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Cover figure. Insetting of an antero-lateral thigh free flap. First, the suture between the re-
sidual mucosa and the flap on the right is completed, followed by the second suture on the left
side of the mucosa to complete the pharyngoplasty

Summary

Objective. To evaluate surgical outcomes and postoperative complications according to free flap
selection in patients undergoing reconstruction after total or extended pharyngolaryngectomy for
locally advanced (cT3-T4a) laryngeal-hypopharyngeal squamous cell carcinoma (SCC).

Methods. A systematic review was conducted following PRISMA guidelines. PubMed/MEDLINE,
EMBASE, Cochrane and OVID databases were searched for studies published between 2000 and
2025. Adult patients undergoing partial or circumferential pharyngeal reconstruction with free flap
reconstruction were included. Outcomes of interest were flap failure, pharyngocutaneous fistula
(PCF), stricture and functional results. Odds ratios (OR) were calculated when feasible.

Results. Twenty-three retrospective studies including 1,849 patients were analysed. The jejunal
free flap (JFF) was the most commonly used reconstruction (78%), followed by the anterolateral
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thigh (ALT) flap (5%). Overall flap survival was high, with total flap necrosis occurring in 2.7% of
cases. JFF reconstruction was associated with lower rates of stricture (3.8%) and PCF (3.3%) com-
pared with ALT (9.2% and 5.5%, respectively). ALT reconstruction showed a significantly increased

risk of stricture compared to JFF (OR 2.51, p = 0.0002).

Conclusions. Free flap reconstruction after pharyngolaryngectomy is reliable, with high flap sur-
vival rates. The JFF remains associated with lower rates of luminal complications, particularly in
circumferential defects, while the ALT flap represents a valid alternative. Flap selection should be
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individualised, and further prospective studies with standardised outcomes are warranted.
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Introduction

Locally advanced laryngeal and hypopharyngeal squamous
cell carcinomas (cT3-T4a) represent a challenging subset
of head and neck malignancies, owing to their aggressive
biological behaviour, complex regional anatomy, and sig-
nificant functional implications 2. Despite advances in
organ-preservation protocols, surgical resection remains
a cornerstone of treatment for selected primary tumours,
particularly in cases with cartilage invasion, extralaryngeal
spread, or in salvage settings after failure of non-surgical
therapies. In this context, total or extended laryngectomy
with partial or circumferential pharyngectomy is frequently
required, resulting in complex defects that demand reli-
able reconstructive solutions in all cases where the residual
pharyngeal mucosa is inadequate for primary closure °.
Microvascular free flap reconstruction has become the
standard of care for restoring digestive tract continu-
ity following ablative surgery for advanced laryngeal-hy-
popharyngeal cancer. Pedicled flaps (e.g., pectoralis major
or supraclavicular flaps) can be used as reconstructive op-
tions in patients unfit for microvascular free tissue transfer,
or as second-line salvage flaps after free flap failure. Over
the past decades, several free flaps have been proposed and
refined, including the radial forearm (RFFF), anterolateral
thigh (ALT), jejunal (JFF), and, less commonly, other fas-
ciocutaneous or musculocutaneous options +°. Each flap
type offers distinct advantages and limitations in terms of
tissue characteristics, donor-site morbidity, operative time,
and functional outcomes, particularly in terms of swallow-
ing and speech rehabilitation 7.

The choice of free flap is influenced by multiple factors,
including defect size and geometry, circumferential versus
partial pharyngeal reconstruction, patient-related variables
(such as body habitus and comorbidities), prior radio-
therapy (RT), and surgeon’s experience. However, there is
still no clear consensus on the optimal reconstructive op-
tion for primary or recurrent locally advanced laryngeal-

hypopharyngeal tumours. Reported outcomes vary widely
across studies, especially with regard to postoperative com-
plications such as pharyngocutaneous fistula (PCF), flap
failure, strictures, wound infections, and donor-site mor-
bidity 8.

