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Abstract
Background: Acellular dermal matrices are increasingly used in laryngotracheal and pharyngeal reconstruction, but
specific indications and the type of acellular dermal matrix used vary. The authors systematically reviewed
outcomes relating to acellular dermal matrix use in head and neck reconstruction.

Methods: Electronic databases were searched through 1 May 2016 for literature on acellular dermal matrix use in
laryngotracheal and pharyngeal reconstruction. Studies were appraised for surgical indications, outcomes and study
design.

Results: Eleven publications with 170 cases were included. Eight articles reported on acellular dermal matrix use
in oncological reconstruction. Most studies were case series; no high-level evidence studies were identified. Graft
extrusion was more common in non-oncological applications. In general, post-oncological reconstruction with an
acellular dermal matrix demonstrated complication rates similar to those reported without an acellular dermal
matrix.

Conclusion: Evidence in support of acellular dermal matrix use in head and neck reconstruction is generally poor.
Prospective comparative studies are required to define the indications, safety and effectiveness of acellular dermal
matrices in laryngotracheal and pharyngeal reconstruction.

Key words: Acellular Dermal Matrix; Laryngectomy; Pharyngectomy; Hypopharyngeal Cancer; Reconstruction;
Radiotherapy; Tonsillectomy; Velopharyngeal Insufficiency

Introduction
Acellular dermal matrix allografts are increasingly used
in otorhinolaryngology in cases of large soft tissue
defects for which primary closure without tension is
not feasible, or where regional or free flaps are inad-
equate without additional soft tissue augmentation.
The use of an acellular dermal matrix provides a
robust collagen framework for mucosal epithelialisa-
tion and neovascularisation, while reducing potential
donor site morbidity.
Sheet acellular dermal matrices such as AlloDerm

(LifeCell, Branchburg, New Jersey, USA) typically
comprise a decellularised dermal layer of collagen
and a basement membrane. Acellular dermal matrices
may either be allografts derived from human cadavers
or xenografts from other mammalian skin. Addition-
ally, acellular dermal matrices may be available in
either aseptic freeze-dried forms that require 20–30
minutes of reconstitution, or sterile ‘ready-to-use’
forms that require 2–3 minutes of rehydration or less.
Sheet acellular dermal matrices may be peeled,

layered, cut, shaped, rolled or folded to tailor the
graft to the contour of the surrounding host tissue.1

Soft tissue reconstruction or repair of the larynx,
trachea, nasopharynx, oropharynx and hypopharynx
traditionally involves local or pedicled flaps, or free
autologous tissue transfer (cartilage, bone, dermis,
fat). Although the acellular dermal matrix has been
described for other head and neck surgical applications,
such as soft tissue augmentation in hemifacial atrophy,2

palatoplasty,3 tympanoplasty,4 rhinoplasty5 and preven-
tion of post-parotidectomy Frey syndrome,6 indications
for their use in reconstruction of the larynx, trachea and
pharynx, beyond the injection of a micronised acellular
dermal matrix for vocal fold paralysis,7 are evolving.
This systematic review aimed to investigate: current

uses of sheet acellular dermal matrices in laryngotra-
cheal and pharyngeal reconstruction, including exam-
ination of surgical indications, graft thickness and
dimensions; use of aseptic versus sterile varieties of
acellular dermal matrix; concomitant flaps used; and
incidence of associated peri-operative complications.
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Materials and methods
A systematic review, aligned with the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (‘PRISMA’) standards, was performed of
published literature on cases in which acellular
dermal matrices were used in tracheolaryngeal and pha-
ryngeal reconstruction. All sources were searched
through 1 May 2016.

