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The first part of this review series on tongue reconstruction de-
scribed functional aspects, starting with early reconstructive 
techniques through advances in flap options, including perfora-
tor flaps. The most crucial aspects required to optimize the 
functional outcomes of the reconstructive process were also 
summarized previously, as well as methods to analyze the ef-
fects of reconstruction and other outcomes, enabling better op-
timization in the future. 

The second part of this review focuses on the technical as-
pects of tongue reconstruction, including defect-, patient-, and 

flap-specific factors. This is accompanied by a discussion of the 
adoption of new minimally invasive approaches and technolo-
gies to improve patients’ outcomes. 

TECHNICAL ASPECTS RELATED TO 
TONGUE RECONSTRUCTION
Team approach and ergonomics
Recent advances in operative planning and microsurgical tech-
niques have enabled precise, single-stage microsurgical recon-
struction of the tongue [1]. Functional reconstruction of the 
tongue is the primary goal, and the meticulous execution of 
surgical plans optimizes patients’ outcomes. The diversity of 
surgical scenarios involved in tongue defects represents a con-
founding variable, requiring an optimum balance between ab-
lative and reconstructive procedures. Surgical approaches to 
head and neck cancer involve either a single-team approach in 
which ablative and reconstructive procedures are performed by 
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the same team, or a two-team approach in which the ablative 
and reconstructive procedures are performed by two separate 
teams [2]. Due to the complex surgical goals associated with 
tongue reconstruction, the adoption of the two-team approach 
resulted in a greater balance between ablation, enabling tumor 
resection with larger safety margins, and simultaneous recon-
struction, involving specific flap selection to reconstruct wider 
defects and improve outcomes [2,3]. A retrospective evaluation 
of 2,968 patients who underwent both ablative and reconstruc-
tive head and neck interventions showed that most patients 
who underwent surgery using a single-team approach had 
smaller defects that were amenable for local flap coverage [3]. 
By contrast, the two-team approach was used for surgery in 
most patients with advanced surgical scenarios or severe co-
morbidities, who underwent glossectomy with or without con-
comitant procedures targeting adjacent structural defects (e.g., 
mandibulectomy) or required microsurgical flap reconstruc-
tion [3]. Operation times also varied, with some teams using a 
parallel model, consisting of simultaneous flap harvesting and 
tumor ablation, or a sequential model with flap harvest per-
formed after the completion of tumor ablation. The parallel 
model has been expanded in certain situations (e.g., patients 
with defects requiring multiple flaps). In these situations, two 
reconstructive teams are involved at the same time throughout 
the procedure, regardless of whether the ablative team is also 
involved [3,4]. Thus, the operation time is dependent on either 
surgical model adopted and the complexity of the tongue de-
fect. Factors that can alter the operation time include the need 
for harmony among surgical teams, meticulous planning, and 
surgeons’ familiarity with each other, all of which may improve 
overall patient outcomes [3]. Moreover, surgical teams should 
function within a multidisciplinary approach that include other 
specialties involved in the care of tongue cancer patients, such 
as oncologists, dietitians, nursing specialists, speech and lan-
guage pathologists, and rehabilitation teams [5].

Our institution has utilized a two-team surgical model for the 
last 30 years, including an otorhinolaryngology ablative team 
and a plastic and reconstructive surgery team. These teams 
have worked well together and are also parts of a multidisci-
plinary team that includes speech, swallowing, occupational 
and rehabilitation specialists, and dietitians, along with other 
professionals, resulting in a much better quality of service and 
improved efficiency outcomes.

Recipient vessel selection 
The tongue is the most frequent site of head and neck malig-
nancies [6]. Regardless of the reconstructive option utilized, the 
success of flap reconstruction may depend on the proper choice 

of recipient neck vessels for microvascular anastomosis. The 
choice of recipient vessels may be affected by several factors, in-
cluding demographic factors, such as patient age; comorbid 
conditions, such as diabetes and vascular diseases; risk factors, 
such as smoking and previous radiation therapy; and cancer-
related factors, such as tumor location and type of neck dissec-
tion [6-10]. 

