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Summary Background: In 2015, Artia TM (LifeCell, NJ), a new porcine acellular dermal matrix 
(ADM), was introduced at our unit. As there is lack of clinical studies on its use in breast recon- 
struction, the purpose of this prospective study was to assess outcome data for patients who 
underwent Artia TM -assisted breast reconstruction. We compared these data with those of other 
studies of non-human ADMs in widespread use from the literature. 
Methods: All consecutive patients who underwent Artia TM -assisted breast reconstruction be- 
tween July 2016 and February 2018 were identified. A prospective database was maintained, 
including data of patient demographics, type of reconstruction, type of implant, oncological 
data if applicable, complication rates and adjuvant treatment delays. 
Results: Fifty-one patients undergoing 83 implant-based breast reconstructions with Artia TM 

were included in the study. Of the 83 reconstructions, 62% were performed following risk- 
reducing mastectomy, 28% following therapeutic mastectomy and 10% for revision procedures. 
After a mean 276-day follow-up period, the overall complication rate was 10.8%, including 
6 breasts (7.2%) developing seromas requiring aspiration, 1 breast developing a haematoma 
(1.2%) and 2 implant losses (2.4%) in a single patient following neo-adjuvant chemotherapy. 
There were no cases of wound dehiscence or erythema/red breast syndrome. 
Conclusion: This is one of the first studies demonstrating that Artia TM -assisted implant-based 
breast reconstruction is associated with low and acceptable early complication rates. The re- 
sults are promising and are comparable to our experience using established ADMs, with an 
implant loss rate of 4.9% across 500 ADM-assisted implant reconstructions. 
© 2019 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 
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Introduction 

Acellular dermal matrixes (ADMs) have revolutionised
implant-based breast reconstruction (IBBR) during the last
decade or so, facilitating direct-to-implant (DTI) recon-
struction, acting as a hammock to allow more natural ptosis
and definition of the inframammary fold 1 . They have many
hetic Surgeons. Published by Elsevier Ltd. All rights reserved. 
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Figure 1 Artia TM mesh in saline. 

Figure 2 Artia TM mesh allowed to soak in saline. 
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dvantages: they can be used in a spectrum of surgeries in-
luding both pre-pectoral and sub-pectoral/dual-plane re- 
onstructions and have been reported to reduce the rate of
apsular contracture as well as the number of revision surg- 
ries required 1,2 . 
ADMs were historically developed for the treatment of 

urn injuries, abdominal wall repair and tympanic mem- 
rane replacement 3 . Their use in breast procedures was ini-
ially limited to revisional aesthetic surgery before being 
ound to be valuable in breast reconstruction in the early
000s 4 . In 2010, a US national survey described that more
han 50% of the American Society of Plastic Surgeons used 
DMs in IBBR then 5 . In addition to potentially being a more
ost-efficient surgical option than autologous techniques, 
DMs have proved to be very clinically effective over the
ears 6,7 . 
One of the first ADMs to be used in breast reconstruction

as AlloDerm 

®, a human-derived ADM developed in 2000 4 .
owever, the restricted availability of human cadaver skin 
nd the associated high costs have limited widespread use 8 .
n 2008, Strattice TM , a porcine-derived ADM, was launched 
nd has since been a popular choice amongst surgeons. 
ifeCell Corp. developed its latest ADM, porcine-derived 
rtia TM , in 2015. There is limited clinical experience with
his ADM in the literature to date. This study aimed to anal-
se the use and outcomes of Artia TM in breast reconstruction
nd draw early conclusions with regard to its effectiveness 
nd safety. 