Search strategy

A literature search of the PubMed, Medline, Embase
and Web of Science databases was conducted. The
following Boolean search (using Medical Subject
Headings (MeSHs)) was performed in PubMed:
(((((Alloderm OR “acellular dermal matrix”))) OR
((“Acellular Dermis” OR “Alloderm”)))) AND ((“Lar-
ynx”[MeSH] OR “Pharynx”[MeSH] OR “Naso-
pharynx”[MeSH] OR “Oropharynx”[MeSH] OR
“Hypopharynx”[MeSH] OR “Trachea”[MeSH] OR
“Glottis”[MeSH] OR “Esophagus”[MeSH] OR laryn-
geal OR pharyngeal OR tracheal OR laryngotracheal
OR hypopharyngeal OR nasopharyngeal OR oropha-
ryngeal OR esophageal OR thyroid)). Similar search
terms were applied to Medline and Embase. Search
results were limited to articles that analysed human
subjects and were written in the English language.
Abstracts were analysed and the full-text articles were
obtained for literature that fulfilled the inclusion cri-
teria. Additional articles were identified by conducting
a screen of the references of the included full-text
articles.

Selection criteria

Literature not in English-language publications was
excluded. Animal, cadaveric, histological, radiological
and in vitro bioengineering studies were also excluded.
In addition, studies with unobtainable full text, or with
insufficient or aggregate data,8 or those involving ana-
tomical locations outside of the trachea, nasopharynx,
posterior oropharynx or hypopharynx (i.e. inferior to
the oesophageal inlet, or cervical skin overlying the
pharynx, or hard and soft palate), were excluded.
Literature on injectable micronised dermal fillers
were also excluded, as these are almost exclusively
intended for medialisation laryngoplasty and have
been sufficiently reviewed elsewhere.9–11 Articles on
the use of acellular dermal matrices in palatal repair
were excluded for similar reasons.12,13 Searches were
conducted independently by two investigators (AH
and MB) to ensure that all appropriate articles were
included in this analysis. Any discrepancies regarding
the inclusion of articles were resolved among all
authors.

Data extraction

Data extracted included author, publication year, study
type, sample size, clinical indication, concomitant pro-
cedures and therapies (chemoradiotherapy), and peri-

operative complications. Characteristics of the acellular
dermal matrix product used were also recorded, in-
cluding source (allograft vs xenograft), thickness and
shape. Conflict disclosures and level of evidence
were also documented based on the Oxford Center
for Evidence-Based Medicine.

Results
Our initial search of the PubMed, Web of Science,
Medline and Embase databases identified a total of
67 articles (Figure 1). A total of 11 articles and 170
cases were included in this review (Table I).14–24

There were seven case series,16–19,21–23 three case
reports14,15,24 and one prospective study20 included in
the analysis, with an aggregate level of evidence of 4
based on the Oxford Center for Evidence-Based
Medicine. The sole prospective study included was per-
formed with the financial support of the acellular
dermal matrix manufacturer.20 Conflicts of interest
were not disclosed in 2 of the 11 studies.17,19

Graft characteristics

Of the 11 studies included, 7 detailed the use of
AlloDerm,14–20 3 described the use of Heal-All Oral
Biofilm (Zhenghai Biotech, Yantai, China)21–23 and
1 study outlined the use of Permacol (Covidien,
Dublin, Ireland).24 AlloDerm is an acellular dermis
derived from human cadaveric tissue, and is available
in freeze-dried or ready-to-use forms. Heal-All is a
freeze-dried heterogeneous dermal product purified
from bovine skin, and is composed of cross-linked
type I and III collagen. Permacol is a ready-to-use,
decellularised porcine dermis, comprising cross-
linked type I and III collagen and small amounts of
elastin, and was initially indicated for abdominal wall
defect closure.
Only 6 of the 11 studies provided an indication of

graft thickness (Table II).17,19,21–24 Thin acellular
dermal matrices (0.30–0.69 mm) were used for
hemi-tracheal reconstruction, total laryngectomy and
partial hypopharyngectomy. Medium thickness grafts
(0.53–1.02 mm) were implanted to bulk up the
medial one-third of vocal folds for glottic insufficiency.
Thicker implants (0.9–1.5 mm) were used in complex
pharyngeal fistula closure and partial pharyngoplasty
for advanced carcinomas of the piriform sinuses,
tongue base and lateral pharyngeal walls. There were
no reports of dermal matrix rolling or folding for
volume augmentation.
Seven studies reported the dimensions of their