Various branches of the external carotid artery have shown 
success as recipient arteries. The superior thyroidal artery is 
most frequently utilized, followed by the facial and superficial 
temporal arteries and lastly lingual, transverse cervical, and hy-
poglossal arteries or the external carotid artery in an end-to-
side fashion [6,11]. The superior thyroid artery has been associ-
ated with easier vessel dissection, enabling its simultaneous dis-
section during neck dissection, and positioning. However, 
small-diameter vessels (< 1.5 mm) might be encountered, po-
tentially presenting difficulties during micro-anastomosis, and 
this is an important factor to consider during flap selection 
[6,12].

Multiple options are available for venous anastomoses, such as 
the internal jugular vein and its side branches, as well as the su-
perior thyroidal, facial, superficial temporal, lingual, hypoglos-
sal veins and the external jugular, anterior jugular, and trans-
verse cervical veins [6,13,14]. Using the internal jugular vein as 
a recipient site was shown to be advantageous, as this vein has a 
good caliber and multiple side branches that are easily accessi-
ble, allowing the vein to tolerate more than one anastomosis 
[13]. In comparison, the external jugular vein was associated 
with a slower flow rate and a smaller caliber; moreover, the ex-
ternal jugular vein was more easily compressible depending on 
the patient’s position, thereby increasing the risk of venous in-
sufficiency [6]. Selecting the venous drainage should depend 
on the patient’s general status together with the surgeon’s expe-
rience with different techniques available for anastomosis. We 
have previously evaluated flap venous drainage patterns and 
found no significant differences among the selected veins in 
terms of venous congestion and flap survival [15]. By contrast, 
a prior history of neck radiation was associated with a signifi-
cantly higher likelihood of venous congestion (odds ratio, 
13.138; p< 0.001) and a significantly lower rate of flap survival 
(odds ratio, 20.182; p= 0.002) [15]. 

Certain flaps, such as the radial forearm free flap (RFFF), have 
the option of using a dual venous drainage system that might 
affect overall flap survival. An evaluation of outcomes of specific 
venous outflow patterns using single or dual venous anastomo-
ses showed that dual anastomoses were associated with a signifi-
cantly lower incidence of venous insufficiency, indicating that 
the use of two distinct venous drainage systems provides better 
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outcomes. Furthermore, when selecting a single venous outflow, 
it is advisable to use the vein with the dominant venous back-
flow [16]. An example of head and neck vessel preparation as 
potential recipient vessels following dissection is shown in Fig. 1.

Previous radiation has been shown to have deleterious effects 
on neck vessels. Radiation alters the structural nature of the ves-
sel walls, resulting in fibrin deposition, endothelial damage, and 
formation of microthrombi, and eventually leading to vessel oc-
clusion [17]. These effects are related to the fractions and total 
dose of radiation and the time period between radiation and 
surgery [18,19]. The minimum dose of radiation found to affect 
neck vessels was found to be around 60 Gy [18,19]. In certain 
situations, radiation therapy with or without previous neck dis-
section creates a condition known as a “vessel-depleted neck,” 
in which proper vessels are unavailable for micro-anastomosis. 
In such situations, contralateral neck vessels should be used, fol-
lowed by ipsilateral superficial temporal and lastly transverse 
cervical vessels, as concluded by one systematic review [20].

The selection of a recipient vessel is therefore challenging, as it 
can affect the overall success of head and neck reconstruction, 
especially in patients with other risk factors, such as previous 
surgery or radiation treatment. Preoperative planning based on 
radiological and non-radiological imaging such as computed 
tomography angiography (CTA) [21] has been shown to enable 
vessel selection. Recent advances in image processing and seg-
mentation have allowed the three-dimensional (3D) volumetric 
reconstruction of CTA images, which have been shown to be 
valuable in visualizing recipient neck vessels and to facilitate the 
reconstructive approach [22]. An example of a 3D-reconstruct-
ed volumetric CTA image for a head and neck cancer patient is 
shown in Fig. 2.