This issue is particularly relevant in the setting of salvage
surgery, where previous RT or chemoradiotherapy (ChT-
RT) significantly increases the risk of postoperative com-
plications and may influence flap selection. Furthermore, as
survival outcomes improve, functional recovery and quality
of life have gained increasing importance, underscoring the
need for evidence-based reconstruction strategies that mini-
mise morbidity while optimising functional results.
Although numerous retrospective series have reported sur-
gical and functional outcomes following free flap recon-
struction in advanced laryngeal-hypopharyngeal cancer,
the available evidence remains fragmented, heterogeneous,
and sometimes conflicting. To date, no comprehensive sys-
tematic review with meta-analysis has specifically com-
pared surgical outcomes and postoperative complications
according to the type of free flap in patients undergoing
reconstruction for primary or recurrent cT3-T4a laryngeal-
hypopharyngeal tumours.

The aim of the present systematic review and meta-analysis
is therefore to critically evaluate and quantitatively synthe-
sise the available evidence on surgical outcomes and post-
operative complications based on free flap selection in this
clinical setting. By comparing different reconstructive op-
tions, this study seeks to provide clinically meaningful data
to support surgical decision-making and to identify areas
where further high-quality research is needed.

Materials and methods

This study was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines ° (Fig. 1), and the registration on the
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Figure 1. Literature search process (Preferred Reporting Items for Systematic Reviews and Meta-Analyses [PRISMA]) flow diagram.

International Prospective Register of Systematic Reviews
(PROSPERO) (reference number CRD42024576266) was
performed. Due to the nature of the study, neither Institu-
tional Review Board approval nor informed consent was
required.

Search algorithm

We initially sifted through PubMed/MEDLINE, EMBASE,
Cochrane and OVID databases searching for articles pub-
lished from January 2000 to December 2025 in English. We
carried out further search on the reference lists of publications
eligible uploaded to EndNote (Clarivate Analytics, Philadel-
phia, PA). The words that we browsed were the following:
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(((“hypopharynx”[All Fields]) AND ((((((“free flap”[All
Fields]) OR (“radial forearm”[All Fields]) OR (“Anterolat-
eral thigh”[All Fields]) OR (“ALT”[All Fields]) OR (“je-
junum”[All Fields])))))) AND (“total laryngectomy”[All
Fields])) OR (“pharyngolaryngectomy”[All Fields]). The
last search was carried out on December 8, 2025.

In the first instance, PDL, LG, and MA separately reviewed
titles and abstracts and then the entire contents were evalu-
ated. Duplicates were removed and each reviewer singu-
larly filled in an Excel data sheet (Microsoft Corporation,
United States) including information extracted from the
articles. Files were then compared and disagreements on
the inclusion/exclusion papers were debated until complete



agreement between researchers was achieved. Only papers
that received full consensus were considered.

Study selection criteria

The eligibility criteria for this systematic review were deter-

mined according to the PICOS tool '*“in which: Patients (P)

were adults who underwent total laryngectomy combined

with partial or total pharyngectomy for SCC; Intervention

() was partial or circumferential pharyngeal reconstruction

with free flap; Comparator (C) was none; Outcomes (O)

were flap failure, stenosis, and PCF incidence, and func-

tional outcomes; Study design (S) included retrospective
and prospective cohort studies, and randomised controlled
trials.

Studies were excluded if:

(a) not in English;

(b) full text was not available;

(c) residual pharyngeal mucosa was sufficient for primary
closure;

(d) insufficient data were reported or data were not extract-
able;

(e) article was a review, case report, conference abstract,
letter to the editor or book chapter;

(f) included patients undergoing surgery for benign condi-
tions, chondroradionecrosis, traumatic injuries, or non-
SCC tumours;

(f) included patients undergoing reconstruction with pedi-
cled flaps.

Data extraction

A spreadsheet was populated using the data extracted
from the articles read in full by the researchers. The fol-
lowing information was included: name of the author, year
of publication, type of study, country where the study was
conducted, number of subjects analysed, patient character-
istics (gender and age), tumour characteristics (primary or
recurrence, stage), surgical and pathological data, adjuvant
treatment and eventual subsequent reconstruction, compli-
cations, and functional and surgical outcomes.

Risk of bias assessment

The National Institutes of Health’s (NIH) quality assess-
ment tools were used because of the availability of risk-of-
bias checklists for different study designs. The quality rat-
ing of each study was categorised as poor, fair, or good (i.e.,
unbiased and fully described). Two authors independently
determined the score for each article, with any disagree-
ments being resolved by consensus among the authors. The
results are summarised in Table 1.

