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ABSTRACT

Objectives: This systematic review and meta-analysis evaluated the clinical utility of superficial temporal vessels as recipient
vessels for free flap reconstruction in the maxillofacial region. Given their favourable anatomy and potential advantages
in previously treated or vessel-depleted necks, we synthesised available evidence on complication rates, flap viability, and
recipient site morbidity.

Material and Methods: Following PRISMA guidelines, a comprehensive literature search was performed. Studies were
included if they reported outcomes of free flap maxillofacial reconstructions using temporal vessels for microvascular
anastomosis. Primary outcomes were arterial and venous thrombosis or compromise, and overall vascular complications.
Secondary outcomes included return to theatre, flap necrosis, salvage rates, and recipient site complications. A random-effects
model was used for data pooling, and heterogeneity was assessed via the I? statistic.

Results: Twenty-one studies reporting 773 reconstructions in 759 patients were included. Arterial thrombosis/compromise
occurred in 1.44%, venous in 5.13%, with an overall vascular complication rate of 7.24%. Return to theatre occurred in
7.72% and flap salvage in 4.23%. Partial and total flap necrosis rates were 2.14% and 4.05% respectively. Recipient site
complications were reported in 10.43% of cases.

Conclusions: Superficial temporal vessels demonstrate reliable outcomes with complication rates comparable to cervical
vessels. Their use may reduce surgical morbidity and should be considered a viable primary recipient option in complex head
and neck reconstructions.
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INTRODUCTION

Microsurgical reconstruction has transformed the
management of complex head and neck defects,
establishing itself as the gold standard for both
functional and aesthetic reconstruction of hard and
soft tissues [1]. The long-term success of these
procedures hinges not only on the choice of an
appropriate flap but also on the precise selection
of recipient vessels for microvascular anastomosis
[2]. Traditionally, vessels selected for oral and
maxillofacial reconstruction are branches of the
external carotid artery, such as the facial or superior
thyroid arteries, and veins of the internal or external
jugular systems, due to their predictable anatomy,
calibre and proximity to the region [3,4].

However, these choices often require access to
the neck, introducing additional surgical trauma,
increased risk of complications, and extended
operative time [5]. Particularly in patients with
prior neck surgery, radiation therapy, or extensive
oncologic resection, these vessels may be absent,
fibrotic, or technically inaccessible, collectively
described as the “vessel-depleted neck” [6]. In these
challenging scenarios, the search for alternative
recipient sites becomes critical to avoid compromising
reconstructive success.

The superficial temporal vessels (STVs) have
emerged as a valuable alternative, especially for
reconstructions of the midface, scalp, or intraoral
cavity, due to their favourable topographic position
and relative preservation following prior neck
treatment [6,7]. Their location in the preauricular
region provides proximity to midface and craniofacial
defects, allowing for the use of shorter flap pedicles
and potentially reducing the need for vein grafts [4,8].
Moreover, their dissection avoids re-entry into scarred
or irradiated neck fields, simplifying the surgical
approach in select patients [3,9].

Nevertheless, temporal vessels are often underutilised
in maxillofacial reconstruction, in part due to
concerns about their variable anatomy, smaller
diameter, and risk of vasospasm [7,10]. Some surgical
teams may also be less experienced with temporal
vessel exposure and anastomosis, further limiting their
routine use [4,0]. However, cadaveric and anatomical
studies have confirmed the superficial temporal
artery’s consistent course, favourable dimensions, and
suitability for microsurgical anastomosis [8,10].

This systematic review aims to collect and critically
assess published evidence on outcomes of free flap
reconstruction using temporal vessels. The goal is to
clarify their clinical utility and define their role within
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modern reconstructive strategies for maxillofacial
defects. By synthesising both qualitative and
quantitative data on complication rates, flap viability,
and recipient site morbidity, this review seeks to
provide objective insight into whether the superficial
temporal vessels can be considered a reliable and
broadly applicable alternative, not only in salvage
or vessel-depleted scenarios, but also as a first-line
option in appropriately selected cases.

MATERIAL AND METHODS
Protocol registration

This systematic review and meta-analysis was
designed and executed following the guidelines of the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) statement [11]. The
research protocol was registered a priori in the
international PROSPERO under reference number
CRD420251061992.

The protocol can be accessed at: https://www.crd.
york.ac.uk/PROSPERO/view/CRD420251061992

Focus question

The research question was structured according to the
Population/Participants, Intervention, Comparison,
Outcomes (PICO) framework to ensure a focused and
transparent approach.

The focus question for this review was: “In patients
undergoing maxillofacial reconstruction, what are the
clinical outcomes of free flap surgery using STVs as
recipient vessels?”.

Details of the PICO framework are summarised in
Table 1.

Types of publication

Studies published in English that included data on
patients undergoing free flap reconstructive surgery of
the maxillofacial region with the temporal vessels as
recipient vessels for the anastomosis were considered
eligible for inclusion.

Information sources

The information source was the MEDLINE (PubMed),
Scopus, and the Cochrane Library databases.

