sterilization methods.
There have been several new HADMs introduced to the
market over the last 5 years, most recently hMatrix (Bac-
terin International; Bozeman, Mont.); however, because
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how differences in the processing, packaging, and steril-
ization of HADMs correlate with postoperative outcomes.
Table 1 summarizes the key processing parameters of sev-
eral HADM manufacturers.

Recent literature has cautioned against the adoption
of ADM use in IBBR as the standard of care because of
reports of increased postoperative complications and the
relative paucity of prospective clinical efficacy and safety
data.'™'? Indeed, careful patient selection to mitigate
demonstrated risk factors is important. Patient comor-
bidities, adjuvant therapies, body mass index (BMI), and
breast weight/implant size are a few factors that have been
shown to be associated with higher postoperative compli-
cation rates.'®'® It has also been demonstrated that total
complication rates decrease as surgeons become more
experienced with ADM-assisted breast procedures, indi-
cating that there is a certain “learning curve” to the tech-

of the preponderance of conflicting data, it is still unclear ~ nique."*
Table 1. Currently Commercially Available HADMs
Year Shelf
Name/Brand Manufacturer Introduced Life (y) Sterility* Packaging Processing
Alloderm RTU LifeCell 2012 2 Terminally sterilized ~ Prehydrated Treated with a buffered salt solution
Corporation; to SAL 10 to separate and eliminate the epi-
Bridgewater, N.]J. dermis, then washed with a series
of mild nondenaturing detergent
solutions to solubilize and elimi-
nate all cells; processed to remove
cells and antigenic components
hMatrix Bacterin 2012 5 Terminally sterilized Frozen Amalgatome and saline soaks for
International, to SAL 10° removal of fat and epidermal lay-
Inc.; Belgrade, ers and lysing of cells, followed by
Mont. decellularization with antimicro-
bial and antibiotic solutions
DermaCell LifeNet Health; 2008 2 Terminally sterilized ~ Prehydrated Matricel process; uses a solution of
Virginia Beach, to SAL 10° nondenaturing anionic detergent,
Va. recombinant endonuclease, and
antibiotics, resulting in a material
that exhibits at least 97% nucleic
acid removal
AlloMax RTI Biologics; 2006 5 Terminally sterilized ~ Freeze-dried Tutoplast process; preparation of
Surgical Graft Alachua, Fla. to SAL 10°° solvent dehydration cleaning and
preservation; processing/decellu-
larization with acetone, hyper-/
hypotonic baths, H, 02, NaOH
DermaMatrix Musculoskeletal 2006 3 USP 71 (aseptically Freeze-dried Sodium chloride used to remove
Transplant processed) epidermis and dermis; process-
Foundation ing/decellularization with sodium
(MTF); Edison, chloride and detergent, disin-
NJ. fected with acidic and antiseptic
reagents
FlexHD Musculoskeletal 2005 3 USP 71 (aseptically Prehydrated Decontamination disinfection with
Transplant processed) ethanol and peracetic acid solu-
Foundation tion; processing/decellularization
(MTF); in a hypertonic bath
Edison, N,J.
AlloDerm RTM  LifeCell 20017 2 USP 71 (aseptically Freeze-dried Treated with a buffered salt solution
(Freeze-Dried) Corporation; processed) to separate and eliminate the epi-

Bridgewater, N.J.

dermis, then washed with a series
of mild nondenaturing detergent
solutions to solubilize and elimi-
nate all cells; processed to remove
cells and antigenic components

All data in table are based on publicly available information. Products presented in order of most recent introduction to market.
*SAL of 10 assures that no more than one in a million implants could potentially be infected with microorganisms. SAL of 10~ assures that about 1 in 1000

implants could potentially be infected.