ethods 

tudy design 

ll consecutive patients who underwent IBBR with Artia TM at 
ur institution (the Nightingale Centre and Genesis Breast 
ancer Prevention Centre, Manchester, UK) were identi- 
ed, and data were recorded on a prospectively maintained 
atabase. The data were collected for patients operated 
n between July 2016 and February 2018 and included pa-
ient demographics; baseline characteristics including BMI, 
moking status and diabetes; surgical data; oncological data 
f applicable; implant type and volume; any delays to ad-
uvant treatments and complications. The complications 
ere classified as minor and major. Minor complications in- 
luded those that were managed non-surgically, whereas 
ajor complications consisted of those requiring readmis- 
ion to hospital or unplanned return to theatre. The surgi- 
al data included mastectomy type (skin or nipple sparing) 
nd weight; axillary surgery; implant type and volume; uni- 
ateral or bilateral reconstruction and type of reconstruc- 
ion. The data were analysed; the results were recorded and 
ompared with outcome data available from our unit using 
trattice TM over the previous nine years and those available 
n the literature. 

urgical technique 

nce the standard mastectomy was performed meticulously 
dentifying the mastectomy plane to ensure skin envelope 
lood supply is maintained, the mesh was removed from 
he package using aseptic technique and placed in a ster-
le saline basin. It was then allowed to soak for a minimum
f 2 min. The mesh was then cut and folded as required
y the surgeon to fit the surgical site. Following breast im-
lant sizers, definitive implants were then inserted into the
ocket. In the patients who had a pre-pectoral reconstruc-
ion, the implant were placed over the pectoralis muscle 
etween two sheets of ADM, and these sheets were sutured
ogether anteriorly and secured into the pocket using inter-
upted sutures at the anatomical boundaries of the breast.
n patients who underwent the dual-plane technique, the 
ectoralis major muscle was raised off the sixth rib inferi-
rly and dissected medially to the level of the nipple, pre-
erving the pectoralis minor muscle. The implant was placed
nto the pocket anterior to the rib cage/pectoralis minor
uscle, with the pectoralis major muscle draped over the
uperior aspect of the implant and Artia TM was used to cover
he inferior aspect of the implant and sutures placed appro-
riately to avoid undesirable displacement of the implant. 
he skin incision was then closed with a tunnelled suction
rain in situ ( Figures 1–4 ). 

ost-operative management 

ollowing surgery, our patients followed a standard proto- 
ol, wherein they were discharged on the same day or the
ext day with a drain to remain in place for 7 days. Intra-
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Figure 3 Artia TM in the mastectomy plane. 

Figure 4 Two sheets of Artia TM mesh covering an implant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 Patient demographics. 

Data Value 

No. of patients 51 
No. of breasts 83 
Age at time of surgery, years 

– Mean 42.9 
– Range 24–81 

BMI, kg/m 

2 

– Mean 24.7 
– Range 18.2–38.7 

Smokers, n (% of patients) 5 (9.8%) 
Diabetics, n (% of patients) 1 (1.9%) 
Radiotherapy, n (% of breasts) 

– Previous 0 (0%) 
– Adjuvant 1 (1.2%) 

Chemotherapy, n (% of patients) 
– Neoadjuvant 3 (5.9%) 
– Adjuvant 5 (9.8%) 

Adjuvant delays, n (% of patients) 0 (0%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

venous teicoplanin and co-amoxiclav were given on induc-
tion, and the patients were discharged with 5 days of oral
co-amoxiclav (clarithromycin was substituted if allergic to
penicillin). They were reviewed in dressing clinic at 1 week
and in out-patient clinic at 2 weeks, 6 weeks, 3 months and
12 months. 

Results 

Between July 2016 and February 2018, 51 patients under-
went a total of 83 immediate breast reconstructions (IBR)
with Artia TM . The mean age of the patients at the time of
surgery was 42.9 years (range: 24–81 years), and the mean
BMI was 24.7 kg/m 

2 (range: 18.2–38.7 kg/m 

2 ). At the time of
surgery, 5 patients (9.8%) were regular smokers and 1 (1.9%)
had diabetes. In terms of adjuvant therapy, one patient
received adjuvant radiotherapy to 1 breast reconstruction
(1.2%), but none had previous chest wall/breast radiother-
apy. Three patients (5.9%) had neo-adjuvant chemotherapy,
and 5 (9.8%) had adjuvant chemotherapy. None of the pa-
tients were found to have had any adjuvant delays. The
mean follow-up was 276 days, limiting the evaluation of
long-term complications from Artia TM . 