Types of studies

In this review, randomized controlled trials, controlled
clinical trials, and prospective or retrospective cohort
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Table 1. PICO framework of the study

P (population)

Patients undergoing maxillofacial reconstructive surgery

I (intervention)

Free flap reconstruction using temporal vessels as recipient vessels

C (comparison) | No comparison group

O (outcomes)
seroma, postoperative facial nerve weakness)

Primary: arterial/venous thrombosis or compromise, overall vascular compromise. Secondary: return to theatre,
flap salvage rate, partial/total flap necrosis, recipient site complications (wound dehiscence, infection, haematoma,

Focus question

In patients undergoing maxillofacial reconstruction, what are the clinical outcomes of free flap surgery using
superficial temporal vessels as recipient vessels?

studies published from database inception to 19
January 2025 were included.

Population

Patients undergoing maxillofacial reconstructive
surgery in which the STVs were utilised as recipient
vessels.

Search strategy

An extensive search was conducted utilising the
following algorithm: ((temporal anastomosis) OR
(temporal vessels) OR (temporal artery) OR (arteria
temporalis)) AND ((maxillofacial) OR (facial) OR
(craniofacial) OR (head and neck reconstruction) OR
(defect closure) OR (oral defect)) AND ((free flap)
OR (microvascular) OR (flap reconstruction) OR
(microsurgical) OR (tissue transfer) OR (vascularised
tissue transfer) OR (fibula flap) OR (radial forearm
flap) OR (rectus flap) OR (microvascular free flap))).

Inclusion criteria
Studies were considered eligible if they met the

following criteria:
*  Publications in the English language.

e Original clinical studies reporting outcomes
of free flap reconstructive surgery in the
maxillofacial region.

e Use of STVs as recipient vessels for
microvascular anastomosis, and availability

of extractable data on primary or secondary
outcomes relevant to this review.

Exclusion criteria
Exclusion criteria were as follows:

»  Systematic reviews, and meta-analyses,
e Editorials, commentaries, or letters to the editor,

e Studies reporting unrelated or multiple
reconstructive methods,

e Studies reporting less than 10 flaps
reconstructions and when multiple studies
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analysed the same population, we selected the one
with the most robust design or the largest sample
size.

Sequential search strategy

Titles and abstracts were screened independently
by two reviewers (E.N.V. and N.E.K.), followed by
a detailed full-text review based on the established
eligibility criteria. Disagreements between the
reviewers were resolved through discussion with a
third author (C.S.). Additionally, the reference lists of
included studies were manually reviewed to identify
other potentially eligible articles for inclusion in the
meta-analysis.

Data extraction and data items

Data extraction and tabulation were carried out by

two independent authors (E.N.V. and C.T.) using a

standardised, pre-designed table for data extraction.

The data gathered included the following:

* Study details (authors, year, journal, institution,
country, total number of patients receiving free
flaps using temporal vessels as recipient vessels,
and the total number of flaps).

» Patient characteristics (age, gender, indication of
flap, type of defect, flap used).

* Recipient site complications - flap outcomes

(dehiscence/seroma/infection, haematoma,
vascular  compromise, arterial  thrombosis/
compromise, venous thrombosis/compromise,

return to theatre, partial flap necrosis, total flap
necrosis, overall success rate).
If any outcomes were missing due to incomplete
reporting, only the available data from each study was
used.

Quality assessment

The quality of the included studies was independently
assessed by two reviewers (E.N.V. and N.E.K.) using
validated tools tailored to study design. Discrepancies
were resolved through discussion and consensus.
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Single-arm studies were evaluated using the National
Institutes of Health (NIH) Quality Assessment Tool
for Before-After (Pre-Post) Study with no control
group [12], which examines 12 domains related
to study design, intervention delivery, outcome
measurement, and reporting.

Comparative observational studies were appraised
using the ROBINS-I (Risk Of Bias In Non-
randomized Studies - of Interventions) tool [13],
covering seven domains, including confounding,
selection bias, classification of interventions, and
outcome measurement. Based on the assessment
of these criteria, each study was classified as low,
moderate, or high risk.

Statistical analysis

Statistical analysis was performed using the R Project
for Statistical Computing version 4.4.1 (The R
Foundation; Vienna, Austria) [14]. The proportions
of outcomes were determined by dividing the number
of events by the total sample size for each study.
To stabilize variance, a logit transformation was
applied to the proportion estimates, and a random-
effects model was employed to account for variability
between studies. To ensure inter-rater reliability
in the abstract screening process, Cohen’s kappa
coefficient (k) values were calculated. The analysis
provided an overall prevalence estimate along with
95% confidence intervals, as well as heterogeneity
statistics such as the Q statistic and I? value, which
reflect the degree of wvariation across the studies.
A forest plot was generated to visually display the
individual study estimates and the pooled prevalence,
aiding in the comprehensive interpretation of the
results. The meta-analysis highlights significant
prevalence rates and offers valuable insights into the
occurrence of the outcomes, while also addressing
the potential heterogeneity amongst the studies
lincluded.

RESULTS
Study selection

The results were retrieved and selected for full text
screening. A total of 1862 studies were initially
provided through the systematic search and hand
search of citations (n = 2). After removing 1834
duplicate records, two independent reviewers (E.N.V.,,
C.S.) screened the titles and abstracts of the remaining
articles (n = 28) to determine eligibility. Out of these,
27 studies met the inclusion criteria and proceeded
to full-text review. In the end, data from 21 studies,
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involving 773 reconstructions performed on 759
patients, were included in the analysis [1,5-7,9,15-30].
The selection process is illustrated in Figure 1.