TFirst use in breast surgery. Product first marketed for other applications in 1994.
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Despite the correlation of ADM use in IBBR to post-
operative complication rates in some patient populations,
some studies have shown that its use improves cosmetic
outcomes and reduces the rate of capsular contracture.*®!
ADM-assisted breast reconstruction can also allow for a
prepectoral placement of the breast implant especially
with advanced mastectomy techniques such as nipple
sparing (NS). Before these advances, the expanders were
traditionally placed in the submuscular pocket because of
concerns with thin and poorly vascularized flaps.?” Prepec-
toral placement may improve cosmetic outcomes, reduce
pain, and eliminate the animation defect often associated
with a traditional subpectoral implant placement.?"#

The primary purpose of this study was to establish the
equivalency of a newly introduced HADM, to those al-
ready on the market and to better define optimal patient
populations for its use. Although HADM use in patients
presenting with certain risk factors should be carefully
considered, HADMs are a safe and effective adjunct to
breast reconstruction surgery.

PATIENTS AND METHODS

After institutional review board approval, comprehen-
sive case histories of a consecutive series of 140 patients
having undergone breast reconstruction or revision with
implantation of a dermal matrix by a single surgeon
between 2012 and 2014 were retrospectively reviewed.
Follow-up data were recorded throughout the tissue-ex-
pansion process where applicable and in all cases at least
3 months beyond surgery date. A total of 126 patients
met the inclusion criteria of the study, which consisted of
women with a current or past cancer diagnosis (includ-
ing BRCA + prophylactic procedures) who elected IBBR
after mastectomy and who underwent a primary recon-
struction or revision procedure utilizing HADM between
2012 and 2014. The surgeon’s decision to choose a certain
HADM brand was primarily determined by insurance for-
mulary inclusion/exclusion. Revision cases were defined
as reconstructions performed after an initially failed tis-
sue expander (TE) or a permanent implant procedure
whereby the pocket had already been created. Procedures
that were strictly cosmetic in nature (those breasts without
mastectomy history) were excluded, in addition to those
utilizing xenogenic or synthetic ADM, and also any fenes-
trated HADM. Of the 140 patients reviewed, 211 proce-
dures representing 170 unique breasts and 126 patients
were included in the data analysis.

Patient demographic data were collected to include
age, BMI, comorbidities, cancer diagnosis, adjuvant can-
cer therapy (when available), and history of smoking.
Procedural factors including mastectomy type, number
of operative breasts (unilateral vs bilateral), dermal graft
material used, breast weight, TE and implant volumes,
operative technique, and type of reconstruction were also
recorded.

Infection, seroma, and tissue necrosis were recorded
as applicable for each procedure reviewed. Infections re-
quiring intravenous antibiotics or additional surgery were
defined as “major,” whereas those treated with oral antibi-

otics were considered “minor.” Only those seromas occur-
ring clearly independent of infection were categorized as
such. Any other complication requiring additional surgery
(eg, implant exposure or loss, delayed wound healing) was
included in the overall complication rate. Red breast syn-
drome was excluded due to its unknown etiology. Because
of the relatively short follow-up for some patients, it was
inaccurate to report on cosmetic outcomes and pain.

Statistical analysis of the incidence of complications
was performed using Fisher’s exact tests and Chi-squared
analyses. Linear regression analyses and Pearson correla-
tions were also used, when appropriate, to determine the
relationship between continuous variables and incidence
of complications. Analyses of variance and Chi-squared
analyses of demographic data to include age, gender, BMI,
reason for surgery, and risk factors/comorbidities were
used to confirm homogeneity between groups. SPSS v. 21
(SPSS, Inc.; Chicago, Ill.) was used for all analyses, and
significance was set at P< 0.05.