Micro-anastomosis
Anastomosis may be end-to-end or end-to-side, with the choice 
dependent on whether arterial or venous anastomosis is being 
performed. End-to-end anastomosis is generally preferred for 
arterial anastomosis for several reasons [23]. For example, ves-
sel mismatch up to 1:2 can be tolerated in the arteries but not in 
the veins due to the feasibility of arterial vessel dilatation. In ad-
dition, atherosclerotic plaques are frequently present in the 
walls of the carotid arteries, and these plaques are associated 
with vessel occlusion and thrombosis following end-to-side 
anastomosis. The presence of atherosclerotic plaques tends to 
decrease towards the distal branches of the main arteries. Fur-
thermore, blood flow within end-to-side anastomoses is largely 
dependent on size of the arteriotomy; small openings possibly 
cause flow turbulence, whereas large openings might increase 
the blood flow to a level higher than the capacity of the venous 
drainage, leading to venous congestion. Finally, end-to-side 
anastomosis results in a relatively fixed point of attachment of 
the flap pedicle to the donor arteries. This may place the pedicle 

Fig. 1. Preparation of head and neck recipient vessels after the com-
pletion of neck dissection. In this example, the facial and superior 
thyroidal vessels, together with the internal jugular vein, were pre-
pared.

Fig. 2. Preoperative images. Three-dimensional reconstructed volu-
metric computed tomography angiography images showing the vi-
sualization of many recipient vessels in (A) arterial phase and (B) 
venous phase.

B

A



Choi JW et al. Evolution of tongue reconstruction-II

196

at risk of vessel occlusion or kinking, depending on the mobility 
of the patient’s neck [14]. In contrast to arterial anastomosis, 
both end-to-end and end-to-side anastomosis are feasible for 
venous anastomosis. Although veins are usually less tolerant of 
size mismatch than arteries, this deficiency of veins may be 
overcome by the availability of many recipient veins in the neck 
or the use of end-to-side anastomosis [24]. Furthermore, in 
necks lacking recipient veins, additional options include the use 
of contralateral neck vessels or the use of venous grafts [25,26].

Microvascular anastomosis is technically challenging and per-
haps an essential part of the reconstructive approach. Regard-
less of the vessel alignment method utilized, the standard mo-
dality for micro-anastomosis has been the hand-sewing tech-
nique [27]. Apart from the technical demands, in order to opti-
mize the chances of success of the hand-sewing technique, care 
must be taken to ensure proper vessel edge alignment with 
proper eversion of the edges to improve the patency rate and 
reduce the likelihood of thrombosis [28]. An example of flap 
anastomosis and positioning of the pedicle is shown in Fig. 3. 
Recent technical advances have enhanced the utility of me-
chanical anastomotic coupler devices, which have been shown 
to be a reliable, time-saving tool for microvascular anastomosis 
[29]. Mechanical coupler devices have been shown to be suc-
cessful in head and neck reconstruction involving single or 
multiple veins and/or arteries, with good patency rates for lu-
men diameters of 1.5 to 3.5 mm for veins and 1 to 4 mm for ar-
teries [28,30]. However, the use of these devices requires careful 
vessel selection and sufficient surgeon experience [31].

