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Abstract

Background: Prelamination is a reconstructive technique providing fasciomucosal or
composite flaps with low donor-site morbidity. We conducted a systematic review of
retrospective studies to assess the application of prelaminated flaps in reconstructive
surgery of head and neck cancer patients, and to evaluate the advantages and disad-
vantages of this technique.

Methods: This systematic review adhered to the recommendations of the PRISMA
(Preferred Reporting Items of Systematic Reviews and Meta-analysis) 2009 guidelines.
A computerized MEDLINE search was performed using the PubMed service of the
U.S. National Library of Medicine (www.pubmed.org) and Scopus database (www.
scopus.com), running the following search string: “prelamination OR prelaminated AND
flap.” Two authors screened the articles, then selected and extracted data on malignan-
cies characteristics, reconstructive technigues, outcomes and complications.

Results: A total of 19 articles were selected and reviewed from 128 identified. Seven
of 19 articles were case reports, 12 articles were case series. One-hundred-two
patients underwent reconstructive treatment by prelamination technique using a
wide variety of flaps (92 free, 10 pedicled). The sites of reconstruction were oral cav-
ity (66 floor of the mouth, 3 retromolar trigone, 6 hard palate, 4 cheek, 4 tongue),
8 facial skin (5 of them sited on the nose), 4 oropharyngeal defects, 1 laryngotracheal
region. No case of total flap loss was reported. Partial flap loss or shrinkage requiring
minor surgical revisions was observed in 18 patients (17.6%). Primary closure of the
donor site was achieved in 97 cases (97%) and 3 (3%) required revision surgery of the
donor site.

Conclusion: Prelamination is an effective and versatile technique, with low donor-site
morbidity. Further studies would be needed to investigate the impact on the patient's
oncologic outcome. More comparative studies with standard reconstructive tech-
niques are essential to understand when it is worth performing this sophisticated

procedure.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.
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1 | INTRODUCTION

Head and neck cancers are uncommon (4% of all malignant cancers in
Europe), but still represent one of the biggest challenges for a surgeon
(Gatta et al., 2015). The primary aim of oncologic surgery is to
completely remove the neoplasm complying with radicality criteria.
However, functional outcomes should be taken into consideration as
well, especially when dealing with the head and neck area.

Up to date the most popular technique for head and neck recon-
struction is the vascularized free flap tissue transfer. Among the
advantages are the possibility to utilize vascularized tissue from
remote parts of the body that are outside the malignancy or irradia-
tion field, a stable wound coverage, and improved aesthetic and func-
tional outcomes (Gabrysz-Forget et al., 2019). On the other hand,
traditional free flaps could present some drawbacks, such as bulkiness,
color and texture unmatching, and donor site morbidity (Millesi
et al., 1998; Poeschl et al., 2003; Soutar & McGregor, 1986).

To overcome these disadvantages, some authors developed a
new surgical technique: the prelaminated flap. Pribaz and Fine (1994)
introduced the term “prelamination” in 1994 referring to the implan-
tation of tissue or devices into or onto a flap prior to its transfer to
the recipient site. This is typically a two-stage procedure, with a gap
of at least 2 or 3 weeks between the prelamination phase and the pre-
laminated flap transfer, which is needed by the implanted tissue to
grow and merge on the flap's surface.

Over the last 30 years, a limited number of cases have been
reconstructed by this particular technique after head and neck cancer
surgical removal.

The aim of the present work is to conduct a systematic review of
the literature on the application of prelaminated flaps in reconstruc-
tive surgery of head and neck cancer patients, and to evaluate the
advantages and disadvantages of this technique.

2 | METHODS

2.1 | Eligibility criteria

This systematic review adhered to the recommendations of the PRISMA
(Preferred Reporting Items of Systematic Reviews and Meta-analysis)
2009 guidelines, to guarantee a scientific strategy of research to limit
bias by a systematic assembly, critical appraisal and synthesis of all the
relevant studies published on the chosen topic (Moher et al., 2009). With
the research question being focused on the application of prelaminated
flaps in head and neck oncologic reconstructive surgery, data from stud-
ies on patients that underwent reconstruction with prelaminated flaps

after head and neck cancer resection were pooled for review process.