Surgical Reconstruction Technique

The majority of the procedures were prepectoral place-
ment of the implant with the HADM secured anteriorly.
The HADM, prepared according to the manufacturer’s
instructions, was trimmed and contoured to fit the pocket
dimensions typically using size 16x16 or 16x20. In most
cases, because the same general surgeon was used for the
mastectomies incorporating a NS technique, a moderate
thickness (0.8-1.3mm) was most often selected, which was
dependent on patient anatomy and surgeon preference. If
flap thickness was of concern, perfusion imaging was used
at the beginning and at the end of the case. The appropri-
ate orientation was determined (long vs short axis) along
the IMF, dermal or epidermal side toward/away from mas-
tectomy flap (not applicable for hMatrix as this product has
a sans basement membrane option). Orientation marks
were placed at the 12-, 4-, and 8-o’clock positions with the
12-o’clock position made longer for clarity (Fig. 1). The
pocket was rinsed with dilute betadine before the HADM
was inserted. Using a 5/8 circle taper cut 3-0 monocryl
“urology” suture (Ethicon; New Brunswick, N.J.), the
HADM was anchored into the IMF beginning at the medial
border (4-o’clock position for the right breast and 8-o’clock
position for the left breast). The suture was attached to
the “marked” HADM at the medial position before inser-
tion and the tail left long to tie to after reversal. In a run-
ning fashion (continuously or intermittently locked), the
HADM was anchored into the IMF with each bite securely
engaging the chest wall fascia/muscle and also the HADM.
Each bite advanced 1/2 to 1cm. After reaching the lateral
margin of the IMF (8-o’clock position for the right breast
and 4-o’clock position for the left breast), the suture was
reversed and passed medially along the IMF securely engag-
ing the chest wall fascia/muscle and HADM a second time.
After reaching the medial border (starting point), the su-
ture was tied to the tail left long previously. The 3-0 chromic
sutures on an FS or straight needle (Ethicon; New Bruns-
wick, N.J.) were then attached along the remaining free me-
dial, superior, and lateral margins. Four to six sutures were
initially placed along the medial “hemi” margin, passed
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Fig. 1. HADM contoured and marked correctly oriented over the
breast.

from inside the pocket to the exterior at the pocket margin
(Fig. 2A), cut in half and secured with 1 or 2 hemostats,
with the remaining half used to complete the lateral “hemi”
margin draw marionette sutures (Fig. 2B). The HADM can
then be manipulated in the pocket for drain and TE/im-
plant placement with the marionette sutures used to reposi-
tion the HADM over the TE/implant (also utilizing digital
manipulation) and also securely anchoring the HADM
into final position by drawing on the chromic sutures and
anchoring them to the skin with steristrips after applying
skin adhesive (Fig. 2C). In the author’s experience, any ab-
sorbable suture may be utilized, and permanent sutures are
not personally desired. The prosthesis (TE or implant) was
then inserted prepectorally under the HADM (Fig. 3). All
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implants were bathed in a 5000 units per 10 ml of bacitra-
cin. If utilized, the prosthesis anchor tab was attached to the
muscle, and remote ports were created in the flank. The
HADM was then draped over the implant using the draw
sutures (Fig. 4) and digital manipulation. Final adjustments
for fill and positioning of the prosthesis were performed.
The incisions were closed in multiple layers with absorbable
sutures. Perfusion imaging was performed if indicated and
volume adjustments made. Suture lines were dressed with
Aquacel Silver strips (Convatec; Bridgewater, N.J.) held by
2-inch Hypafix tape (Smith & Nephew; Andover, Mass.).
Biopatches (Ethicon; New Brunswick, N.J.) held by Hypafix
tape were placed around the drain sites. Absorbent pads
and front fastening sports bra were applied after closure
and wound dressing.

RESULTS

From 2012 to 2014, 211 HADM-assisted breast recon-
structions after mastectomy procedures were performed
by a single surgeon on 126 patients comprising 170
unique breasts. The average age was 54.0 years (range:
29-76) and the average BMI was 27.3 (range: 17.8-
51.2). Thirty-two patients were obese (BMI >30) and 18
had a smoking history (Table 2). Of the data available
for breast weight (N = 165), 55 procedures were per-
formed on large breasts (breast weight 2500g). Of the
211 HADM-assisted procedures within the time frame
of 2012 and 2014, 53 were immediate reconstructions
after mastectomy (14 bilateral and 25 unilateral). Only
one of these primary reconstructions was a single-stage,
direct-to-implant procedure, whereas the other 52 were
TE-based. There were 101 procedures related to a breast
carcinoma diagnosis, 39 prophylactic procedures, and 71
revisions. One hundred and eighty-eight implants were
prepectorally placed, of which 36 of those procedures
were conversions from a subpectoral implant to a pre-
pectoral placement (Table 3).