The level of agreement between the two independent
reviewers (E.N.V. and C.S.) in the selection of
abstracts was measured at k = 0.87, indicating almost
perfect agreement.

Exclusion of studies

A total of seven studies were excluded following full-
text assessment. One study [31] was excluded because
the full text was unavailable to the authors, and six
studies [32-37] because relevant outcome data could
not be extracted. No additional studies were excluded
for reasons related to study design, patient population,
or intervention type.

Study characteristics

The 21 included studies reported on a total of 759
patients who underwent 773 free flap reconstructions
using the STVs as recipient vessels. Most were
retrospective case series (n = 15) [1,5,6,15-
(n = 2) [9,25], and randomised controlled trials (n =
3) [7,20,22]. Patient age ranged from 2 to 99 years,
with a predominance of male patients in most reports.
The most common indications for reconstruction were
oncologic defects, facial asymmetry, malformations,
osteoradionecrosis, trauma, and other postoperative
sequelae. Defects were most frequently located in the
midface/orbital region, followed by the lower third/
intraoral region, the upper third of the face, and less
frequently the skull base and other sites. Where flap
type was reported, the most commonly utilised were
the anterolateral thigh flap (n = 105), radial forearm
free flap (n = 80), fibula free flap (n = 43), latissimus
dorsi flap, vertical rectus abdominis myocutaneous
(VRAM) flap, scapula/parascapular flap, serratus
flap, and others including deep circumflex iliac
artery (DCIA), free groin, and gracilis flaps.
Detailed per-study characteristics are provided in
Table 2.

Risk of bias in included studies

Based on NIH Quality Assessment Tool for Before-
After (Pre-Post) Study with no control group
[12], four studies were judged at low risk of bias
[17,18,20,29], the majority were considered at
one study was rated as high risk of bias [24] (Table 3).
ROBINS-I tool [13] for comparative observational
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Figure 1.
guidelines.

studies, showed that three studies were judged at
moderate risk of bias [9,19,23], while two were rated
as serious risk of bias due to confounding [6,21]
(Figure 2 and 3).

Meta-analysis

The incidence of arterial thrombosis or compromise
following anastomosis at the temporal vessels for
maxillofacial reconstruction was observed in 1.44%
of cases (95% CI = 0.39 to 5.24; I = 0%) (Figure 4).
Venous thrombosis or compromise occurred in 5.13%
of cases (95% CI = 3.21 to 8.1; I? = 0%) (Figure 5).
The overall rate of vascular compromise was 7.24%
(95% CI =4.43 to 11.62; I = 0%) (Figure 6). Return
to the operating theatre was required in 7.72% of
patients (95% CI = 4.84 to 12.1; I*> = 21%) (Figure
7). Another analysis included eligible studies to
estimate the rate of successful flap salvage, which was
4.23% (95% CI = 2.47 to 7.15; 1> = 0%) (Figure 8).
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Flow diagram illustrating the study selection process for the systematic review and meta-analysis, following PRISMA

Partial flap necrosis was reported in 2.14% of patients
(95% CI = 0.76 to 5.87; I* = 0%) (Figure 9), while
total flap necrosis occurred in 4.05% of cases (95% CI
= 2.32 to 6.95; I*> = 0%) (Figure 10). Complications
at the recipient site was wound dehiscence, infection,
haematoma, seroma, and postoperative facial nerve
weakness were observed in 10.43% of patients (95%
CI=17.23 to 14.82; I> = 0%) (Figure 11).

DISCUSSION

In present systematic review and meta-analysis, we
evaluated the suitability of the STVs as recipient sites
for microvascular reconstruction in the maxillofacial
region. Given their anatomical proximity to
midface and cranial defects, as well as their relative
preservation in previously treated necks, with the
exemption of parotid primary lesions, STVs represent
a potentially wvaluable yet underutilised option.
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Table 2. Study and patient characteristics