2.2 | Information sources and search

In March 2021, a computerized MEDLINE search was performed
using the PubMed service of the U.S. National Library of Medicine

(www.pubmed.org) and Scopus database (www.scopus.com), running
the following search string: “prelamination OR prelaminated AND
flap.” The initial search returned a total of 128 results. After electroni-
cally removing duplicates, titles and abstracts obtained were screened
independently by two of the authors (M.F. and E.B.), who subse-
quently met and discussed disagreement on citation inclusion. The
inclusion criteria for citations were set a priori to encompass as many
articles as possible without compromising the validity of the results.
Articles mentioning patients surgically treated for head and neck can-
cer, who underwent reconstruction by a prelaminated flap, after re-
section of a malignant tumor (either in a primary setting or in salvage
surgery) were included.

Exclusion criteria were articles written in languages other than
English and with research subject clearly unrelated to head and neck
oncology and/or prelamination.

Afterwards, the selected full-texts articles underwent a second
screening by the same two authors. Full-texts articles were consid-
ered regardless of their study design, in order not to miss any relevant
data, and were included if: (1) Reporting cases of reconstruction of
head and neck defects by pedicled or free flap prelaminated with
autologous tissues, according to the definition of Pribaz and
Fine (1994); (2) stating the defect localization; (3) defining the type of
flaps for defect reconstruction (i.e., antero-lateral thigh free flap [ALT],
fibula free flap [FFF], radial forearm free flap [RFFF], etc.) and their
prelamination tissue (i.e., skin, mucosa, cartilage, bone, etc.);
(4) reporting the time interval between prelamination and the flap
transfer; (5) listing postoperative early and late complications, and
(6) specifying the need of revision surgery. Full-texts reporting data
from the same study population were excluded.

After manual search on the references from the pooled full-texts,
the final number of articles included in the present review was identi-
fied (Figure 1), and the main information was extracted and summa-

rized in a database.

2.3 | Statistical analysis
Statistical analysis was performed using SPSS software 16.0 version
(SPSS Inc./IBM).

The results were expressed as mean (standard deviation, SD) for
continuous variables with normal distribution, median (interquartile
range, IQR) for continuous variables with nonnormal distribution and
as percentages for categorical variables. The Kolmogorov-Smirnov
test was used to assess the normality of distribution.

Paired and unpaired t Student's test were used for continuous
variable with normal distribution, while in case of nonnormal distribu-
tion Wilcoxon and U Mann-Whitney test were employed. Categorical
variables' comparisons were assessed with Chi-squared test. To
reduce the error in approximation, Yates's correction for continuity
was applied.

When more than 20% of expected counts less than 5, Fisher's
exact test was used instead. A p value of 0.05 was considered statisti-

cally significant.
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FIGURE 1  Flow diagram of 128 records
the review identified and

screened through
database searching
(string)

101 records excluded for:
- language other than English = 6
- subject totally unrelated to head and

neck oncology; no mention of
prelamination = 95

27 full-text articles
assessed for
eligibility

3 articles included
by manual search

11 full-text excluded for:
- use of data from the same study

population=3

- lack of relevant information=3

- prelamination with heterologous material
only=4

- inappropriate definition of
prelamination=1

19 full-text articles
eventually included
for qualitative
synthesis

Due to the nature of this study, it was granted an exemption by
the Institutional Review Board of the University Hospital of Modena,
Italy (Comitato Etico dell'Area Vasta Emilia Nord). There was no

funding source for this study.