The total complication rate for the 211 procedures
was 19.4% (N = 41/211) and is broken down accord-
ing to HADM type implanted (Table 4, Table 5). There
was no statistically significant difference (P > 0.05)
when comparing the complication rates of the 4 types
of HADM utilized. Also, no statistically significant dif-
ference was found between the HADMs when compar-

Cc

Fig. 2. A, Passing the marionette sutures through the skin. B, Marionette sutures after completion of skin passage. C, Marionette sutures

collected and secured to the skin.

4



Schnarrs et al. ®* HADM Complications

Fig. 3. Prosthesis placed prepectorally.

Fig. 4. HADM pulled up by marionette sutures.

Table 2. Patient Demographics, 2012 to 2014

Patients
Reconstructed breasts
Breast reconstruction procedures

126
170
211

By patient (n=126)

By procedure (n=211)

Mean age + SD (range)
Mean BMI + SD (range)
BMI <30
BMI =30
Diabetics
Smokers

54.0£10.0 (29-76)*
97.3+6.1 (17.8-51.2)

53.79.7 (30-76)t
97.8+6.1 (17.8-51.2)

94 163
32 48
12 16
18 37

*Age determined based on date of primary mastectomy.
tAge determined based on procedure date.

ing the complication rates in each of the 4 categories
analyzed (major and minor infection, seroma, tissue
necrosis, and other). Additionally, there was no signifi-
cant difference in complication rate between the cohort
of prepectorally placed implants (19.7% in 188 proce-
dures) and those with subpectoral placement (25.0% in
12 procedures), P> 0.05 (Table 6).

Smoking history and breast weight were found to sig-
nificantly impact the total complication rate. Of proce-
dures performed on patients with a smoking history, 38%
had complications (N=14/37) compared with a 16% com-

plication rate associated with nonsmokers (N = 27/174,
P < 0.01). Additionally, the complication rate associated
with procedures performed on large breasts (breast weight
>500g) was significantly increased over those without
large breasts (33% vs 16%, P = 0.027). The complication
rate by breast weight is shown in Figure 5. The average
breast weight was 464 g (range: 96-2253g).

None of the other factors analyzed significantly affect-
ed the total complication rate (obesity, diabetes, cancer
diagnosis, fill volume; P> 0.05). Consistent data were not
available regarding radiation and chemotherapy.



Table 3. HADM Procedural Data, 2012 to 2014

No. Mean + SD
Procedures (Range)
Reason for surgery
Breast carcinoma 101
Prophylactic 39
Revision 71
Primary mastectomy 53
Unilateral 25
Bilateral 14
Nipple aereolar sparing 41
Skin sparing 10
Mastectomy type unknown 2
Type of Procedure
Tissue expander placement 66
Initial fill volume (cc) 421+143
(100-700)
Final fill volume (cc) 475+ 154
(180-900)
Permanent implant placement 134
Implant volume (cc) 538+174
(120-1000)
Revision with no TE or implant 11
Subpectoral placement 12
Prepectoral placement 188
Subpectoral to prepectoral revision 36
Breast weight (g) 464+329
(96-2253)
Breast weight <5600 g 110
Breast weight 2500 g 55
Breast weight 21000 g 10
Breast weight unknown 46
DISCUSSION

The use of ADM for breast reconstruction remains a
frequent topic of interest, research, and discussion, largely
with regard to complication rates. As of the date of this ar-
ticle, a PubMed database search using the keywords “acel-
lular dermal matrix AND breast reconstruction” contains
over 300 publications, with nearly 40% published over the

Table 4. Per Procedure Complications by Type of HADM
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last 2 years. The majority of these publications have been
met with mixed reviews, bias, and an unclear answer as
to which, if any, of the ADMs are better than the other.
For HADMs, the published data show a variance in total
complications as high as 48.7% and as low as 3.2%.% A
meta-analysis by Kim et al* reports the total HADM com-
plication rate at 15.4%, which is not significantly different
than the rate in this study (19.4%, P> 0.05).