Free flaps for advanced laryngeal-hypopharyngeal cancer

Statistical analysis

Percentages were calculated as well as the odds ratio (OR)
to compare the risk of a negative outcome or complication
between flaps. Stata® was used to perform statistical analy-
ses. A p value of less than 0.05 was considered significant.

Results

Literature search and study description

Three hundred and ten records were identified (Fig. 1). Af-
ter removal of duplicates and abstract evaluation, 67 articles
were excluded; 46 full-text matched the inclusion/exclusion
criteria; 23 were excluded because at high-risk of bias, and
the remaining 23 were included in the systematic review ®!!-
32, All studies were published over a period of 25 years,
between 2000 and 2025. The reasons for the exclusion of
23 studies are shown in Figure 1.

Of the studies included, 11 (48%) were conducted in Asia
(5 in Japan, 3 in Taiwan, 2 in China, and one in Taipei), 8
(35%) in Europe and UK (3 in UK, 2 in Spain, 2 in Italy,
and one in France), 3 (13%) in USA, and one (4%) in Aus-
tralia. All included studies were retrospective in nature.
According to the NIH quality assessment tools, 16 studies
(69.5%) were categorised as ‘poor’ and 7 (30.5%) as “fair’.

Demographic features and clinical presentation of the
patients included in the systematic review

Table I shows the general characteristics of the studies in-
cluded.

A total of 1849 patients were included, with a strong male
prevalence (84.5%, n = 1563). Mean age was 58.3 years
(range, 33-81).

In most cases, pT category was not specified (n =160 pT3, n
=219 pT4a, and n = 1470 pT2 or data not available [DNA]).
In 17% of cases, surgery was performed as salvage treatment
following failure of organ preservation therapies (934 pri-
mary tumours, 322 recurrences, and 593 DNA), but 5 studies
(22%) did not clarify the percentages of primary or recurrent
cases. Where clarified, the primary treatment modality was
as follows: 7.5% RT only, 12% surgery, 2% surgery + RT, 2%
induction ChT + RT, and 5% concomitant ChTRT. Adjuvant
therapy was only reported in 6 studies (26%), with RT being
the main adjuvant treatment modality (n = 115, 74%).

Flap characteristics and complications

In the studies included, the JFF was the most commonly used
(n= 1,441, 78%), followed by the ALT flap (n=271, 14%), the
RFFF flap (n = 87, 5%), other free flaps (n =43, 2%), and the
latissimus dorsi free flap (n = 7, 0.4%). Only 8 studies (35%)
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Table I. Epidemiological, clinical and treatment characteristics of the studies included in the systematic review.

Study design

Author, year

Country

Sample size, % of males

Mean age (range) No. of salvage surgery (%)

Leu et al., 2008 ' Taiwan Retrospective study 15,100% M 49.8 (33-61) 0%
Patel et al,. 2009 ' Canada Retrospective study 11,72% M 62 (56-78) 100%
Kadota et al., 2010 3 Japan Retrospective study 40,77.5% M 65 (49-81) 0%
Ho et al., 2010 ™ UK Retrospective study 15,60% M 64 (50-79) 0%
Karri et al., 2010 ™ China Retrospective study 17,88% M 49 (35-69) 0%
Moradi et al., 2010 '© UK Retrospective study 41, 71% M 60 49%
Yang et al., 2011 7 Taipei Retrospective study 8,100% M 50.3 (42-59) 0%
Lopez et al., 2012 ' Spain Retrospective study 55,93% M 59 (45-77) 31%
Perez-Smith et al., Australia Retrospective study 368, 85% M 64 DNA
2012

Mura et al., 2012 Italy Retrospective study 70,100% M DNA DNA
Benazzo et al., 2012 > Taiwan Retrospective study 29,93% M 57 (45-73) 14%
Lee et al., 2012 % Taiwan Retrospective study 18,100% M 60 (38-69) 22%
Ghazali et al., 2016 » USA Retrospective study 7,86% M 61 57%
Zhang et al., 2016 China Retrospective study 21,90.5% M 56 0%
Revenaugh et al., 2016 % USA Retrospective study 21,86% M 62 DNA
Miyamoto et al., 2019 % |  Japan Retrospective study 274,86% M 68 29%
Llorente et al., 2020 % Spain Retrospective study 50, 86% M 57 0%
Loreti et al., 2022 6 Italy Retrospective study 23,70% M 62 DNA
Tokashiki et al., 2022 % |  Japan Retrospective study 223,73% M 68 15%
Elaldi et al., 2023 % France Retrospective study 111,82% M 62 DNA
Ishida et al., 2023 * Japan Retrospective study 232,87% M 69 31%
Bright et al., 2025 *' UK Retrospective study 39,74% M 65 13%
Hidaka et al., 2025 Japan Retrospective study 161, 83% M 70 31%