implants,15–18,21–23 which ranged from 0.5 cm wide
strips when used as a sling to narrow the velophar-
yngeal space in velopharyngeal insufficiency,16 to
1.5 × 1.5 cm squares for vocal fold augmentation,17

to 6 × 8 cm sheets used for total laryngo-hypophar-
yngeal reconstruction.24 Only five studies specified
defect sizes;15,18,21,23,24 these were within the docu-
mented dimensions of their overlying acellular dermal
matrix grafts (Table II).
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The most commonly used flaps for coverage were the
pectoralis major myocutaneous flap for circumferential
laryngectomies and/or hypopharyngectomies,18,23 and
strapmuscle flaps for partial tracheal andhypopharyngeal
reconstruction.21,22 Closure using local pharyngeal
mucosal or tonsillar wall myomucosal flaps were also
described in two studies in which tension-free closure
was possible.14,16 Supraclavicular artery island and
sternocleidomastoid flaps were also described for

closure.24No flapswere used for vocal fold augmentation
or for coverage of exposed post-tonsillectomy
defects.17,20 One study described the use of an
AlloDerm-wrapped Montgomery T-tube as a tracheal
prosthetic stent for structural support.15

Clinical indications

The majority of reports examined the use of acellular
dermal matrices in primary reconstruction following

FIG. 1

Study selection flow diagram in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analysis statement.

TABLE I

STUDIES MEETING CRITERIA FOR SYSTEMATIC REVIEW

Study Year of
publication

Level of
evidence

Study design Sample size (n) Conflict disclosures

Kucur et al.14 2015 4 Case report 1 None
Cheng et al.15 2015 5 Case report 1 None
Kelly et al.16 2012 4 Case series 16 None
Tan et al.17 2011 4 Case series 20 Not reported
Zhang et al.18 2010 4 Case series 7 None
Sinha et al.19 2001 4 Case series 14 Not reported
Sclafani et al.20 2001 3b Prospective

double-blinded study
10 Financial support

from manufacturer
Li et al.21 2017 5 Case series 2 None
He et al.22 2015 4 Case series 93 None
Yin et al.23 2015 4 Case series 5 None
Persichetti et al.24 2013 5 Case report 1 None
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squamous cell carcinoma resection (Table III).
AlloDerm was used for mucosal flap reinforcement
post-oropharyngectomy, and for reconstruction of
partial and total laryngo-hypopharyngectomy defects
resulting from resection of stage II–IVa squamous
cell carcinomas. Similarly, Heal-All was described
for closure augmentation of hemi-circumferential tra-
cheal defects following adenoid cystic carcinoma
resection, and following partial and total laryngo-
hypopharyngectomies for stage I–IVa carcinomas.
Two instances of acellular dermal matrix use in
secondary oncological reconstructions were identified.
These included: repeat tracheoplasty and Montgomery
T-tube framing with AlloDerm implantation after failed
sternocleidomastoid flap reconstruction of a post-
medullary thyroid cancer resection defect,15 and
Permacol implantation for complex oropharyngeal
fistula closure in a patient with recurrent fistuli-
sation and necrotising fasciitis secondary to
chemoradiotherapy.24

Non-malignancy applications included revision
sling pharyngoplasty for tertiary treatment of persistent
velopharyngeal insufficiency16 and vocal fold augmen-
tation for glottic insufficiency.17 The single prospective
study identified examined rates of post-tonsillectomy
pain in bilateral cases in which the tonsillar bed was
treated with or without the use of an acellular dermal
matrix.20 There were no reports of nasopharyngeal or
thyroidectomy-associated applications of acellular
dermal matrices. Only 1 of 11 studies explored acellu-
lar dermal matrix use in the paediatric population.16