Year of Study Total Age N
Study publication design patients/ flaps Gender (years) Flap indication Type of defect Flap used
. . .| Upper third: 2;
Mattine and Payne [1] | 2022 Retr"tslfcnve 1717 MiILFG | 352 099) g;;gﬁ?“;ﬁﬁ"“Sg”j“"“; 214’ midface/orbital: 5; RFFF 9; DCIA 3; ALT 2; other 3
study ange © - 1> benigh pathology: lower third/intraoral: 10
. . . Upper third: 6; 1. o - A
Doscher et al. [5] 2015 Retrospective 3132 M: 21: F: 10 | 52.75 (SD 7.652) | Malignancy reconstruction; | Ghe il 19, ALT: 10; RFFF: 8 VRAM: 7, FFF: 3;
study benign pathology; infection o serratus: 3; other: 1
lower third/intraoral: 7
Sudirman et al. [6] 2019 Retrospective 60/60 M:55;F: 5 o138 Malignancy reconstruction: 60 - ALT: 48; AMT: 6; MSAP: 2; RFFF: 4
study (range 32 to 72)
Sousa et al. [7] 2023 Randomized 12/12 M: 7; F: 5 - Malignancy reconstruction: 9; - ALT: 6; RFFF: 3; LD: 2; VRAM: 1
clinical trial other: 3
Tan et al. [9] 2014 Prospective 60/60 - ; ; - -
study
Retrospective
Las et al. [15] 2016 study 56/56 - - - - -
. Malignancy: 11; A
Groth et al. [16] 2020 Retrospective 13/13 M: 8; F: 5 >0 meningioma: 1; Upper third: 3; ALT: 5; VRAM: 7; FFF: 1
study (range 17 to 76) . midface/orbital: 10
frontal sinus mucocele: 1
Retrospective 52.2 rl\r/llzll;f:‘lr?lr;:i}:):?ng;{n:?l;? o Upper third: 10; RFFF: 30; scapula: 24; LD: 13; serratus: 14;
Bouquet et al. [17] 2024 P 94/94 M: 66; F: 28 . s t midface/orbita: 58; - 20 scapiia: &% LU 155 v
study (range 4 to 92) sequel: 23; trauma: 16; S ) FF: 5; gracilis: 4; other: 4
lower third/intraoral: 26
other: 12
Vos et al. [18] 2004 | Retrospective |00 ; ; ; - ;
study
. Retrospective P 70 Malignancy reconstruction: 1; s ) s )
Ritschl et al. [19] 2022 study 11/11 M: 7;F: 4 (range 49 t0 78) | ORN: 6; reconstruction: 4 Lower third/ intraoral: 11 | FFF: 6; RFFF: 5
Meleca et al. [20] 2021 Randomized 11/11 M: 6; F: 5 63.8 (SD 8.3) ORN: 11 Lower third/intraoral: 11 | ALT: 11
clinical trial
Lictal [21] 2019 | Retrospective 44/44 ; - Malignancy reconstruction; |\ riie. o orbital: 44 FFF: 26; RFFF: 2; ALT: 14; other: 2
study trauma
Revenaugh et al. [22] 2015 Retrospective 33/33 - ; Mostly malignancy ; ;
clinical trial reconstruction
Halvorson et al. [23] 2009 Retrospective 28/28 M: 22; F: 6 37 Malignancy reconstruction; ; VRAM: 11; LD: 8; REFF: 4; ALT: 3; other: 2
study (range 13 to 86) other
. . . .. | Upper third: 1;
Shimizu et al. [24] 2009 | Retrospective 15/15 M: 14:F: 1 | 56.33 (SD 7.407) | Malignancy reconstruction: 14; | Loe oo pital: 1 ALT: 6; RFFF: 5; FFF: 2; other: 2
study ORN: 1 S
lower third/intraoral: 13
. Upper third: 19; Cma. AT o L
Hansen et al. [25] 2007 Prospective 43/45 - Range: 2 to 91 - midface/orbital: 22; VRAM: 23; RFFF: 9; LD: 8; scapula: 4;
study serratus: 1
skull base: 4
. Retrospective
Nahabedian et al. [26] 2004 22/22 - - - - -
study
Siebert et al. [27] 1996 Retr;)t?)de;tlve 57/60 - - Facial asymmetry - Parascupular: 38; SIEF: 6; other: 16
Awwad et al. [28] 2021 Retrospective 12/12 - - Mostly malignancy - -
study
Retrospective PP 26 Malignancy: 7; congenital: 4; . .
Muresan et al. [29] 2012 study 15/17 M: 10; F: 5 (range 18 t0 40) | trauma: 2; other:2 Free groin flap: 17
Saadeh et al. [30] 2006 Retr:tslf);;tlve 8/14 - Range: 4 to 19 Facial asymmetry Hemifacial: 14 Parascapular free flap: 14

SND = selective neck dissection; N/A = not available; ALT = anterolateral thigh flap; RFFF = radial forearm free flap; FFF = fibula free flaps; LD = latissimus dorsi flap; VRAM = vertical rectus abdominis myocutaneous flap;
SIEF = superficial inferior epigastric flap; AMT = anteromedial thigh flap; ALTFL = anterolateral thigh fasciocutaneous flap; M = male; F = female.
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Table 3. The National Institutes of Health (NIH) Risk of Bias assessments for included single-arm studies
using the NIH Quality Assessment Tool for Before-After (Pre-Post) Study with no control group

Study D1 | D2 [ D3 | D4 | D5 | D6 | D7 | D8 | D9 | D10 | D11 | D12
Mattine and Payne [1] | Yes | Yes | Yes | C/D | No | Yes | Yes | No | C/D | No | No | N/A
Doscher et al. [5] Yes | C/D | Yes | C/D | Yes | Yes | Yes | No | C/D | No | No | N/A
Sousa et al. [7] Yes | Yes | Yes | C/D | No | Yes | Yes | No | C/D | No | No | N/A
Las et al. [15] Yes | C/D | Yes | C/D | Yes | Yes | Yes [ No | C/D | No | No | N/A
Groth et al. [16] Yes | C/D | Yes | C/D | No | Yes | Yes [ No | C/D | No | No | N/A
Bouquet et al. [17] Yes | Yes | Yes | C/D | Yes | Yes | Yes [ No | C/D | No | No | N/A
Vos et al. [18] Yes | Yes | Yes | C/D | Yes | Yes | Yes [ No | C/D | No | No | N/A
Meleca et al. [20] Yes | Yes | Yes | C/D | Yes | Yes | Yes | No | C/D | No | No | N/A
Revenaughetal. [22] | Yes | C/D | Yes | C/D | Yes | Yes | Yes | No | C/D | No | No | N/A
Shimizu et al. [24] Yes | C/D | Yes | C/D | No | Yes | Yes | No | C/D | No | No | N/A
Hansen et al. [25] Yes | C/D | Yes | C/D | Yes | Yes | Yes | No | C/D | No | No | N/A
Nahabedian et al. [26] | Yes | C/D | Yes | C/D | Yes | Yes | Yes | No | C/D | Yes | No | N/A
Siebert et al. [27] Yes | Yes | Yes | C/D | Yes | Yes | No [ No | C/D | No | No | N/A
Awwad et al. [28] Yes | C/D | Yes | C/D | Yes | Yes | Yes [ No | C/D | No | No | N/A
Muresan et al. [29] Yes | Yes | Yes | C/D | Yes | Yes | Yes [ No | C/D | No | No | N/A
Saadeh et al. [30] Yes | Yes | Yes | C/D | No | Yes | Yes [ No | Yes | No | No | N/A