Flap shape and inset
Flap selection for tongue defects should be tailored to individu-
al patients, focusing on reconstructive plans that optimize func-
tional outcomes. The shape of the flap variably associated with 
the final outcomes. Several flap designs and inset techniques 
have been designed to mimic the complex 3D structure of the 
tongue. As an example for hemi-glossectomy defects, omega-
shaped RFFFs have a narrow waist that mimic the cross-sec-
tional shape of the tongue [32]. Tongue tips have been opti-
mized by rotating the flap of the remaining tip combined with a 
de-epithelialized skin segment to reduce pooling to the floor of 
the mouth and to improve tip sensation [33]. Furthermore, flap 
de-epithelialization and trimming together with a semi-circular 
design could deepen the sulcus between the neo-tongue and 
the floor of the mouth, thereby improving tongue elevation 
[34]. Moreover, a rectangular flap can be formed using a pre-
made template constructed for a RFFF to establish a flap geom-
etry with a proper definition of the boundaries between the 
neo-tongue and the floor of the mouth through a line of ten-
sion in the template [35]. Additionally, we have described our 
experience with a geometric multi-lobular flap design that ad-
dresses various tongue and tonsillar defects and can be formed 
by modifying an ovoid fasciocutaneous flap with the incorpo-
ration of multiple lobes [36]. The adjustable obtuse angle be-
tween the lobes allows flexibility in the flap inset, whereas an 
acute angle between the lobes was associated with difficulties in 
flap positioning during the inset process [36]. Flap designs are 
shown in Fig. 4A and B.

Fig. 3. Intraoperative photographs of flap micro-anastomosis. (A) The flap pedicle following anastomoses to the recipient superior thyroidal 
artery and the recipient side branch of the internal jugular vein. (B) Final position of the pedicle prior to skin closure after ensuring no kinking 
of the pedicle.

A B
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Fig. 4. Different flap designs in relation to flap type and defect type. (A) The composite designs described by several authors incorporate cer-
tain geometric features depending on the flap type and extent of the tongue resection defect. (B) Summary of the different designs described 
for partial tongue reconstruction in relation to both the radial forearm free (RFF) flap and anterolateral thigh (ALT) flap. (C) The geometric 
designs that have been described for total and subtotal tongue resection defects with the incorporation of RFF, ALT, and vertical rectus ab-
dominis musculocutaneous (VRAM) flaps.
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Various flap geometries have been described for total and 
subtotal tongue reconstruction. These flaps combine both bulk 
and mobility, which differ depending on the flap being used. 
The RFFFs used in reconstructive plans have different designs, 
with one incorporating a rectangular extension of the flap that 
resembles a beaver-tail. This beaver-tail extension of the RFFF 
has been utilized to cover adjacent soft tissue defects or de-epi-
thelialized for volume augmentation [37,38]. One example of 
an anterolateral thigh (ALT) flap used for total and subtotal 
tongue reconstruction consisted of a mushroom-shaped ALT 
flap with the skin ellipse modified by multiple de-epithelialized 
skin islands, followed by flap folding to provide coverage of the 
floor of the mouth together with a protuberant neo-tongue [39]. 
Another modified ALT flap design consists of multiple skin el-
lipses sutured together to create a roll-shaped structure, called 
the “sushi roll technique,” resulting in a 3D structure with good 
bulk and protuberance [40]. In addition, a pentagonal muscu-
locutaneous ALT flap with the V-shaped tip of the pentagon in 
a posterior position was shown to increase longitudinal tongue 
projection together with a sloping profile when viewed in a 
cross-section [11]. Moreover, a modified ALT flap, consisting of 
a template-based folded 3D design that resembled a manta-ray, 
was developed for complex defects that involve structures other 
than the tongue [41]. These flaps can be utilized for reconstruc-
tion and coverage of the total tongue, the floor of the mouth, 
and anterior pharyngeal defects. This technique was able to re-
produce the native tongue dimensions together with its projec-
tion [41]. Other designs have been described for different flap 
options. For example, a vertical rectus abdominis musculocuta-
neous flap was utilized for total tongue reconstruction in a pa-
tient with a body mass index of less than 20 kg/m2. The flap was 
designed to have two skin islands, in which one was folded and 
provided the outer structure of the neo-tongue, and the other 
was de-epithelialized and provided the needed bulk of the re-
constructed tongue [42]. The different flap designs mentioned 
in relation to the flap type and tongue defect type are presented 
in Fig. 4C. 