specified the arterial recipient vessels, with the superior thy-
roid artery (n =281, 52%) and the facial artery (n = 124, 23%)
being the most commonly used. In all, 6 studies (26%) speci-
fied the venous recipient vessels, with the internal jugular vein
being the most commonly used venous vessel (n = 345, 72%).
Overall, the most frequent surgical complications were in-
complete fistula, which occurred in 80 cases. These were
followed by abscess (n = 79), PCF (n = 77), and stricture
(n =70). According to our analysis, flap revision was neces-
sary in 5.2% of cases (n = 97), with 2 cases of partial flap
necrosis and 50 of total flap necrosis.
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All complications are reported in Table L.

Upon analysing the main complications related to the 2 most
commonly used types of free flap (JFF and ALT), we included
only the studies which specified the complication rates for
each flap in the analyses. Based on this premise, we included
7 Studies 13,16,19,21,26,30,32 on the JF’F‘ and 6 on the ALT 6,14,18,23,25,30.
Regarding studies based on ALT flap reconstruction, we ob-
served 25 cases of stricture (9.2%) and 15 of PCF (5.5%) in
a total of 271 patients. Regarding studies based on JFF re-
construction, we observed 56 cases of stricture (3.8%) and
47 of PCF (3.3%) out of a total of 1,441 patients.
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Reconstructive technique | Necessity of subsequent

reconstruction (n)

Flap complications
(necrosis, partial or total,

Complications (%) Quality assessment score

or anastomosis revision)

(%)
lleocolic free flap DNA DNA DNA Poor
Gasto-omental free flap 2 0% PCF 18% Fair
Jejunum free flap DNA 5% Stricture 5% Fair
ALT DNA 0% Stricture 33% Poor
lleocolon free flap 1 6% Stricture 6% Poor
Jejunum free flap 3 0% PCF 7% Poor
Stricture 24%
RFFF DNA DNA PCF 12.5% Poor
RFF, ALT 2 0% PCF 9% Fair
Stricture 5%
Jejunum free flap DNA 3% PCF 8% Fair
Stricture 11%
RFF, ALT, Jejunum free flap 4 6% DNA Poor
Jejunum free flap 2 10% DNA Fair
RFFF 1 DNA DNA Poor
ALT 1 28% PCF 57% Fair
ALT, Jejunum free flap DNA DNA Pharyngostomy 5% Fair
ALT DNA DNA Pharyngostomy 5% Poor
Hypopharyngeal stenosis
Jejunum free flap A 5% Pharyngostomy 2.5% Poor
RFFF, ALT, Jejunum free flap DNA 9% Pharyngostomy 50% Poor
Hypopharyngeal stenosis 6%
ALT DNA 0% Pharyngostomy 11% Poor
Hypopharyngeal stenosis
ALT, Jejunum free flap DNA 4% Pharyngostomy 11% Poor
RFFF, ALT, Latissimus dorsi DNA 29% PCF 22.5% Poor
free flap, Jejunum free flap
ALT, Jejunum free flap DNA 3% Pharyngostomy 6% Poor
Hypopharyngeal stenosis
RFFF, ALT, Jejunum free flap DNA 2.5% PCF 18% Poor
Stricture 26%
Jejunum free flap DNA 4% Pharyngostomy 6% Poor

‘When comparing the risk of negative post-surgical outcomes,
ALT was found to be at an increased risk of stricture (OR:
2.51; CI95%: 1.5389-4.1050; p = 0.0002) and PCF (OR: 1.73;
CI 95%: 0.9573-3.1550; p = 0.06) compared to JFF (Fig. 2).

Discussion

Reconstruction following total or extended pharyngolar-
yngectomy for locally advanced (cT3-T4a) laryngeal-hy-
popharyngeal SCC represents one of the most demanding
challenges in head and neck surgery. The present systemat-

ic review focuses exclusively on reconstructions performed
with microvascular free flaps, providing a comprehensive
summary of surgical outcomes and postoperative complica-
tions according to flap selection, focusing on a large cohort
of patients treated over a 25-year period. By analysing 23
retrospective studies encompassing 1849 patients, our work
offers clinically relevant insights into the relative perfor-
mance of the most commonly employed reconstructive op-
tions, particularly the JFF and the ALT free flap.