C/D = cannot determine; N/A = not applicable.

D1 = was the study question or objective clearly stated?

D2 = were eligibility/selection criteria for the study population prespecified and clearly described?

D3 = were the participants in the study representative of those who would be eligible for the test/service/
intervention in the general or clinical population of interest?

D4 = were all eligible participants that met the prespecified entry criteria enrolled?

D5 = was the sample size sufficiently large to provide confidence in the findings?

D6 = was the test/service/intervention clearly described and delivered consistently across the study population?
D7 = were the outcome measures prespecified, clearly defined, valid, reliable, and assessed consistently across

all study participants?

D8 = were the people assessing the outcomes blinded to the participants’ exposures/interventions?
D9 = was the loss to follow-up after baseline 20% or less?
D10 = were key potential confounding variables measured and adjusted statistically for their impact on the

outcome?

D11 = were outcome measures taken multiple times before and after the intervention?
D12 = if the intervention was conducted at a group level (e.g., a whole hospital, community, etc.), did the study

take into account clustering effects?

|
p1 | p2 | b3 | D4 | D5 | D6 | D7 [overal

©®® e e - 6 O

Ritschl et al. [19]
Sudirman et al. [6]
Lietal. [21]

Tan etal. [9]
Halvorson et al. [23]

[
[
©
©

®9S O
CC )
C )
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D1 | I
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Figure 2. ROBINS-I domain-level risk of bias assessments across
included comparative studies.

D1 = bias due to confounding.

D2 = bias due to selection of participants.

D3 = bias due to classification of interventions.

D4 = bias due to deviation from intended interventions.

D5 = bias due to missing data.

D6 = bias in measurement of the outcomes.

D7 = bias in selection of the reported result.
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Figure 3. ROBINS-I domain-level risk of bias assessments across
included comparative studies summary.

D1 = bias due to confounding.

D2 = bias due to selection of participants.

D3 = bias due to classification of interventions.

D4 = bias due to deviation from intended interventions.

D5 = bias due to missing data.

D6 = bias in measurement of the outcomes.

D7 = bias in selection of the reported result.
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Events per 100 observations
Study Events Total Proportion 95% CI GLMM, Random, 95% CI
Awwad et al. 0 12 0.00 [0.00;26.48] |
Doscher et al. 0 32 0.00 [0.00;10.89] | 3
Groth et al. 0 13 0.00 [0.00;24.71] rE—
Halvorson et al. 1 28 357 [0.09;18.35] ———
Hansen et al. 2 45 444 [0.54;1515] ——
Lietal. 0 44 0.00 [0.00; 8.04] B
Mattine s, Payne KFB 0 17 0.00 [0.00;19.51] |
Meleca et al. 0 11 0.00 [0.00;28.49] b
Muresan et al. 0 17 0.00 [0.00;19.51] rE—
Nahabedian et al. 1 22 455 [0.12;22.84] ——
Saadeh et al. 0 14 0.00 [0.00;23.18] |
Shimizu et al. 0 15 0.00 [0.00;21.80] |
Siebert et al. 0 60 0.00 [0.00; 5.96] B
Sousa et al. 1 12 8.33 [0.21;38.48] ———
Sudirman et al. 7 60 1167 [4.82;22.57] ——
Total (95% CI) 12 402 1.44 [0.39; 5.24] ——
Heterogeneity: Tau® = 1.2464; Chi* = 2.88, df = 14 (P = 0.9993); F = 0.0% | ' ‘ ' '
5 0 5 10 15
Arterial Thrombosis/ Compromise

Figure 4. Forest plot presenting the incidence of arterial thrombosis or compromise following microvascular anastomosis at the temporal

vessels in maxillofacial reconstruction.

Events per 100 observations
Study Events Total Proportion 95% ClI GLMM, Random, 95% CI
Awwad et al. 1 12 833 [0.21;38.48) ——
Doscher et al. 2 32 8.25 [0.77;20.81] —i—
Groth et al. 0 13 0.00 [0.00;24.71] |
Halvorson et al. 1 28 357 [0.09;18.35) ——
Hansen et al. 3 45 8.67 [1.40;18.27) ——
Lietal 1 44 227 [0.08;12.02) .
Mattine s, Payne KFB 3 17 1765 [3.80,4343] —_—
Meleca et al. 0 11 0.00 [0.00; 28.49) |
Muresan et al. 1 17 588 [0.15;28.69) —a—
Nahabedian et al. 2 22 9.09 [1.12;29.16) ———
Saadeh et al. 0 14 0.00 [0.00;23.16) |
Shimizu et al. 1 15 8.67 [0.17;31.95) ——
Siebert et al. 0 60 0.00 [0.00; 5.96] B
Sousa et al. 1 12 833 [0.21;38.48) ——
Sudirman et al. 5 60 833 [2.78;18.39) ——
Total (95% Cl) 21 402 513 [3.21; 8.10] -
Heterogeneity: Tau” = 0.0587; Chi” = 4.80, df = 14 (P = 0.9884); I = 0.0% | ‘ ' ' !
3 0 5 10 15
Venous Thrombosis/ Compromise

Figure 5. Forest plot showing the pooled rate of venous thrombosis or compromise.