3 | RESULTS

A total of 19 studies was included in this systematic review, as
showed by the PRISMA flow diagram (Figure 1) (Alves et al., 2020;
Chiarini et al., 2002; Collar & Byrne, 2013; Colletti et al., 2012; Jehn
et al, 2019; Kilinc & Aytekin, 2014; Kim et al., 2013; Lauer
et al, 2001; Maruccia et al., 2020; Nehrer-Tairych et al., 2002;
Poeschl et al., 2003; Rath et al., 1999; Sadigh & Jeng, 2015; Schlenz
et al., 2001; Teng et al., 2005; Upton et al., 1994; Wolff et al., 1996;
Ziegler & Oyer, 2021). Seven out of the selected 19 articles were case
reports (Alves et al, 2020; Collar & Byrne, 2013; De Santis
et al, 2020; Maruccia et al., 2020; Sadigh & Jeng, 2015; Teng
et al., 2005; Ziegler & Oyer, 2021), while the remaining 12 articles
were case series (with five out of them including less than five cases)
(Chiarini et al., 2002; Colletti et al., 2012; Jehn et al., 2019; Kilinc &
Aytekin, 2014; Kim et al., 2013; Lauer et al., 2001; Nehrer-Tairych
et al., 2002; Poeschl et al, 2003; Rath et al, 1999; Schlenz
et al., 2001; Upton et al., 1994; Wolff et al., 1996). The whole study
population was represented by 102 patients (63 males, 30 females,
9 not specified) undergoing reconstruction of an anatomical defect
secondary to oncological ablative surgery with a prelaminated flap,
over the last 27 years (1994-2021). The mean reported age of
patients was 56.5 + 10.7 years.

The tumor's histologic diagnosis was squamous cell carcinoma
(SCC) in 15 out of 19 studies (86 patients; 96.7%), while one article
dealt with adenoid cystic carcinoma (ACC) and two with basal cell car-
cinoma (BCC). Data regarding histopathological diagnosis was lacking
in one article (Kim et al., 2013).

Based on the treatments performed before reconstructive sur-
gery with prelaminated flap (data reported in 15 studies and available
for a total of 94 patients (92.1%), patients were divided into three
groups, as follows: group A, including 53 patients (56.3%) who under-
went previous chemoradiation (CTRT) therapy; group B, consisting of
6 patients (6.3%) who had undergone previous surgery with or with-
out adjuvant radiotherapy for head and neck malignant tumor; the
surgery with prelamination was performed for cancer recurrence or
previous flap failure, and thus were considered as a “salvage surgery
group”; group C, including 35 patients (37.2%) who did not undergo
any medical oncologic treatment before prelaminated flap reconstruc-
tion (primary treatment).

Most of the reconstructions were performed for oral cavity malig-
nancies (floor of the mouth, 64.7%; retromolar trigone, 2.9%; hard pal-
ate, 5.8%; cheek, 3.9%; tongue; 3.9%). Facial skin malignancies
accounted for 8 cases (7.8%), of which the nose was the most
involved subsite (5 cases). Four oropharyngeal defects involving the
lateral pharyngeal wall and a case of laryngotracheal reconstruction
were also reported. For the vast majority of the pooled articles, data
regarding the exact size of the defect to be reconstructed were not
available.There was a wide variety of flaps, 10 (9.8%) being harvested
as pedicled flaps, while 92 (90.1%) as free flaps. The most commonly
chosen flap was the RFFF (81 cases; 79.4%), followed by the
temporoparietal pedicled flap (5 cases; 4.9%), the scapular flap
(4 cases; 3.9%), the latissimus dorsi free flap (4 cases; 3.9%), the FFF
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TABLE 1 Details on prelaminated
flaps included in the review

Reconstruction site

Oral cavity FOM
Retromolar trigone
Hard palate
Cheek
Tongue
Facial skin
Oropharynx
Laryngotracheal tract
Type of prelaminated flap N
Free RFFF 81
Fibula FF 2
Scapular FF 4
Latissimus dorsi FF 4
ALT 1
Pedicled Temporoparietal PF 5
Supraclavicular PF 2
Calvarial Osteofacial PF 2
Paramedian forehead PF 1
Prelamination tissue
Buccal mucosa 75
Full or split-thickness skin graft 19
Subcutaneous tissue 4
Costal cartilage 4
Fibular bone 1

Abbreviations: ALT, antero-lateral thigh flap; FF, free flap; FOM, floor of the mouth; N, number; PF,
pedicled flap; RFFF, radial forearm free flap; TFC, temporalis fasciocutaneous.