Depending on the extent of tongue resection, a wide variety of 
flap designs have been developed for tongue reconstruction. 
Most of these flaps showed good functional outcomes, along 
with tongue mobility and protuberance. Due to the complexity 
of the clinical scenarios being managed, it is difficult to deter-
mine the relative superiority of these options, especially as most 
extant studies had a small sample size or utilized different 
methods to evaluate functional outcomes. In the technique we 
described, functional outcomes of ovoidal-multilobed fasciocu-
taneous flaps were compared with other series using patient-re-
ported outcomes, with good speech and swallowing outcomes 

[36].
The choice of flaps also depends on demographic and behav-

ioral factors, such as body habitus and body mass index, which 
may make it difficult to utilize certain flap designs, especially 
those for total and subtotal reconstruction. Subcutaneous tissue 
thickness might affect flap folding, which can compromise flap 
vascularity. Moreover, excessive bulk may limit tongue mobility, 
affecting the overall functional outcomes. These negative out-
comes may be overcome by thickness-controlled perforator flap 
elevation, which makes it possible to harvest a flap of the de-
sired thickness that can provide sufficient soft tissue without 
excessive bulkiness [43]. 

Virtual surgical planning and 3D printing have also been used 
to design personalized tongue-shaped flaps. For example, tu-
mors visualized by preoperative 0.5-mm computed tomogra-
phy scanning were initially analyzed in a 3D volumetric fashion 
to determine the extent of the tumor [44]. A tongue tumor-spe-
cific soft tissue cutting guide was subsequently designed and, 
based on the tumor data, a post-excisional defect guide was de-
signed for flap harvesting. Although a proof-of-concept study 
showed that this framework was successful, additional studies 
are required to evaluate patient survival, functional outcomes, 
and cost-effectiveness.

The extent of surgery during oral cancer resection has also 
been associated with the success of flap inset. Surgical access 
frequently requires manipulation of the mandible. Although 
mandibulotomy accompanied by lip splitting provides wide ex-
posure of the oral cavity [45,46], this method was associated 
with many complication related to wound healing, fistulas, and 
bony union issues [47,48]. The introduction of alternative 
mandible-preserving techniques, including mandibular spar-
ing, mandibular lingual release, and transcervical, transpharyn-
geal, and transhyoid approaches, all of which preserve mandib-
ular integrity, has made it possible to avoid these complications 
[47,49,50]. The utility of these modified approaches for tongue 
reconstruction was evaluated by determining oncologic safety 
and overall functional outcomes. Although these mandible/lip 
sparing techniques limit surgical exposure, they have survival 
profiles similar to that of mandibulotomy with lip splitting, as 
well as providing total disease control, safe surgical margins, 
and a lower rate of fistula formation [51]. Mandibular lingual 
release and pull-through resection were found to result in bet-
ter facial appearance, improved quality of life, lower infection 
rates, and teeth viability [52,53]. Functional outcomes, such as 
speech and tongue movement, did not differ significantly in 
patients who underwent surgery using the mandible split and 
mandible preservation techniques [51]. Surgical access was 
more limited using mandible preservation techniques, whereas 
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flap inset using these methods was improved through a logical 
plan involving the placement of key sutures at the most posteri-
or and anterior extensions of the defect and flap inset prior to 
the micro-anastomoses. This facilitated pedicle placement dur-
ing anastomosis without placing undue tension on the pedicle. 
Final flap inset required special care of suture placement at the 
location of the pedicle while it passes to the neck. Another tech-
nique included the placement of multiple unlocked suture 
threads at the edges of the tongue and floor of the mouth, fol-
lowed by passing the threads to the flap in a sequential pattern 
while locking the sutures for final flap insertion; this method 
was called the “parachute technique” [54]. 