Graft complications

Follow-up duration varied widely between reports.
For cases in which an acellular dermal matrix was
used during primary post-oncological reconstruction,
follow up ranged from 3 to 42 months.14,18,19,21–23

The two reports on acellular dermal matrix use in
secondary reconstruction had an average follow-up
duration of two to three months.15,24 In the 3 non-onco-
logical studies, post-operative follow-up duration
ranged from 2 weeks, for post-tonsillectomy pain
assessment,20 to 40 months, for clinical speech out-
comes and evidence of improved glottic closure.16,17

Graft exposure or extrusion was not reported in any
of the oncological reconstruction cases. In the largest
series reported, graft mucosalisation was reported to
be complete by three to six months post-operatively.22

Three studies reported no complications.14,15,24 Two
studies reported mild stricture or stenosis, which
either resolved with dilation or remained stable.18,21

Rates of infection and secondary fistulisation in the
included studies (which used acellular dermal matrices)
did not differ significantly from previously reported
complication rates in studies where acellular dermal
matrices were not used.19,22,23 Not surprisingly,
scarring, atresia and fistula incidence rates were
reported to be higher in patients who received prior
radiotherapy.23
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TABLE III

INDICATIONS AND COMPLICATIONS IN INCLUDED STUDIES

Study Cases
(n)

Outcome measures Surgical procedure Indication Peri-operative CRT Graft complications Notes

Kucur et al.14 1 Safety; presence of post-
op pharyngeal-
cutaneous fistula

Transoral
oropharyngectomy

Stage IVb
oropharyngeal SCC

None reported None

Cheng et al.15 1 Clinical speech
outcomes; presence of
granulation tissue

Repeat cervical
tracheoplasty

Tracheal anastomotic
dehiscence post-flap
reconstruction for
recurrent medullary
thyroid cancer

None reported None Previous cervical
tracheoplasty using SCM
flap. Resulted in post-op
infection, dehiscence &
flap necrosis

Kelly et al.16 16 Nasalance of speech Revision sling
pharyngoplasty

Persistent
velopharyngeal
insufficiency

N/A 2 cases of post-op graft dehiscence
& upper respiratory tract
infection (12.5%)

10 patients were primarily
treated via sphincter
pharyngoplasty; 6
patients via pharyngeal
flaps

Tan et al.17 20 Vocal fold augmentation
at 12 mths; clinical
speech outcomes;
glottic closure

Mini-thyrotomy, or
transoral cordotomy
with vocal fold
augmentation

Glottic insufficiency
secondary to trauma,
previous surgery or
sulcus vocalis

N/A 1 case of early resorption of
AlloDerm graft requiring
revision mini-thyrotomy; 1 case
of early incision dehiscence &
extrusion of AlloDerm graft; 3
cases of AlloDerm resorption
over 1 year post-op, requiring
revision laryngoplasties

17 patients were treated via
mini-thyrotomy, 2 via
transoral cordotomy & 1
via both; satisfactory
long-term vocal fold
augmentation in 71%

Zhang et al.18 7 Graft survival; presence
of pharyngeal fistula
or stenosis; healing
within 10 days post-
op; epithelialisation;
diet resumption

Total laryngectomy &
hypo-pharyngectomy
(5 of 7 patients), or
tumour resection from
posterior pharyngeal
wall (2 of 7 patients)

Stage II–IVa
hypopharyngeal SCC

All patients received
neoadjuvant
chemotherapy; 6 of 7
patients received 60 Gy
adjuvant external-beam
RT

Mild stenosis of hypopharynx post-
AlloDerm grafting, in all
patients, resolved after dilation;
reduced sensation & slight
contracture of graft patches noted
at 3 mths post-op

No graft failures or fistulas;
good epithelialisation &
mucosal integration at 3
mths

Sinha et al.19 14 Graft survival,
contracture, &
integration; clinical
speech outcomes; diet
resumption

Partial pharyngectomy Stage III–IV
oropharyngeal or
hypopharyngeal SCC

None received
chemotherapy.
1 patient received pre-
op external-beam RT;
11 patients received
post-op external-beam
RT