Of the 83 reconstructions with Artia TM , 51 (61.4%) cases
were after prophylactic mastectomies, 24 (28.9%) after
therapeutic mastectomies and 8 (9.6%) were for revision
procedures. Thirty-two patients (62.7%) had bilateral IBBR,
and the remaining 19 (37.3%) had a unilateral procedure.
The operative technique was nipple sparing in 48 breasts
(57.8%), skin sparing in 23 (27.7%) or skin sparing with imme-
diate nipple reconstruction in 4 (4.8%), excluding the 8 revi-
sion procedures. Mean mastectomy weight was 381 g (range:
102–1256 g). The majority of patients, comprising 69 breasts
(83.1%), had a single-stage breast reconstruction with an
implant, while the remaining 14 (16.9%) had a two-stage re-
construction with tissue expanders (TE). The mean implant
volume was 401 cc (range: 125–620 cc). 

A total of 24 (28.9%) reconstructions were for oncological
reasons. Pathology was invasive ductal carcinoma (IDC) in
17 breasts (70.8%) and ductal carcinoma in situ (DCIS) in
7 (29.2% of tumours). All of the 24 breast reconstructions
had axillary surgery: sentinel lymph node biopsy (SLNB) in
17 (70.8%) and axillary node clearance (ANC) in 7 (29.2%)
( Tables 1 and 2 ). 

Nine breasts from 8 patients suffered complications,
hence increasing the overall complication rate to 10.8%. Mi-
nor complications included 6 reconstructions (7.2%), which
resulted in seromas requiring aspiration in clinic and 1
haematoma (1.2%). A single patient complained of pain in
both reconstructed breasts, which was controlled with reg-
ular analgesia. There were no cases of red breast or de-
layed wound healing. In terms of major complications, one
patient, who received neoadjuvant chemotherapy, devel-
oped infection and skin necrosis, resulting in bilateral im-
plant failures. This increased the overall explantation rate
to 2.4%. At the time of data collection, there had been no
reports of capsular contracture and implant malposition. In-
terestingly, none of the 8 breasts, which received revision
surgery with Artia TM , developed any complications. 

The primary outcome measure in this study was safety
(i.e., complication rate). With the overall complication rate
of 10.8%, further subgroup analysis found some associations
between comorbidity/treatments and complications: out
of the 6 patients who developed seromas post-operatively
from Artia TM , two of them were smokers, a finding in line
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Table 2 Outcome data. 

Data Value 

Indication for surgery, n (% of breasts) 
– Malignancy 24 

(28.9%) 
– Risk reducing 51 

(61.4%) 
– Revision 8 (9.6%) 

Surgery, n (% of patients) 
– Unilateral 19 

(37.3%) 
– Bilateral 32 

(62.7%) 
Type of reconstruction, n (% of breasts) 

– Nipple sparing 48 
(57.8%) 

– Skin sparing 23 
(27.7%) 

– Skin sparing with immediate nipple 
reconstruction 

4 (4.8%) 

– Revision procedures 8 (9.6%) 
Mastectomy weight, g 

– Mean 381 
– Range 102–1256 

Implant type, n (% of breasts) 
– TE 14 

(16.9%) 
– DTI 69 

(83.1%) 
Implant volume, cc 

– Mean 404 
– Range 175–620 

Complications, n (% of breasts) 
– Major: skin necrosis leading to reconstruction 

failure/explantation 
2 (2.4%) 

– Minor: Seroma 6 (7.2%) 
Haematoma 1 (1.2%) 
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Table 3 Adjuvant therapy and complication rates. 