(2 cases; 1.9%), the supraclavicular pedicled flap (2 cases; 1.9%) and Different kinds of tissues were employed for the flap
the calvarial osteofascial pedicled flap (2 cases; 1.9%). ALT flap was prelamination procedure. Seventy-five cases were prelaminated with
employed only in one case. Details on prelaminated flaps included in buccal mucosa harvested from the cheek contralateral to the tumor's

the review are summarized in Table 1. location. In all these patients the tumor and the subsequent defect
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(Continued)

TABLE 2

Time between
prelamination

Timing of

reconstruction

N revision
surgery
on flap

Prelaminated
flap success

rate

with prelaminated flap and reconstruction

Prelamination (from primary

Type of

Treatments
preceding

N of

N reintervention
on donor site

Donor site

with prelaminated

flap (weeks)

prelaminated

flap

Reconstruction

site

included Tumor

patients

Authors (year of
publication)

Complications

management

oncologic resection)

tissue

histology prelamination

NA

1 (surgical

0

100%

NA

1 cartilage NA 25.7

1 Supraclavicular

1 Ear

Neo NA

1

Alves et al., 2020

debridement)

PF

NA

0

100%

NA

NA

1STSG and

1 Paramedian

1 Nose

NA

BCC

Ziegler &

cartilage

forhead PF

Oyer, 2021

100%

PC

1

None 1 Tounge 1 RFFF 1 buccal Simultaneous

SCC

De Santis

mucosa

et al. (2020)

Abbreviations: ACC, adenoid cystic carcinoma; AGP, amigdalo-glossal-palatine region; ALT, antero-lateral thigh flap; CTRT, chemo-radiation; FF, free flap; FOM, floor of the mouth; N, number; NA, data not available; PC, primary closure; PF, pedicled flap; RFFF,

radial forearm free flap; RT, radiotherapy; SCC, squamous cell carcinoma; STSG, split-thickness skin graft; TFC, temporalis fasciocutaneous.
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were located in oral cavity, with the exception of 4 oropharyngeal
SCCs (Chiarini et al., 2002; Kim et al., 2013). Seventeen cases (16.7%)
were prelaminated with full or split thickness skin grafts. Subcutane-
ous tissue and costal cartilage were employed in 4 (3.9%) and 3 (2.9%)
cases, respectively. In one case both split-thickness skin graft and cos-
tal cartilage was employed (Ziegler & Oyer, 2021). Lastly, fibular bone
was used to prelaminate an ALT flap in order to obtain an osteo-
cutaneous flap for a case of revision surgery after a previous fibula
flap failed due to osteoradionecrosis (Sadigh & Jeng, 2015).

The majority of patients (86/92, 93.5%) underwent simultaneous
demolition and reconstruction, while 6 of 92 (6.5%) underwent delayed
prelaminated flap reconstruction, after tumor resection. This data was
lacking in four articles, counting for 10 patients (Alves et al., 2020;
Schlenz et al., 2001; Upton et al., 1994; Ziegler & Oyer, 2021).

The prelamination interval, defined as the time passed between
the execution of the prelamination and the insetting of the pre-
laminated flap, varied among the selected studies, with a median
prelamination interval of 3.5 weeks (IQR = 6.5). The difference
between the patients who underwent previous chemo/radiation ther-
apy or surgical cancer removal (group A and B, mean prelamination
interval 6.7 weeks) and patients who did not undergo previous
treatments (group C, mean prelamination interval 2.5 weeks) was not
statistically significant (p = 0.07).