2 post-op pharyngeal fistulas
(14.3%) (with & without SCM
flap); both fistulas resolved
conservatively. Neither patient
received pre-op external-beam
RT

Good graft mucosalisation
by 3–6 wks post-op; no
graft contractures,
infections or pharyngeal
stenosis. 10 patients had
an SCM flap, 4 had no
SCM flap

Sclafani et al.20 10 Post-tonsillectomy pain
(e.g. odynophagia,
otalgia, nocturnal
pain)

Bilateral tonsillectomy Recurrent adult
tonsillitis refractory to
antibiotics

N/A 2 cases of partial AlloDerm graft
sloughing within 7 days post-op
(20%); both grafts were
subsequently explanted

No incidences of bleeding
or infection; reduced total
pain significantly by 50%
on post-op day 7

Li et al.21 2 Graft survival &
epithelialisation;
complications†

Hemi-circumferential
tracheal resection

Tracheal adenoid cystic
carcinoma

Patient A received 50 Gy
adjuvant external-beam
RT at 6 wks post-op;
patient B received 60
Gy adjuvant external-
beam RT at 6 wks
post-op

Patient A presented with mild
tracheal stricture at 1 mth
post-op, with no progression to
stenosis at 33 mths post-op

No incidences of bleeding,
fistula or infection; total
graft mucosalisation at 2
mths post-op

Continued
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Among the 20 patients who underwent sheet acellu-
lar dermal matrix vocal fold augmentation, 5 cases of
resorption were detected, with 3 of these being reported
more than 1 year post-operatively.17 A cumulative rate
of graft extrusion or failure of 19.6 per cent was
observed in non-oncological applications. There were
no reports of acellular dermal matrix scarring or con-
tractures, post-operative bleeding, delayed healing, or
unsatisfactory mucosal integration in instances of suc-
cessful graft takes across all 11 studies.

Discussion
The use of acellular dermal matrices in laryngotracheal
and pharyngeal reconstruction is a relatively new devel-
opment, and offers theoretical advantages over the use
of synthetic prostheses and autologous split-thickness
skin grafts. Acellular dermal matrices are commercially
available in a variety of thicknesses for good epithelia-
lisation, vascularisation and incorporation into host
mucosa.18 They are thin and flexible, while myocuta-
neous flaps are bulkier and associated with greater
risk of pharyngocutaneous fistulas and strictures.25

Compared to harvesting split-thickness skin grafts or
raising flaps, which may necessitate microsurgery,
acellular dermal matrices generally cost less and elim-
inate donor site complications.26,27 Some surgeons
describe a reduction in total operative time with the
use of acellular dermal matrices;18,19 however, this
has not been objectively assessed.
Previous reports have endorsed the use of thin acel-

lular dermal matrices in oral mucosal reconstruc-
tion19,27 and partial pharyngeal reconstruction.28 The
application of thicker acellular dermal matrix implants
in the neck had not been explored until Sinha et al.
investigated the use of 0.9 mm thick AlloDerm in
reconstructing partial pharyngeal defects, reporting a
complication-free rate of 86 per cent.19 The authors
suggested that extensive pharyngeal defects, such as
those that are circumferential or larger than one-third
of the base of the tongue, should be closed using
thick grafts,19 but they did not offer data to support
this statement. Although the total number of cases
included in our review was limited, a trend could be
identified, whereby thin acellular dermal matrices
were more frequently used for partial superficial
defects of the trachea, larynx and hypopharynx, while
thicker implants were used in complex pharyngeal
fistula closure and partial pharyngoplasty for more
extensive stage III–IV carcinomas. Unfortunately, 5
of the 11 articles in our review failed to report the
graft thickness used, potentially skewing our appraisal
of how acellular dermal matrix thickness consideration
plays into head and neck reconstruction.
Previously, Shi et al. documented transient mild

acellular dermal matrix graft contracture in 7 of 36
patients with buccal mucosal defects (19.4 per cent),
and graft failure in 2 of 36 patients who underwent
hard palate closure using an acellular dermal matrix
(5.6 per cent).29 Our review showed a similarly high