Events per 100 observations

Study Events Total Proportion 95% CI GLMM, Random, 95% CI
Awwad et al. 1 12 833 [0.21;3848] —a—
Doscher et al. 2 32 625 [0.77;2081] —H—
Groth et al. 0 13 0.00 [000;24.71] B
Halvorson et al. 2 28 714 [0.88;23.50] ——
Hansen et al. 5 45 1111 [3.71;24.09] ——
Lietal 1 44 227 [0.06;12.02] o,
Mattine s, Payne KFB 3 17 1765 [3.80;4343] ]
Meleca et al. 0 1 0.00 [000;28.49] B—
Muresan et al. 1 17 588 [0.15 2869 A
Nahabedian et al. 3 22 1364 [291;3491] B
Revenaugh et al. 3 33 909 [1.92;24.33] ——
Ritsch et al. 2 11 18.18 [2.28;51.78] L
Saadeh et al. 0 14 0.00 [000;2318] B
Shimizu et al. 1 15 667 [0.17,31.94] ——
Siebert et al. 0 60 000 [0.00; 596] —
Sousa et al. 2 12 1667 [2.09;48.41] L]
Sudirman et al. 12 60 2000 [10.78;32.233] ——
Total (95% CI) 38 446 7.24 [4.43;11.62] e
Heterogeneity Tau® = 0.3934; Chi° = 10 67, df = 16 (P = 0.8293); I = 0.0%

0 10 20 30

Vascular Compromise

Figure 6. Forest plot depicting the overall incidence of vascular compromise, including both arterial and venous events.
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Events per 100 observations
Study Events Total Proportion 95% CI GLMM, Random, 95% CI
Awwad et al. 0 12 0.00 [0.00;26.46] B
Bouguet et al. 20 94 2128 [13.51;3093] E—
Doscher et al. 2 32 625 [077;2081] L]
Groth et al. 0 13 0.00 [0.00;24.71] =
Halvorson et al. 1 28 357  [0.09;18.35] —F—
Lietal. 1 44 227  [0.06;12.02] o+
Mattine s, Payne KFB 3 17 1765 [3.80;43.43] ——=
Meleca et al. 0 il 0.00 [0.00;28.49] |
Muresan et al. 1 17 588 [0.15;2869] ]
Nahabedian et al. 3 22 1364 [2.91;34.91] ——
Revenaugh et al. 2 33 6.06 [0.74;2023] B
Ritsch et al. 2 11 18.18 [2.28;51.79] ——
Saadeh et al. 0 14 0.00 [0.00;23.16] =
Shimizu et al. 1 15 6.67 [0.17;31.95] B
Siebert et al. 3 60 500 [1.04;13.92] —F—
Sudirman et al. 10 60 1867 [8.29;2852] ——
Vosetal. £ 7 [ i 9.40 [4.79;16.20] ——
Total (95% Cl) 60 600 7.72 [4.84;12.10]
Heterogeneity: Tau” = 0.3398; Chi” = 20.26, df = 16 (P = 0.2086); =21 0% ! ‘ ‘ ' !
5 0 5 10 15 20
Return to Theatre

Figure 7. Forest plot summarizing the frequency of return to the operating theatre due to flap-related complications.

Events per 100 observations
Study Events Total Proportion 95% CI GLMM, Random, 95% CI
Awwad et al. 0 12 0.00 [0.00; 26.46] [
Doscher et al. 2 32 6.25 [0.77;20.81] B
Groth et al. 0 13 0.00 [0.00;24.71] |
Halvorson et al. 1 28 357 [0.09;18.35] ——
Lietal 1 44 227 [0.06;12.02] -
Mattine s, Payne KFB 2 17 11.76  [1.46; 36.44] L]
Muresan et al. 0 17 0.00 [0.00;19.51] |
Nahabedian et al. 1 22 455 [0.12;22.84] —a—
Revenaugh et al. 2 33 6.06 [0.74;20.23] |
Saadeh et al. 0 14 0.00 [0.00;23.16] [
Shimizu et al. 1 15 667 [0.17,31.95] i
Sudirman et al. 3 60 500 [1.04;13.92] ——
Total (95% Cl) 13 307 4.23 [247; 7.15] -
Heterogeneity: Tau’ = 0; Chi° = 2.39, df= 11 (P = 0.9966), Y =0.0% | ! T
-5 0 5 10 15 20
Flap Salvage

Figure 8. Forest plot illustrating the rate of successful flap salvage following vascular compromise.