Therapy Breasts 
( n ) 

Number of breasts 
with complications 

Neoadjuvant 
chemotherapy 

5 2 (single patient) 

Adjuvant chemotherapy 6 1 
Previous radiotherapy 0 0 
Adjuvant radiotherapy 1 0 
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ith those reported in studies establishing a link between 
igarette smoking and surgical complications. 9–11 Interest- 
ngly, no direct relationship was found between high BMI 
nd complications in this study, although only 1 of the 8
atients had a BMI above 30 kg/m 

2 . In terms of mastec-
omy weight, all of the complications were found in breasts 
eighing more than the mean recorded weight of 381 g in
his study. 
A total of 9 patients underwent adjuvant therapy: 3 

ad neoadjuvant chemotherapy, 5 had adjuvant chemother- 
py and 1 had adjuvant radiotherapy, which involved a to-
al of 12 breasts undergoing adjuvant therapy. Complica- 
ions occurred in 3 of the 12 breasts. A single patient, who
nderwent neoadjuvant chemotherapy, developed infec- 
ion and skin necrosis, resulting in bilateral implant losses, 
hereby increasing the overall explantation rate to 2.4%. An- 
ther patient who had adjuvant chemotherapy developed a 
aematoma. However, the remaining 9 breasts did not de- 
elop any complication. 11 , 12 Despite the sample of patients 
aving had adjuvant therapy being quite small, the compli- 
ation rate was higher (25%) than the overall complication
ate of 10.8% ( Table 3 ). 
There was no difference in outcomes when comparing 

kin-sparing and nipple-sparing mastectomies as well as 
ingle-stage and two-stage reconstructions. Similarly, out of 
he 9 breast reconstructions with complications, 5 were per-
ormed following therapeutic mastectomies and the remain- 
ng 4 were following prophylactic mastectomies; there was 
hus no difference in complication rates between these two
roups. However, it has to be emphasised that this sample
s small and a larger cohort of patients would be required to
ake any definite associations ( Figure 5 ). 

iscussion 

ince their advent, ADMs have played a crucial role in IBBR.
resently, there are a large number of ADMs available on the
arket, with varying levels of literature published detailing 
utcomes such as post-operative complications and patient 
atisfaction. Because there is currently limited experience 
ith Artia TM reported in the literature, this study aimed to
ompare Artia TM with two popular non-human ADMs. 
Artia TM was devised in 2015 with the help of new pro-

essing techniques designed to reduce the components re- 
uired for an inflammatory response, thus making it similar
o human-derived AlloDerm 

®. For instance, Strattice TM un- 
ergoes process-induced alterations in its extracellular ma- 
rix. This is known to lead to more inflammation and to af-
ect normal tissue healing and integration 13 . In contrast, the
evelopment of Artia TM emphasises on extracellular matrix 
omponent preservation with cellular antigen removal. It 
s terminally sterilised by electron beam irradiation. These 
ew processing techniques have helped to improve the con-
istency of the material, with an aim of making Artia TM more
kin to AlloDerm 

®. This facilitates handling and preparation
n theatre, stimulates fibroblast ingrowth and revascularisa- 
ion and potentially reduces the risk of complications post-
peratively. Artia TM has been reported to being easier to
drape’ than Strattice TM as well as providing a more uniform
tretch throughout the mesh. This, together with a better
onsistency in thickness than that of the other ADMs, makes
uturing easier for surgeons 14,15 . In practice, surgeons have
ound Artia TM to be more pliable and easier to use than other
DMs. There is no difference in costs, as both Artia TM and
trattice TM cost £1960 per piece. This amounts to no dif-
erence in the total cost of surgery to the hospital, as the
urgery performed with either ADM is the same. A new full
re-pectoral piece of Artia TM will also soon be released. In
ontrast to using two meshes for each breast, this new piece
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Figure 5 Pre- and post-operative photos from a patient who underwent nipple-sparing mastectomy and subsequent pre-pectoral 
implant-based breast reconstruction with Artia TM using an infra-mammary fold incision. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

should improve the handling of the ADM, decrease the over-
all costs, decrease operating time and thus lower the overall
complication rates. 

We have found only two studies in the literature that
described the experience with Artia TM . Kallaway et al., in
their study of 42 cases of IBBR with the mesh, showed quite
promising results, with a complication rate as low as 4.8%
and only two breasts developing seromas post-operatively 16 .
Similarly, Wood et al. reported no cases of implant losses
when using the ADM after a mean follow-up of 171 days in
their study of 17 patients 17 . 