T
ab
le

II
I

C
on
ti
nu
ed

S
tu
dy

C
as
es

(n
)

O
ut
co
m
e
m
ea
su
re
s

S
ur
gi
ca
l
pr
oc
ed
ur
e

In
di
ca
tio

n
Pe
ri
-o
pe
ra
tiv

e
C
R
T

G
ra
ft
co
m
pl
ic
at
io
ns

N
ot
es

H
e
et

al
.2
2

93
G
ra
ft
su
rv
iv
al

&
ep
ith

el
ia
lis
at
io
n;

co
m
pl
ic
at
io
ns

†

V
er
tic
al

pa
rt
ia
l

la
ry
ng
ec
to
m
y

S
ta
ge

I–
IV

a
la
ry
ng
ea
lo

r
hy
po
ph
ar
yn
ge
al

ca
rc
in
om

a

A
ll
st
ag
e
II
I+

pa
tie
nt
s

re
ce
iv
ed

60
–
75

G
y

ad
ju
va
nt

ex
te
rn
al
-b
ea
m

R
T
po
st
-o
p

5
ca
se
s
of

in
fe
ct
io
n
(5
.4
%
);

3
de
ve
lo
pe
d
a
la
ry
ng
ea
lf
is
tu
la
&

2
de
ve
lo
pe
d
ph
ar
yn
ge
al

fi
st
ul
a

94
.6
%

ca
se
s
de
m
on
st
ra
te
d

fu
ll
m
uc
os
al
is
at
io
n
at
3
–
6

m
th
s
po
st
-o
p

Y
in

et
al
.2
3

5
P
re
se
nc
e
of

ph
ar
yn
ge
al

fi
st
ul
a
or

st
en
os
is
;d
ie
t

re
su
m
pt
io
n

Pa
rt
ia
l
hy
po
-

ph
ar
yn
ge
ct
om

y
&

pa
rt
ia
l
pr
ox
im

al
oe
so
ph
ag
ea
l
re
se
ct
io
n

S
ta
ge

IV
a

hy
po
ph
ar
yn
ge
al

ca
rc
in
om

a

4
of

5
pa
tie
nt
s
re
ce
iv
ed

50
–
60

G
y
ad
ju
va
nt

ex
te
rn
al
-b
ea
m

R
T
at

5
–
6
w
ks

po
st
-o
p

1
ca
se

of
ph
ar
yn
ge
al

fi
st
ul
a

N
o
ph
ar
yn
ge
al

st
en
os
is

re
po
rt
ed

Pe
rs
ic
he
tti

et
al
.2
4

1
G
ra
ft
su
rv
iv
al

&
ep
ith

el
ia
lis
at
io
n;

m
uc
os
al

in
te
gr
at
io
n

A
nt
er
io
r
or
op
ha
ry
ng
ea
l

fi
st
ul
a
cl
os
ur
e

R
ec
ur
re
nt

fi
st
ul
a
&

ne
cr
ot
is
in
g
fa
sc
iit
is

se
co
nd
ar
y
to

C
R
T
fo
r

ph
ar
yn
ge
al

S
C
C

C
R
T
2
ye
ar
s
pr
ev
io
us
ly

N
on
e

N
o
fi
st
ul
a
re
la
ps
e;

go
od

m
uc
os
al

in
te
gr
at
io
n
on

hi
st
ol
og
ic
al

an
al
ys
is
at

2
m
th
s
po
st
-o
p

C
R
T
=
ch
em

or
ad
io
th
er
ap
y;

po
st
-o
p
=
po
st
-o
pe
ra
tiv

e;
S
C
C
=
sq
ua
m
ou
s
ce
ll
ca
rc
in
om

a;
S
C
M

=
st
er
no
cl
ei
do
m
as
to
id
;
N
/A

=
no
t
ap
pl
ic
ab
le
;
m
th
=
m
on
th
;
R
T
=
ra
di
ot
he
ra
py
;
w
k
=
w
ee
k

A HUI, P HONG, M BEZUHLY590

https://doi.org/10.1017/S0022215117001049 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215117001049