Events per 100 observations

Study Events Total Proportion 95% CI GLMM, Random, 95% CI
Awwad et al 0 12 000 [0.00;26 48] O
Bougquet et al. 5 04 532 [1.75 11.98] ——
Dascher et al 0 32 000 [000;1089] B
Groth et al. 0 13 0.00 [0.00;24.71] =
Halvorson et al. 2 28 714 [0.88:2350] ——
Hansen et al. 2 45 444 [0.54:1515] —+—
Lasetal 0 56 000 [000; 638] B
Lietal 0 44 000 [0.00; 804] B
Mattine s, Payne KFB 0 17 0.00 [0.00;19.51] |
Meleca et al 0 11 000 [000;2849] O
Muresan et al. 0 17 000 [000;1951] b
Revenaugh et al. 0 33 000 [000;1058] O
Ritsch et al 0 11 000 [0.00;2849] =
Saadeh et al. 0 14 0.00 [0.00;23.16] =
Shimizu et al 0 15 000 [0.00;2180] o
Siebert et al 3 60 500 [104;1392] ——
Sudirman et al. 4 60 667 [1.85 16.20] ——
Total (95% CI) 16 562 214 [0.76; 5.87]
Heterogeneity: Tau® = 0.3889; Chi” = 0.42, df = 16 (P = 1.0000), F = 0.0% ' ‘ ' !

5 0 5 10 15

Partial Flap Necrosis

Figure 9. Forest plot presenting the pooled incidence of partial flap necrosis in cases utilising temporal vessels as recipient vessels for

maxillofacial reconstruction.
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Events per 100 observations

Study Events Total Proportion 95% CI GLMM, Random, 95% CI
Awwad et al. 1 12 833 [0.21:3848 ———
Bouquet et al. i 94 745 [3.05.14.74] ——
Doscher et al. 0 32 0.00 [0.00;10.89] b
Groth et al. 0 13 0.00 [0.00;24.71] b
Halvorson et al. 0 28 0.00 [0.00;12.34] B—
Hansen et al. 1 45 222 [0.06:11.77] —=
Lasetal. 9 56 16.07 [7.62;28.33] E—
Lietal. 0 44 0.00 [0.00; 8.04] B
Mattine s, Payne KFB 1 17 588 [0.15:2869] ——
Meleca et al. 0 11 0.00 [0.00;28.49] |
Muresan et al. 1 17 588 [0.15:2869] ——
Nahabedian et al. 2 22 9.09 [1.12;29.16] ———
Revenaugh et al. 1 33 303 [0.08:15.78] ——
Ritsch et al. 1 11 9.09 [0.23;:41.28] ———
Saadeh et al. 0 14 0.00 [0.00;23.18] b
Shimizu et al. 0 15 0.00 [0.00;21.80] |
Siebert et al. 0 60 0.00 [0.00; 5.98] B
Sousa etal. 2 12 1667 [2.09; 48.41] —_—
Sudirman et al. 3 60 500 [1.04;13.92] —
Tanetal. 6 60 10.00 [3.76; 20.51] ——
Vos etal. 5 17 427 [1.40; 969 ——
Total (95% CI) 40 773 405 [2.32; 6.95] ~—
Heterogeneity: Tau® = 0.4973; Chi* = 12.08, df = 20 (P = 0.9133); F = 0.0% ' ‘ ' '
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Total Flap Necrosis

Figure 10. Forest plot showing the incidence of total flap necrosis.

Events per 100 observations
Study Events Total Proportion 95% Cl  GLMM, Random, 95% CI
Awwad et al. 2 12 16.67 [2.09;48.41] L
Bouquet et al. 13 94 13.83 [7.57;2249] ——
Doscher et al. 2 32 6.25 [0.77,20.81] ———
Groth et al. 2 13 15.38 [1.92; 4545] &
Hansen et al. 6 45 13.33 [5.05;26.79] ——
Lietal 0 44 0.00 [0.00; 8.04] B—
Mattine s, Payne KFB 1 17 588 [0.15;28.69] ——
Meleca et al. 11 9.09 [0.23;41.28] ——
Muresan et al. 0o 17 0.00 [0.00;19.51] —
Revenaugh et al. 5 133 1515 [5.11;31.90] ———
Ritsch et al. & 1 18.18 [2.28;51.78] B
Saadeh et al. 1 14 714 [0.18;33.87] —i-
Siebert et al. 9 60 15.00 [7.10;26.57] ——
Sousa et al. 1 12 8.33 [0.21;38.48] —i
Total (95% ClI) 45 415 10.43 [7.23;14.82] -
Heterogeneity: Tau® = 0.0563; Chi® = 3.58, df = 13 (P = 0.9949); I = 0.0%
0 10 20 30
Recipient Site Complications

Figure 11. Forest plot summarizing recipient site complications, including wound dehiscence, infection, haematoma, seroma, and

postoperative facial nerve weakness.

This study aimed to clarify their role by synthesising
published outcomes and providing quantitative
estimates of complication rates, thereby contributing
objective evidence to support their broader
consideration in reconstructive planning.

The STVs offer a unique combination of anatomical,
technical, and aesthetic advantages that make
them attractive recipient sites in head and neck
reconstruction. Their superficial and consistent
course allows for easy identification under loupe or
microscope, while incisions can be placed discreetly
within hair-bearing or preauricular regions, avoiding
visible cervical scars [28,38,39]. Their superficial
location allows direct access without the need for

http://www.ejomr.org/JOMR/archives/2025/4/e3/v16n4e3ht.htm

deep dissection, and their anatomical position remains
largely unaffected by head positioning in the intensive
care unit, thus reducing operative time and minimising
the risk of pedicle compression [7,10].