This study reports early outcomes for 51 patients hav-
ing 83 Artia TM -assisted IBR between July 2016 and Febru-
ary 2018. On analysing the results, it was found that 9 out
of the 83 breasts had developed complications, hence re-
sulting in an overall complication rate of 10.8%. The minor
complications that occurred in 6 breasts (7.2%) were sero-
mas, and there were no cases of red breast, as described
with Strattice TM . The seromas were drained in clinic with
ultrasound guidance. Bilateral implant losses in a single pa-
tient increased the explantation rate to 2.4%, within ABS
and BAPRAS national standards 18,19 . 

However, it is important to note that our study had no
specific patient selection criteria—all patients who had un-
dergone implant-based breast reconstruction with Artia TM 

in our unit at the time of data collection were included;
resulting in the sample of patients being relatively het-
erogeneous. It included patients undergoing risk-reducing
mastectomies and subsequent reconstructions, those with
malignancy as well as some having revision procedures af-
ter previous surgery. This could potentially have biased the
results and complication rates, as most of the recon-
structions (61.4%) were after prophylactic mastectomies.
Multiple considerable differences were noted when compar-
ing the group of patients having had risk-reducing mastec-
tomies with the one having had therapeutic mastectomies.
The average age of patients who underwent the former was
36.3 years, while that for the latter was 45.3 years.
Similarly, adjuvant therapy is linked to higher rates of
complications. In the prophylactic mastectomy group, 3
breasts (5.1%) underwent adjuvant therapy; all of them re-
ceived chemotherapy due to cancer in the contralateral
breast. However, 37.5% of the breasts in the therapeutic
mastectomy group had adjuvant therapy, automatically
making them more prone to complications. Finally, the over-
all complication rate of 6.8% in patients having had risk-
reducing mastectomies was significantly lower than that
of 20.8% in the therapeutic mastectomy group. Therefore,
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Table 4 Comparison between prophylactic mastectomy and 
therapeutic mastectomy groups. 

Criteria Prophylactic 
mastectomy group 

Therapeutic 
mastectomy group 

Average age of 
patients, years 

36.3 45.3 

Adjuvant therapy, 
n (% of breasts) 

3 (5.1%) 9 (37.5%) 

Complications, n 
(% of breasts) 

4 (6.8%) 5 (20.8%) 
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Table 5 Comparison between of ADMs. 

ADM Breasts ( n ) Complication rate/% 

Artia (this cohort) 83 10.8 
Strattice TM (Dikmans) 110 70.9 
Strattice TM (Salzberg) 105 8.6 
SurgiMend TM (Ohkuma) 95 17.9 
SurgiMend TM (Headon) 164 4 
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atients who underwent prophylactic mastectomies and 
ubsequent reconstructions were younger, had less comor- 
idities and had less adjuvant therapy, which accounted for 
he lower complication rate. This could have biased the re-
ults, especially as the risk-reducing group was larger in our
tudy ( Table 4 ). 
It can therefore be concluded that despite the small sam- 

le size of this study, the complication rates with Artia TM 

ere low and acceptable. Because there is limited reported 
xperience with Artia TM in the literature, it was not possible 
o further compare the outcomes with those given in other
tudies. 

trattice 

TM comparison 

rom the iBRA study, Strattice TM is the most commonly used 
DM in the UK 8 . Having been on the market for more than
 years, it has been subject to many clinical studies 
hat have analysed post-operative complications. In 2012, 
alzberg et al. conducted a study of 54 patients under-
oing a total of 105 reconstructions with the ADM. There
ere reports of complications in 9 breasts (8.6%), including 
mplant loss and infection in 4 breasts (3.8%), seromas in 
 breasts (1.9%), with 4 breasts requiring explantation. In 
his study, the complications were observed for an average 
ollow-up period of 3.5 years, which shows the long-term 

fficacy of Strattice TM in breast reconstruction 20 . Similarly, 
 study of pre-pectoral IBR by Highton et al. analysed the
utcomes of 106 patients (166 breasts) having had surgery 
ith Strattice TM . The overall complication rate was 11.4%, 
nd the reconstruction failure rate was 3% 