Transoral robotic surgery and tongue reconstruction
Recent advances in robotics and the integration of robotic-as-
sisted minimally invasive approaches in various surgical disci-
plines have resulted in the utilization of robotics in the manage-
ment of patients with head and neck cancer. Robotic surgery 
has allowed a minimally invasive approach with safety profiles 
similar to those of traditional surgical modalities [55]. The use 
of robotics in oropharyngeal cancer resection, a method called 
transoral robotic surgery (TORS) shown in Fig. 5, has allowed 
surgeons to approach complex structures with limited visual-
ization, including the base of the tongue, without the need for 
traditional lip-split incision and/or mandibulotomy. Moreover, 

TORS was found to result in faster recovery times and im-
proved cosmetic outcomes [56,57]. Further adaptations of ro-
botic surgery have allowed concomitant neck dissection 
through the use of approaches, such as retro-auricular and 
modified face-lift incisions, as well as allowing a simultaneous 
approach to neck vessels [58,59]. TORS has mostly been used 
to manage patients with tongue base cancer, and it has been 
recommended for lesions involving less than 50% of the tongue 
base, tumors in which TORS can achieve negative resection 
margins, and tumors that can be adequately visualized and ac-
cessed by robot retractors in which conditions such as trismus 
and morbid obesity hinders such access [60]. TORS allows a 
wider view of the surgical field, together with better 3D visual-
ization of structures and more comfortable access to the tumor. 
Furthermore, TORS enables the use of miniaturized instru-
ments with tremor filtration and greater dexterity in confined 
spaces [61].

TORS for tongue reconstruction was initially performed on 
patients with small tongue base defects that were allowed to 
heal by secondary intention, while flap reconstruction was rec-
ommended for larger defects, without a clear delineation be-
tween these lesion types [62]. The extent of tongue base resec-
tion has been shown to affect the risk of aspiration. For exam-
ple, patients with defects involving 0% to 25% of the tongue 
base were found to be at an 11.5% risk of aspiration, with a 

Fig. 5. Transoral robotic surgery for tongue resection and reconstruction. Demonstration of the setup related to tongue resection and recon-
struction through the transoral robotic surgery approach with the use of single-port access through the oral orifice for the surgical approach.
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higher level of risk associated with an increased extent of resec-
tion [63]. Additionally, the initial use of TORS for robotic-as-
sisted tongue reconstruction consisted of the use of robotics 
primarily for tumor ablation, whereas conventional methods of 
neck access, vessel exposure, and micro-anastomosis were uti-
lized for reconstruction, with use of the robotic arms for flap 
insetting [64]. Further advances in TORS and robotic-assisted 
neck dissection, together with vessel exposure, allowed simulta-
neous robotic flap micro-anastomosis and insertion, with good 
success. In one study, five patients underwent successful robot-
ic-assisted flap anastomosis and inset for oropharyngeal struc-
ture reconstruction, including reconstruction of the tongue and 
tongue base using RFFF and ALT flaps. The superior thyroidal 
artery was used for most of these patients. One technical diffi-
culty associated with robotic-assisted micro-anastomosis in 
these patients was the need to view the blood vessels in an 
oblique fashion (about 45°) rather than the conventional 90° 
frontal view, with a second difficulty being in selecting a recipi-
ent vessel [65]. Furthermore, robot docking and port placement 
extended the operation time, emphasizing the importance of 
team ergonomics, with tasks performed in parallel. Additional 
studies have reported the feasibility and success of robotic-as-
sisted microsurgery in patients with different types of head and 
neck cancers [66,67].