The main advantages reported for the use of prelaminated flaps
regarded the donor site: primary closure was achieved in 97 cases
(97%) and only 3 (3%) required revision surgery of the donor site; in
two articles no data regarding the donor site management and outcome
was available from text reading, however the pictures showed excellent
aesthetic results (Alves et al., 2020; Ziegler & Oyer, 2021). Moreover,
no case of total flap loss was reported. On the other hand, partial flap
loss or shrinkage requiring minor surgical revisions was observed in
18 patients (18.5%), 14 of which (77.8%) had undergone CTRT therapy
before surgery. Postoperative complications and flap success rate were
included and summarized in Table 2. There was a statistically significant
difference in terms of postoperative complication rate between the
group C (2.9%) and group A (17%) (p = 0.04) (Figure 2). The majority of
RFFFs has been transferred with no major complications and only in
8 of 81 (9.9%) patients a partial flap loss occurred, while in 2 of
81 (2.5%) patients a fistula occurred. Most of these complications befell
patients who had undergone previous CTRT (group A), where a 15%
rate of post-operative complication was reached. On the contrary, only
5.9% of patients from group C (reconstruction with prelaminated flap
as a primary cancer treatment) encountered post-operative complica-
tions. Only in two patients within group C data regarding adjuvant radi-
ation therapy were reported, with a satisfactory morphological and
functional results (Chiarini et al., 2002; De Santis et al., 2020). It was
not possible to evaluate data regarding duration of hospitalization and
long-term complications, since data regarding surgical outcome
achieved a mean follow-up of 17 months (range 0.5-30.4). Data regard-
ing the oncologic follow-up were available only for 17 (16.7%) patients,
since only two studies reported this information, achieving mean
follow-up of 30.4 months (range 11-54) (De Santis et al., 2020; Poeschl
et al., 2003).
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4 | DISCUSSION

Before Pribaz and Fine in 1994 defined the term “prelamination”, few
authors had already described this procedure, but often referring to it
as prefabrication, and thus creating some misunderstanding in the
referral to these surgical techniques by which a multilayered flap is
created (Costa et al., 1993; Pribaz & Fine, 1994). Prelamination con-
sists of a graft of tissue or a device in or on a flap with its native blood
supply, prior to its transfer (Pribaz et al., 1999), while in prefabrication,
a flap is prepared introducing a new blood supply by pedicle transfer,
and after a period of neovascularization, the flap is transferred with its
new blood supply to a distant region (Pribaz & Fine, 1994).

To date prelamination of different flaps has been reported as a
suitable method to improve flap design, enhance functional aspects
and reduce donor-site morbidity (Jehn et al., 2019). According to the
present systemic review, prelamination was mostly employed in oral
cavity reconstruction and the RFFF resulted the most commonly flap
to be prelaminated to reconstruct the oral cavity, similarly to the liter-
ature on not-prelaminated free flap reconstructive options for oral
cavity (Urken et al., 1994).

The advantages of this flap are represented by a constant vascu-
lar anatomy, a thin, almost hairless skin, pliability, and relatively easi-
ness of harvesting (Timmons et al., 1986). However, considering the
oral cavity, the drawbacks of this flap are the mismatch of skin color,
the loss of mucosa able to produce saliva, and especially the donor-
site morbidity (Millesi et al., 1998; Poeschl et al., 2003; Soutar &
McGregor, 1986). To overcome some of the disadvantages of the
RFFF, various techniques have been developed, such as the jejunal
patch with mucosa able to produce saliva (Chiarini et al., 2002). How-
ever, this option is not suitable to reconstruct composite defects and
is not feasible in patients who had previous abdominal surgery
(Chiarini et al., 2002; Millesi et al., 1998; Poeschl et al., 2003).

In the early 90s', the RFFF was first prelaminated with buccal
mucosa to become a fasciomucosal flap and reconstruct oral cavity
defects. Histological analysis of a bioptic mucosal specimen after the
prelaminated-flap transfer has been conducted in various studies,
showing a regular nonkeratinized, stratified epithelium (Chiarini
et al., 2002; Rath et al., 1997).