One of the most striking findings of this review is the over-
whelming predominance of the JFF, which accounted for
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Figure 2. Comparison of the percentages of the most significant com-
plications (strictures and PCF) in ALT and JFF.

nearly 80% of reconstructions. This reflects the long-standing
role of the JFF as a “gold standard” for circumferential phar-
yngeal reconstruction, particularly in Eastern centres, due to
its favourable luminal characteristics, intrinsic peristalsis, and
reliable vascular anatomy 3!161° Large single-centre and mul-
ticentre series have consistently reported satisfactory swallow-
ing outcomes and acceptable complication rates with jejunal
transfer, even in salvage settings '*!¢1926, Our pooled data
confirm a relatively low incidence of PCF (3.3%) and stric-
ture (3.8%) associated with the JFF, supporting its continued
relevance in contemporary reconstructive practice.
Conversely, the ALT free flap, although less frequently used in
the studies included, has gained increasing popularity in West-
ern countries over the past 2 decades 14233 (Cover figure). Its
versatility, long pedicle, potential for tailored thickness, and
low donor-site morbidity make it an attractive alternative to
visceral flaps ’. However, our analysis revealed higher rates of
postoperative stricture (9.2%) and PCF (5.5%) following ALT
reconstruction compared to the JFF. These findings are in line
with previous comparative studies suggesting that fasciocuta-
neous flaps may be more prone to cicatricial narrowing, par-
ticularly in circumferential defects 3%,

The OR showed significantly (p = 0.0001) increased risk
(2.51) of presenting a stricture and a 1.73 risk of PCF when
using ALT compared to JFF, despite the latter not being sta-
tistically significant. It is important to note that this com-
parison was made between 2 groups with a significant dif-
ference in sample size (271 versus 1,441, respectively), so
these risks must be carefully interpreted and considered.
Several factors may account for these differences. Unlike
the jejunum, fasciocutaneous flaps lack a native mucosal lin-
ing and intrinsic peristalsis, which may affect bolus propul-
sion and predispose to fibrosis-related strictures, especially
in irradiated fields 2%°. Moreover, flap thickness and fold-
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ing techniques play a crucial role in ALT reconstruction, and
suboptimal tailoring may compromise luminal patency '*%.
Finally, in ALT flaps early superficial desquamation of cu-
taneous cells may occur, potentially delaying bolus progres-
sion. Nevertheless, it should be emphasised that many ALT
series report favourable long-term functional outcomes, par-
ticularly when meticulous surgical technique and adjunctive
measures such as salivary bypass tubes are employed '8,
On the other hand, one of the main limitations of the use of
visceral flaps is the high level of expertise and organisation-
al resources required for their application. Their use either
necessitates specific training in abdominal surgery for flap
harvesting or the involvement of multiple surgical teams. In-
deed, in many centres it is not uncommon for the head and
neck surgeon to perform the ablative phase of the procedure,
while the plastic surgeon carries out the reconstruction with
flap inset and microvascular anastomosis. In the case of JFF
reconstruction, a third team of abdominal surgeons would be
required for flap harvesting. Furthermore, in this review, do-
nor-site complications were insufficiently reported, preclud-
ing a proper risk-benefit assessment between ALT and JFF
flaps, a factor that may be decisive in flap selection.

Studies comparing ALT and JFF in homogeneous groups
should be performed to confirm our data.

Salvage surgery represents a particularly high-risk scenar-
io, since prior RT or ChTRT significantly increases the like-
lihood of wound complications and fistula formation 3%,
Although only a minority of studies in this review clearly
stratified outcomes according to primary versus salvage
treatment, the available evidence suggests that vascularised
tissue transfer mitigates, but does not eliminate, the adverse
effects of previous irradiation '*!¢2%, In this context, the ro-
bust vascular supply of both JFF and ALT flaps is a criti-
cal advantage over regional or pedicled options, supporting
their preferential use in heavily pretreated patients.