When further analyzing the total complication rate by
HADM manufacturers, there are some clinically relevant
differences. For example, although some authors have ar-
gued over the effect of graft sterility on infection rates,'*** it
is noteworthy that the lowest infection rate of the 4 HADMs
included in this study was associated with the only termi-
nally, device-level (sterile assurance level 107) sterile prod-
uct (hMatrix), and the highest infection rate was associated
with a nonsterile, aseptically processed product (FlexHD,
Musculoskeletal Transplant Foundation (MTF); Edison,
N.J.). Furthermore, Alloderm RTU (LifeCell Corporation;
Bridgewater, NJ.), although provided sterile (SAL 107%),
had the highest total complication rate (31.6%) of the 4
HADMs studied, which, in part, is hypothesized to be a re-
sult of immunogenicity issues with the preservatives in the
product packing solution.

Despite the lack of statistically significant differences in
outcomes between the 4 HADM manufacturers analyzed in
this study, another story emerges when looking specifically
at those patients with and without risk factors. The data
show that smoking history and breast weight significantly
influenced the complication rate. Compared with an over-
all complication rate for the entire population of 19.4%,
those procedures performed on smokers had a 37.8%
total complication rate (P < 0.01), and those performed
on large breasts (2500¢g) had a 32.7% total complication
rate (P=0.027) (Table 7). Seventy-five percent of the cases

Total Total Major Minor Additional
Total N Complications Infection Infection Infection Seroma Necrosis Surgery
Patients 126 33 18 12 6 4 3 11
Reconstructed 170 38 20 13 7 4 4 12
breasts
Breast reconstruction 211 41 20 13 7 4 13
procedures
Alloderm 143 21 11 6 5 3 1 6
Alloderm RTU 19 6 3 2 1 0 1 2
FlexHD 18 5 3 3 0 0 0 2
hMatrix 32 8 2 1 1 1 2 3
Repriza 1% 1 1 1 0 0 0 0
Total 213+ 41 20 13 7 4 4 13
Repriza, Processed by Promethean LifeSciences, Pittsburgh, Pa.
*Not included in statistical analysis for HADM comparison because of insufficient sample size.
1Two procedures were performed each using HADM from 2 manufacturers. Neither procedure resulted in postoperative complications.
Table 5. Per Procedure Complication Rate by Type of HADM
Total Major Minor Additional
Total (%) Infection (%) Infection (%) Infection (%) Seroma (%) Necrosis (%) Surgery (%)
Alloderm 14.7 7.7 4.2 3.5 2.1 0.7 4.2
Alloderm RTU 31.6 15.8 10.5 5.3 0.0 5.3 10.5
FlexHD 27.8 16.7 16.7 0.0 0.0 0.0 11.1
hMatrix 25.0 6.3 3.1 3.1 3.1 6.3 9.4
Total 19.4 9.5 6.2 3.3 1.9 1.9 6.2
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Table 6. Prepectoral Versus Subpectoral Complication
Rates

Placement Procedures = Complications = Complication Rate
Prepectoral 188 37 19.7%
Subpectoral 12 3 25.0%
No implant 11 1 9.1%

of postoperative seroma formation or tissue necrosis and
70% of postoperative infections occurred in patients with
one or both of these risk factors. Conversely, in the subset
of patients with neither significant risk factor (nonsmokers
and breast weights <500g), the incidence of complications
differs considerably between the manufacturers (57% Al-
loderm [LifeCell Corporation; Bridgewater, N.J.], 40%
FlexHD, 25% hMatrix, 0% Alloderm RTU), with the high-
est being associated with Alloderm (Table 8). Although
not statistically significant due to sample size (n = 41
complications in the entire patient population), it is of
note that hMatrix and Alloderm RTU had such relatively
low complication rates among those patients not otherwise
considered at increased risk.