According to the results of this systematic review, the pre-
laminated RFFF is an effective reconstructive option for defects after
oral cavity neoplasms removal. As shown in Table 2, the majority of
RFFFs has been transferred with no major complications and only in
8 of 81 (9.9%) patients a partial flap loss occurred, while in 2 of
81 (2.5%) patients a fistula occurred. Most of these complications
befell patients who had undergone previous CTRT (group A), where a
15% rate of post-operative complication was reached. On the con-
trary, only 5.9% of patients from group C (reconstruction with pre-
laminated flap as a primary cancer treatment) encountered post-
operative complications. However, none of these patients required
revision surgery and primary healing was achieved with conservative
treatments.

Flap's shrinkage is another element that should be considered

when performing reconstructive surgery. In this systematic review, a
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clinically relevant shrinkage was reported for 15 patients (14.7%). It is
interesting to notice that all of them underwent previous CTRT.
Almost all of the cases were part of a study by Poeschl et al. (2003)
and the majority of the patients needed revision surgery. Comparing
two groups of 16 patients treated with prelaminated versus non-
prelaminated RFFF for oral cavity cancers, respectively, the authors
reported a shrinkage rate of 6% versus 87.5% in the fasciocutaneous
versus the fasciomucosal group, respectively. This data is not in agree-
ment with the literature, as reported by the authors themselves
(Poeschl et al., 2003), who noticed the highest shrinkage rates in those
cases where the transplanted mucosa did not spread very well across
the fascia. However, the post-operative flap's volume reduction is a
well-known issue, whose risk factors are mainly related to adjuvant
treatment, low body-mass index and poor nutritional status
(Bittermann et al., 2015; Wang et al., 2020). Thus, even for pre-
laminated flaps, these aspects should be considered preoperatively
and possibly addressed by overcorrection.

Another advantage of RFFF prelamination is the low donor-site
morbidity. Aesthetic appearance of the donor-site, functional impair-
ment (i.e., limited wrist mobility), wound infection, heat or cold intoler-
ance are the most frequent complications after RFFF harvesting
(Kansy et al., 2019). The prelamination procedure seems to signifi-
cantly reduce those risks. First, according to the pooled analysis, a
high rate (96.9%) of primary closure of the donor-site was reached,
also when other donor-sites were considered. Second, Neherer-
Tayrich et al. evaluated the motor (strength and range of motion of
the joint) and sensitive (cold intolerance, pain) function after
RFFFs
et al., 2002). The functional outcomes resulted slightly better in the

fasciomucosal and fasciocutaneous (Nehrer-Tairych
prelamination-group, whereas the cosmetic results were much more
desirable. In addition, several authors achieved satisfactory outcomes
by prelaminating other flaps with different autologous tissues, such as
skin grafts (i.e., nose and lip reconstruction) or cartilage and bone
grafts (i.e., auricle and mandible reconstruction) (Collar & Byrne, 2013;
Kilinc & Aytekin, 2014; Sadigh & Jeng, 2015; Schlenz et al., 2001;
Upton et al., 1994; Wolff et al., 1996).

The reconstruction's planning is another issue worth discussing.
The time needed for the prelamination of the flap, the tumoral growth
rate and the possibility of neoadjuvant treatment should be consid-
ered in order to plan a flap prelamination. Most of the authors pre-
ferred to execute the resection and the reconstruction
simultaneously, some weeks after the flap prelamination (range 3-
11 weeks). The patients who underwent CTRT treatment (group A)
showed a longer time of prelamination, even if not reaching statisti-
cally significance. This multimodal therapeutic strategy theoretically
grants a better preparation of the flap, which can sufficiently grow
over time (Rath et al., 1999). Furthermore, it is possible to irradiate
the site of the neoplasm, without damaging the flap. The drawbacks
could be represented by the necessity to act on an unfavorable surgi-
cal field treated with radiation therapy. On the other hand, a long wait
in-between the diagnosis and the treatment could worsen the progno-
sis of patients waiting for definitive surgical treatment. Another aspect

to decide on the best planning Chiarini et al. (2002), as well as De
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Santis et al. (2020), chose to wait only 3 weeks before the harvest of
the prelaminated flap and neither neoadjuvant radiotherapy nor che-
motherapy was not used in any of their patients. The authors stated
that this amount of time was enough to reach a great increase of the
size of the graft, due to the intense mitotic activity of the oral mucosa
and the high vascularization of the fascia antibrachialis (Chiarini
et al., 2002).