rate of acellular dermal matrix survival in laryngotra-
cheal and pharyngeal reconstruction, with concomitant
low rates of infection, graft rejection or failure. There
were no reports of delayed healing, or poor graft epithe-
lialisation or neovascularisation, other than those sec-
ondary to graft extrusion or infection. Graft failure
was observed in two cases of tonsillar fossa implant-
ation20 and in one case of medialisation laryngo-
plasty.17 In the former cases, graft failure may have
occurred because the acellular dermal matrix was
applied as an onlay, with no mucosal coverage, while
in the latter case ongoing laryngeal movement could
have led to more rapid resorption or extrusion.
Similarly, mild and progressive acellular dermal
matrix resorption was reported as early as 2.5 months
following sling pharyngoplasty for persistent velophar-
yngeal insufficiency.16

Based on the limited number and heterogeneity of
cases included in our review, it is impossible to draw
any conclusions regarding the impact of acellular
dermal matrix use on post-operative stricture and sten-
osis rates in tracheal or pharyngeal reconstruction. The
use of adjuvant external-beam radiation for pharyngeal
cancer treatment further complicates the interpretation
of current literature. As well as affecting native pharyn-
geal tissue, external-beam radiation has been shown to
adversely affect angiogenesis and rates of recellularisa-
tion in animal models of acellular dermal matrix
engraftment.30,31 Although others have pointed to a
correlation between post-operative radiation and
negative acellular dermal matrix graft outcomes, com-
plication rates have not been shown to be significantly
different when compared to split-thickness skin
grafts in oral cavity reconstruction.27 In our review, a
similarly inconsistent picture emerged. Zhang et al.
reported mild stenosis and stricture following
AlloDerm reconstruction of the larynx and hypophar-
ynx in all seven patients in their series; however, all
patients had undergone pre-operative radiotherapy.18

Similarly, Yin et al. documented a case of pharyngeal
fistula formation following acellular dermal matrix
grafting in a patient with a history of hypopharyngeal
scarring and atresia secondary to prior adjuvant radio-
therapy.23 Conversely, in the study by Sinha et al.,
neither of the two patients who developed a post-
operative pharyngeal fistula received pre-operative
radiotherapy, while the sole patient who did receive
pre-operative radiation did not develop a fistula.19

The current review points to the need for adequately
powered randomised controlled trials, to effectively
determine the potential benefit of acellular dermal
matrix use in tracheolaryngeal and pharyngeal recon-
struction. A greater understanding of how adjuvant
chemoradiotherapy might alter acellular dermal
matrix engraftment and subsequent morbidity in
human head and neck reconstruction would help
shape management guidelines with regard to post-
operative recovery time prior to radiotherapy, radiation
dose and schedule. Other areas for future investigation

include a comparison of various thicknesses or sources
(xenogeneic vs allogeneic) of acellular dermal matrices
head-to-head for similar defects, or a comparison of
differences in operative time and costs for reconstruc-
tions with or without acellular dermal matrices.

Conclusion
Current literature on acellular dermal matrix use in lar-
yngotracheal and pharyngeal reconstruction is limited
to case reports, retrospective chart reviews and a
single industry-funded prospective cohort study. In
general, the available studies provide incomplete
descriptive detail concerning: peri-operative radiation
dosing and scheduling, the surgeon’s experience
using dermal grafts, graft thickness, and defect size.
Prospective randomised studies are needed to make
stronger recommendations regarding sheet acellular
dermal matrix use in laryngopharyngeal reconstruction.
Potential variables for future studies to investigate
include graft outcomes in the setting of pre- and post-
operative chemoradiotherapy, differences in operative
time, and complication rates of different acellular
dermal matrix forms.
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