With these data in mind, careful attention should be
made to high-risk patients when electing the use of an
HADM to include patient morphology, flap thickness, fill
rates, ADM and mastectomy type, and cancer treatment.
Specifically in smokers, the success of direct-to-implant
reconstruction and more radical mastectomies is limited
by their vasoconstriction and compromised vascularity.
Similarly, ADM incorporation requires adequate perfu-
sion and is more difficult to achieve in vasocompromised
patients. Pre- and postoperative pharmacologic interven-
tion may be additionally considered to counteract the
effects of nicotine. Large-breasted patients are also less

Table 7. Complications among At-risk Population*

Complications among

At-risk Population*
Total Complication
Complications  Incidence Rate
Infection 20 14 70.0%
Seroma 4 3 75.0%
Tissue necrosis 4 3 75.0%
Additional surgery 13 5 38.5%

*Smokers and/or large breasts (=500g).

perfused, which reduces treatment options in favor of
a more conservative approach. To improve patient out-
comes, this surgeon counsels large-breasted women to
envelope reducing procedures.

Given the surgeon’s preference toward prepectoral im-
plant placement, a secondary evaluation of this technique
was of interest. Prepectoral implant placement is also an
emerging option for improved breast reconstruction out-
comes resulting in fewer operations, faster healing, and
reduced need for fat grafting,?* all of which ultimately
result in lower overall cost of treatment and higher pa-
tient satisfaction.” Additional advantages to this technique
are improved aesthetic outcomes associated with reduced
incidence of animation defect. Consequently, because less
aggressive mastectomies and NS techniques have come
into favor, performing a prepectoral technique affords
potentially less damage to the chest wall while improving
cosmesis, which can be ideal for young, active patients
with low BMI and thin mastectomy flaps. Analysis of this
study’s prepectoral subset shows reduced complication
rates when compared with the subpectoral population, al-
though the difference is not statistically significant (19.7%
prepectoral vs 25.0% subpectoral, P> 0.05) (Table 6).

Complication Rate by Breast Weight

60%

50%

40%

30%

Complication Rate

20%

10%

0%

<200 200-299 300-399

400-499

500-599 700+

600-699

Breast Weight (grams)

Fig. 5. Total complication rate by breast weight. n represents the total number of complications in each category.
Breast weights >500 g were associated with a significantly higher complication rate than those <5009 (P =0.027).
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Table 8. Complications in At-risk and Not-at-risk Populations by HADM Manufacturer

Total Breast Weight Smoking One or Both Neither

Complications >500 g History Incidence Rate Incidence Rate
Alloderm 21 7 6 9 42.9% 12 57.1%
Alloderm RTU 6 3 3 6 100.0% 0 0.0%
FlexHD 5 2 2 3 60.0% 2 40.0%
hMatrix 8 5 3 6 75.0% 2 25.0%
Repriza 1 1 0 1 100.0% 0 0.0%
Total 41 17 14 25 61.0% 16 39.0%

There are limitations to this study, to include the rela-
tive lack of sample size for 3 of the 4 HADM manufactur-
ers analyzed and also the large variety of reconstructive
procedures. Alloderm has the largest sample size primar-
ily because of its longevity and ease of reimbursement by
the insurance companies compared with newer products
where utilization has been limited by the absence of re-
imbursement formularies. The large variety of procedures
included in this consecutive series introduced a number
of variables that could be confounding to the conclu-
sions presented. Larger sample sizes and further stratifica-
tion and analysis of the individual procedures by type of
HADM may increase the analytical integrity.

CONCLUSIONS

In conclusion, when deciding to use an HADM for
breast reconstruction, the complication rates for Allo-
derm, Alloderm RTU, FlexHD, and hMatrix are statisti-
cally similar. Careful patient selection determines not only
the procedure type but also when/if HADM should be
implanted. In general, this surgeon prefers a formulary-
approved, terminally sterile HADM in conjunction with
prepectoral implantation as a good option for indicated
patients. Finally, a prospective analysis including the ef-
fect of radiation, chemotherapy, and other adjuvant can-
cer treatments should be considered to better determine
complication rates.
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