Flap failure rates across all studies were relatively low,
with a total flap necrosis rate of 2.7%, in line with the high
success rates reported in modern microsurgery . Revision
surgery was required in just over 5% of cases, underscor-
ing the importance of careful recipient vessel selection and
perioperative monitoring. Unfortunately, only a minority of
studies provided detailed information on recipient vessels,
limiting any meaningful comparison in this regard. The
superior thyroid and facial arteries emerged as the most
commonly used arterial recipients, consistent with standard
practice in pharyngolaryngeal reconstruction.

Beyond surgical complications, functional outcomes — particu-
larly swallowing and speech rehabilitation — are increasingly
recognised as key endpoints in the management of advanced



laryngeal-hypopharyngeal cancer 2%, While the heterogeneity
of outcome measures precluded quantitative synthesis, quali-
tative analysis suggests that both jejunal and fasciocutaneous
flaps can achieve acceptable functional results in experienced
hands. JFFs have traditionally been associated with earlier
return to oral intake and more physiological swallowing "%,
whereas ALT and RFFF offer greater flexibility for voice reha-
bilitation strategies, including the use of trachea-oesophageal
prostheses 7?2, Recent longitudinal studies indicate that swal-
lowing function may improve over time regardless of flap type,
highlighting the role of rehabilitation and patient adaptation ».

Limitations of the study

The present review has several limitations that must be ac-
knowledged. First, all studies included were retrospective,
and the majority were judged to be at high risk of bias ac-
cording to NIH criteria. Second, there was substantial het-
erogeneity in patient populations, defect characteristics, prior
treatments, and outcome reporting, which limits the gener-
alisability of our findings. Third, the predominance of JFF
reconstructions, particularly from Asian centres, may reflect
geographical and institutional preferences rather than intrin-
sic superiority. Fourth, the significant difference in the num-
ber of cases between JFF and ALT must be taken into con-
sideration. Additionally, results regarding fistula rates and the
comparison between ALT and JFF should be interpreted with
caution given the extremely low incidence of PCFs reported
by the included studies, despite highly ablative procedures,
even in salvage settings; therefore, the presence of reporting
bias related to underreporting of complications cannot be ex-
cluded. Finally, the lack of standardised functional outcome
measures represents a major gap in the literature and hampers
meaningful comparisons between reconstructive options.
Despite these limitations, our systematic review provides the
most comprehensive overview to date of surgical outcomes
and postoperative complications according to free flap selec-
tion in locally advanced laryngeal-hypopharyngeal cancer.
The data suggest that the JFF remains a reliable option with
low rates of fistula and stricture, particularly for circumfer-
ential defects, while the ALT free flap represents a valid and
versatile alternative, albeit with a slightly higher risk of lumi-
nal complications. Ultimately, flap selection should be indi-
vidualised, taking into account defect geometry, prior treat-
ments, patient factors, and institutional expertise.

Future research should focus on prospective, multicentre
studies with standardised reporting of complications and
functional outcomes, as well as on the development of ev-
idence-based algorithms to guide reconstructive decision-
making in this complex patient population.

Free flaps for advanced laryngeal-hypopharyngeal cancer

Conclusions

This systematic review highlights the impact of free flap se-
lection on surgical outcomes and postoperative complications
following total or extended pharyngolaryngectomy for locally
advanced laryngeal-hypopharyngeal SCC. Based on 23 retro-
spective studies including 1849 patients, the JFF emerged as
the most commonly used reconstructive option and was asso-
ciated with low rates of PCF and anastomotic stricture, par-
ticularly in circumferential defects. Although it has a higher
incidence of luminal complications, the ALT free flap is a valid
alternative, offering reconstructive versatility. Overall flap sur-
vival was high across all techniques, confirming the reliability
of microvascular reconstruction in this setting. The present
systematic review of the literature highlights a marked het-
erogeneity among studies addressing this topic. In particular,
the lack of detailed patient characterisation and the absence of
studies directly comparing outcomes among different micro-
vascular free flaps represent major limitations. Consequently,
the currently available evidence is insufficient to draw defini-
tive conclusions or to establish the absolute superiority of one
flap over another. At present, flap selection should be individu-
alised according to defect characteristics, prior treatments, pa-
tient factors, and institutional experience.

Given the heterogeneity of the available evidence and the
predominance of retrospective studies, further prospective
works with standardised outcome measures are needed to
better define evidence-based reconstructive strategies.
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