These findings indicate the need for plastic surgeons to be-
come familiar with advanced micro-anastomosis techniques, as 
well as with improvements and adaptations of robotics in head 
and neck reconstruction. Among the drawbacks of robotics, 
apart from the increased operative time and the need for sur-
geons to become familiar with how to use these systems, was 
the lack of haptic feedback from the robot during the process of 
micro-anastomosis. Although this lack of feedback did not af-
fect the patency rate after anastomosis in small series, addition-
al investigations are required in larger numbers of patients, with 
surgery performed by operators with different levels of experi-
ence in the delicate handling of blood vessels [67]. 

Most studies assessing function after TORS tongue resection 
and reconstruction have reported swallowing outcomes, with 
special emphasis on healing by secondary intention. Functional 
swallowing and deglutition began to return at 3 months post-
operatively, with complete return of preoperative functional 
levels at 1 year [68,69]. Most studies of flap reconstruction have 
reported technical aspects and costs, with brief descriptions of 
other factors such as tracheostomy and tube feeding [70]. Fur-
ther investigations comparing speech and swallowing functions 
after robotic and traditional treatment techniques that include 
the tongue and other oropharyngeal structures involved in can-
cer resection are warranted.

POSTOPERATIVE CARE AND 
FOLLOW-UP
Timely multidisciplinary treatment focused on improving 
functional swallowing, speech, and quality of life is an essential 
factor contributing to proper functional recovery after tongue 
resection and reconstruction.

Dysphagia and dysarthria are two common problems experi-
enced by many tongue cancer patients, starting during the pre-
operative period and continuing postoperatively, regardless of 
the reconstructive technique applied [71,72]. Proper patient 
counseling about these conditions is recommended, starting 
during the preoperative period, since counseling increases the 
likelihood of strict compliance with the rehabilitative plan and 
promotes ultimate functional recovery [73]. The optimal time 
to assess swallowing is variable, with earlier interventions re-
garded as superior to later interventions, primarily because fi-
brosis leading to increased swallowing dysfunction that occurs 
primarily during the first 3 months after cancer treatment, es-
pecially in patients receiving radiation therapy [74,75]. The op-
timal timing of speech assessment is similar to that of swallow-
ing, as an earlier evaluation helps speech and language thera-
pists to design treatments to manage patients’ voices and any 
associated resonances [76,77]. Strict adherence to swallowing 
and speech rehabilitative plans was found to strongly correlate 
with functional recovery, with most patients recovering good 
speech and swallowing function 1 year after surgery, although 
recovery times can vary depending on the surgical defect and 
treatment plan [72,78]. 

A factor that might affect functional recovery during the post-
operative period is the postoperative placement of a tracheosto-
my to secure the airway. Most patients who underwent total 
and subtotal glossectomy and flap reconstruction were decan-
nulated at a median of 15 days postoperatively [79]. The rates of 
tube feeding, poorer speech outcomes, and prolonged swallow-
ing rehabilitation were found to be higher in patients with tra-
cheostomy than those without tracheostomy, with decannula-
tion providing improvements [71,72].

A long-term individualized follow-up plan should be institut-
ed for each patient, with the main focus being strict compliance 
with the rehabilitative plan, quality of life improvements, absti-
nence from smoking and alcohol drinking, dental and oral hy-
giene, and most importantly, early identification of locoregional 
recurrence [78].

CONCLUSION
The tongue is a vital structure that is crucial for various daily 
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living activities and quality of life. Tongue reconstruction re-
quires a delicate understanding of the tongue together with a 
team-oriented approach to maximize reconstructive functional 
outcomes. These plans start with the initial encounter with the 
patient through an extended postoperative period, thereby op-
timizing survival and functional recovery. Because the tongue 
is a mobile and complex 3D structure, replacing it with similar 
tissue requires meticulous reconstruction, ensuring both flap 
survival and a mobile, protuberant tongue. Technical advances 
have allowed minimally invasive techniques that are already 
shaping the future directions of tongue reconstruction. Addi-
tional investigations of these minimally invasive techniques are 
required to address many aspects related to proper functional 
outcomes.
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