Temporal vessels are particularly advantageous in
the context of the vessel-depleted or “frozen” neck,
a surgically hostile environment characterised by
fibrosis, scarring, distorted anatomy, and compromised
vascular integrity following neck dissection and/
or radiotherapy [6,40]. In such cases, conventional
cervical vessels (e.g., facial, superior thyroid, external
jugular) may be absent, fibrotic, or technically
inaccessible, substantially increasing the risk of
intraoperative complications and flap failure [7,24].
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Temporal vessels lie outside these compromised
surgical fields, offering an anatomical, unirradiated
recipient bed that is usually distant from previous
interventions [6,9]. This spatial separation simplifies
dissection, exposure of the recipient vessels, and
avoids the need for aggressive re-entry into irradiated
or scarred areas, which have been reported to be prone
to poor healing and infection [9,34]. Their consistent
presence and preserved patency in previously treated
necks has been confirmed in both retrospective case
series and anatomical studies [3,4]. Moreover, in
patients with extensive prior treatments, the STVs
enable microvascular reconstruction without requiring
long pedicles or interposition vein grafts, both of
which are associated with reduced flap survival
particularly in midfacial reconstructions, while STVs
are also commonly used as recipient vessels for scalp
defect repairs [41].

The vascular outcomes observed in this analysis
affirm the reliability of the STVs in microvascular
reconstruction. Arterial compromise occurred in only
1.44% of cases, while venous compromise was noted
in 5.13%, yielding a total vascular complication rate
of 7.24%. These figures are well within the acceptable
range for head and neck free flap surgery, and
comparable to series using traditional cervical vessels
[42]. Notably, the low arterial thrombosis rate reflects
the suitability of the superficial temporal artery for
anastomosis, despite prior concerns regarding their
smaller diameter and susceptibility to vasospasm
[7,42,43].

Return to the operating theatre was required in
7.72% of patients, which aligns with reported re-
exploration rates in large microsurgical series
[9,22]. Importantly, the flap salvage rate reported
in this study is over half of returning cases (4.23%),
demonstrating that vascular events related to STVs
are often reversible with timely intervention. This
highlights the importance of early postoperative
monitoring and supports the notion that STVs
offer not only a viable but a clinically manageable
recipient option in complex reconstructions. These
findings are further supported by direct comparative
studies. A prospective trial by Sousa et al. [7] found
no statistically significant difference in total flap
loss or overall complication rates between patients
reconstructed using superficial temporal versus
cervical vessels, reinforcing their equivalence in
midface and scalp defects. Additionally, a recent
meta-analysis that included comparative cohorts
confirmed that temporal vessels offer comparable
safety to neck vessels in terms of thrombosis and
partial necrosis, validating their use in carefully
selected clinical scenarios [42].

http://www.ejomr.org/JOMR/archives/2025/4/e3/v16n4e3ht.htm

In addition to favourable vascular outcomes,
the overall rates of tissue loss and recipient site
morbidity in this analysis support the clinical safety
of using STVs. Partial flap necrosis was observed in
only 2.14% of cases, while total flap loss occurred
in 4.05%. These rates fall within the expected range
for complex reconstructions and are comparable to
outcomes reported with cervical recipient vessels in
similarly challenging oncologic populations [9,42,44].
Recipient site complications including wound
dehiscence, haematoma, infection, and transient facial
nerve weakness were recorded in 10.43% of patients.
This rate is acceptable in the context of head and neck
microsurgery and reflects the relatively superficial and
well-vascularised nature of the temporal region [28].
Moreover, the avoidance of deep neck dissection and
the ability to preserve cervical lymphatic structures
may contribute to reduced surgical morbidity and
improved patient recovery profiles [5,38].

Limitations

Despite these promising results, this study has several
limitations. Most included data were derived from
retrospective case series, often lacking standardised
definitions, outcome measures, or long-term follow-
up. Heterogeneity in flap types, defect locations,
and institutional protocols as well as surgical
competency of variable included surgical teams, may
have influenced complication rates and limits the
comparability between studies. Additionally, only
a few sources offered direct comparisons between
temporal and cervical recipient vessels in controlled
settings, which restrict the strength of intergroup
conclusions. Finally, patient-reported outcomes,
functional assessments, and aesthetic satisfaction were
inconsistently reported or absent, leaving important
aspects of reconstructive success underexplored.
Future prospective and multicentre studies with
unified endpoints are warranted to validate and
expand upon these findings.

CONCLUSIONS

This systematic review and meta-analysis supports the
use of superficial temporal vessels as a reliable and
effective recipient site for microvascular reconstruction
of maxillofacial defects. Their consistent anatomy,
surgical accessibility, and preservation outside
previously treated cervical fields make them especially
valuable in complex or salvage cases. The observed
rates of vascular compromise, flap loss, and recipient
site complications were comparable to those reported
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for conventional cervical vessels, indicating that ACKNOWLEDGMENTS AND DISCLOSURE
temporal vessels are not only a viable alternative STATEMENTS

but may serve as a primary option in appropriately

selected patients. These findings reinforce the need The authors report no conflicts of interest related to
to reconsider the role of superficial temporal vessels this study.

beyond salvage settings and integrate them into

standard reconstructive planning for midface, scalp,

and upper facial defects.
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