21 . Therefore, the
arly results of this study with Artia TM are comparable to
he outcomes reported in the aforementioned studies. 
However, a study by Dikmans et al. in 2015, from the

etherlands, analysed the use of Strattice TM in IBBR and 
ad less favourable results. It involved 88 patients ( n = 110
reasts) having either risk-reducing or oncological mastec- 
omies. Their study demonstrated that 78 breasts (70.9%) 
eveloped complications following surgery, corresponding 
o 69 (78.4%) out of the 88 patients. Minor complica-
ions comprised seromas, skin necrosis and infections in 
8 breasts (52.7%). In terms of major complications, 22.7% 

f the breasts required further intervention and 11.8% 

eeded an explantation. Dikmans et al. argued that the ex- 
remely high complication rates from the study were ex- 
lained by the limited experience of the surgeons with ADMs 
s well as the limited availability of ADMs in the Netherlands

8 
t the time . r
urgiMend 

TM comparison 

n contrast with the porcine-derived Strattice TM , 
urgimend TM is a bovine-derived ADM 

11 . A study at the
ohn Hopkins Hospital reported on 65 patients undergoing 
5 breast reconstructions with Surgimend TM . The study 
oncluded that 17 breasts (17.9%) developed complications 
rom the surgery including 13 breasts (13.8%) requiring oral
ntibiotics for infection and 3 breasts (3.2%) developing 
aematomas 22 . A similar study by Headon et al. reviewed
he use of SurgiMend TM in 118 patients undergoing 164
BR. After a mean follow-up period of 21 months, the
verall complication rate was 4% including two cases of
aematomas and one case of wound dehiscence. Two 
reasts (1.2%) required explantation due to infection while 
eing on adjuvant chemotherapy. The mean Breast-Q score 
as 85, and the mean satisfaction score was 9 out of a
ossible 10 23 . This demonstrates that SurgiMend TM is often
ssociated with low complication rates as well as high
atient satisfaction with the cosmetic result. 
In 2016, Ball et al. compared and analysed the outcomes

f 81 patients having surgery with two ADMs – Strattice TM in
0 breasts (25%) and SurgiMend TM in 89 breasts (75%). The
tudy concluded that almost every type of complication was 
ommoner in the group having Strattice TM . Despite the rates
f revisional surgery required being similar for both groups
6.7%), Strattice TM was associated with higher rates of skin 
rythema (16.7% versus 4.5%), seroma (10% versus 4.5%) and
ost-operative haematomas (6.7% versus 1.1%). However, 
he group of patients having had Strattice TM had been fol-
owed up for a longer period of time than the group of pa-
ients having had SurgiMend TM (701 days versus 380 days),
hus allowing a longer time frame to observe for any com-
lications 24 . 
The studies discussed above consistently show that 

urgimend TM is associated with low and acceptable com- 
lication rates. They describe overall rates of complication 
anging between 4% and 17.9%, within which falls the rate
f 10.8% with Artia TM ( Table 5 ). 

onclusion 

rom this small study, we have demonstrated that use of
rtia TM in breast reconstruction is associated with low and
cceptable complication rates as well as low rates of re-
isional surgeries, a finding in line with national guide-
ines 15 . The complication rates were comparable to those
btained from previous studies performed in our unit as well
s others mentioned in the literature with well-established 
DMs. It is nonetheless important to consider the various
isk factors associated with high complication rates when 
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comparing ADMs 11 . To date, there is lack of reported expe-
rience with Artia TM . Despite being on the market for more
than two years, surgeons tend to prefer and trust the more
commonly used ones. To adequately measure the outcomes
of each ADM type and to compare them appropriately, more
and larger studies with Artia TM as well as direct comparative
studies are required in the future. 

The research in this manuscript conforms to the Declara-
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