The insertion of alloplastic sheets between the fascia and the
raised subcutaneous tissue is crucial to increase the size of the pre-
laminated flap, since it prevents adhesions between the tissues and
enables mucosal spreading (Rath et al., 1997). So far, the most effec-
tive material used was silicon, which granted a size double than the
original after 3 weeks (Chiarini et al., 2002). Future developments in
tissue engineering could facilitate the spread and integration of the
prelaminated tissue on the flap, possibly overcoming the issue of
timing for this kind of surgery.

The overall survival related to the diagnosis-to-treatment interval
is a fundamental aspect to consider, as it may influence the adequacy
of the prelaminated flaps in the treatment of oncologic head and neck
patients. The delay of treatment was described as an independent
prognostic factor affecting the overall survival in those patients
(Graboyes et al., 2019). Nevertheless, the threshold that shall not to
be passed is still a matter of debate. Murphy et al., (2015) conducted
a retrospective study on more than 50,000 patients with head and
neck SCC finding that a time of treatment initiation greater than 46-
52 days determined an increased risk of death and that was most con-
sistently detrimental beyond 60 days. However, in a recent systematic
review, Graboyes et al. (2019) underlined how in literature there are
very heterogeneous studies (in terms of study design, samples,
histotypes, subsites and other factors), with delay thresholds ranging
widely from 20 to 120 days or more. The heterogeneity of these stud-
ies makes it very difficult to produce strong recommendations about a
pinpoint time not to exceed. According to the data gathered for this
systematic review, it was not possible to draw any conclusion about
the influence of this reconstructive strategy on the survival and
disease-control rates of head and neck cancer patients, especially due
to the lack of data regarding the oncologic follow-up in most of the
included studies.

Besides the oral cavity, significant conclusions about the advan-
tages and limitations of the reconstruction of other anatomical sites
(e.g., tracheal, nasal and auricular defect) by prelaminated flaps cannot
be drawn. Overall, the short-term results of prelaminated flaps in
these areas have been reported as positive (Alves et al., 2020;
Maruccia et al., 2020; Teng et al., 2005; Upton et al., 1994; Ziegler &
Oyer, 2021).

Moreover, the lack of quantification of the benefits on speech
articulation, swallowing, breathing and overall quality of life of
patients reconstructed with prelaminated flaps prevents to establish
the impact of prelamination on these aspects in cancer patients. In
fact, given the complexity of the procedure and the need to perform
at least two surgeries, more comparative studies with standard recon-
structive techniques are essential to understand when it is worth per-

forming this sophisticated procedure. In addition, unfortunately only

few data regarding the outcomes of prelaminated flaps undergoing
postoperative radiation therapy are available in this systematic review,
even if it is more likely that a consistent amount of the evaluated
patients underwent such adjuvant treatment due to the disease
extent which often goes with free flap reconstructions (Chiarini
et al., 2002; De Santis et al., 2020). Finally, every systematic review
includes case series and case reports, often showing the best author's
experience with a specific technique, while failures and complications
are usually not published. This bias affects every systematic review

and should be taken in consideration by the readers of this study.

5 | CONCLUSION

Considering the several technical nuances and possible different tis-
sues applicable for prelamination on the head and neck area, pre-
laminated flaps should be considered a versatile reconstructive option
for composite defects or functionally challenging areas of the head
and neck region, especially if other flaps have failed or are not avail-
able. Prelamination is an effective technique and, especially with
RFFF, it reduces the morbidity of the donor site.

Further studies would be needed to investigate whether the
prelamination time interval has a significant impact on the patient's
oncologic outcomes and which are the functional benefits of
prelamination in the head and neck area, as compared to other recon-

structive techniques.
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