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The tongue is paramount to natural speech and swallowing, and good tongue function

is important in the overall quality of life. Autologous free-flap reconstruction of the
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The oral tongue is the most common site of oral cavity
malignancy.! Oral and oropharyngeal tongue malignancies
are commonly encountered by head and neck surgeons, and
some lesions can present a significant reconstructive chal-
lenge. The oral tongue functions in speech and articulation,
as well as mastication, oral hygiene, and the oral phase of
swallowing.? The oropharyngeal tongue is important for the
pharyngeal phase of swallowing and prevention of aspira-
tion. The ideal tongue reconstructive method, therefore,
closes large ablative defects in a watertight fashion that
separates the oral cavity from the neck, avoids tethering
tongue scars that limit tongue mobility, and restores the
innate functions of speech and swallowing by providing
sufficient tissue volume.>

Free-flap reconstruction of intraoral defects was first
introduced in 1983 with the radial forearm free flap
(RFFF),! and it has since expanded to include a multitude
of flap types and techniques with the goal of optimizing
postoperative function. Herein, we review the current state
of free-flap reconstruction of the tongue, focusing on defects
requiring free-flap reconstruction, sources of free autolo-
gous tissue, and how different flaps and harvest/inset tech-
niques affect postoperative speech, swallowing, and quality
of life.
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tongue after glossectomy allows for adequate speech, swallow, and quality-of-life
outcomes in a majority of patients. Herein, the authors review autologous free-flap
reconstruction of the tongue with a focus on different flap options, speech and swallow
outcomes, quality-of-life outcomes, and factors that affect how patients perform after

Defects

Causes and Classification

Tongue defects are commonly a result of oncological resec-
tion, but severe trauma can also lead to extensive defects. The
most common oral site of malignancy is the tongue, and the
site of most tongue malignancies is the lateral border of the
anterior two-thirds of the tongue.' Malignancies occur with
equal frequency on the left and right sides of the tongue,
respectively, and nearly three-fourths of patients have uni-
lateral disease that does not cross the midline.* Oncological
margins of 1.5 to 2 cm are recommended for squamous cell
carcinomas; therefore, even small cancers can lead to rela-
tively large surgical defects.

Surgical resection of the tongue is termed glossectomy. In
general, a partial glossectomy involves resection of less than
one-third of the tongue, hemiglossectomy involves resection
of one-third to half of the tongue, subtotal glossectomy
involves resection of half to three-fourths of the tongue,
and total glossectomy involves resection of the entire tongue.
Glossectomy refers specifically to the tongue, but any of
these resections can also involve resection of the floor of
the mouth, soft palate, oropharynx, hypopharynx, mandible,
or any other adjacent structures given the size and location of
a malignancy. Some authors classify surgical defects slightly
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differently, as involving the oral tongue only, base-of-tongue
only, or oral and base-of-tongue, as this classification has
more specific prognostic and reconstructive implications.
For example, many authors suggest that the greater
the degree of tongue resection, the greater the swallow
impairment after reconstruction.”® Similarly, larger tongue
defects are associated with worse tongue mobility.’

Reconstruction

The goal of tongue reconstruction is to restore function,
primarily speaking and swallowing, to as close to normal
as possible. Typically, smaller defects (less than one-fourth of
the tongue) are amenable to healing by secondary intention,
primary closure, or reconstruction with a skin graft* with
excellent functional outcomes. Larger defects such as from a
subtotal glossectomy, total glossectomy, or those involving
the floor of the mouth require reconstruction that includes
vascularized tissue replacement to adequately restore bulk
and prevent tethering scars and ankyloglossia.4 In addition
to tissue reconstruction, many patients may also require
tracheostomy due to significant airway swelling immedi-
ately following the surgery, and placement of a gastrostomy
tube (g-tube) or a temporary nasogastric tube feeding to
facilitate adequate postoperative nutrition.

The decision on how to reconstruct a tongue defect depends
on several factors: (1) size of the tongue defect, (2) availability
of neck donor vessels, (3) floor-of-mouth involvement, or (4)
presence of concurrent mandible bony defect and/or concur-
rent oropharyngeal defect. Our treatment algorithm for var-
ious tongue defect can be seen in ~Fig. 1.

In the case of a concurrent, full-thickness mandible bony
defect with a tongue defect, in which the plan is to restore
mandible continuity at the same time as tongue reconstruc-
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tion, a bony free flap is likely required (scapula flap, fibula
flap, iliac flap). In the case of a concurrent sizable orophar-
yngeal or hypopharyngeal mucosal defect, there can be
dangerous communication into the neck and great vessels
from the oral cavity and pharynx. In these situations, sealing
off the oral cavity can prevent salivary exposure in the neck
and minimize the risk of carotid blowout and fistula forma-
tion. Smaller defects may be amenable to local tissue
advancement or a submental island flap. For larger pharyn-
geal defects, however, transfer of bulky autologous tissue is
often more ideal for better restoration of swallow function.
Microvascular free-flap reconstruction necessitates that
the patient has available donor vessels in the neck. If no such
neck vessels are available, a pectoralis flap or a pedicled
latissimus flap may be a useful option. A regional composite
pectoralis flap with an osteocutaneous component from the
rib has been described. Alternatively, a vein graft can be used
to reach vessels in the contralateral neck or to connect to the
internal mammary vessels as the free-flap donor vessels.

Regional Flaps

Many regional flaps have been described for tongue recon-
struction, and many are still employed when free tissue
transfer is contraindicated. The infrahyoid fasciomycuta-
neous flap, infrahyoid myofascial flap, trapezius island myo-
cutaneous flap, pedicled submental island flap, pedicled
latissimus dorsi flap, and pectoralis major myocutaneous
flap (PMMF) are examples of regional flaps that can be used
to reconstruct the tongue.>*® Advantages of regional flaps
include shorter operative times, strong reliability, and ability
to harvest without a second surgical team. They can also be
used as a salvage option after failed free tissue transfer.*
Smaller regional flaps such as submental island flap can be
useful for reconstructing a small tongue defect, whereas
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Fig. 1 Treatment algorithm for defects of the tongue, tongue and pharynx, and tongue and mandible. ALT, anterolateral thigh flap.
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larger regional flaps such as a pectoralis myocutaneous flap
are preferred for larger defects, especially in patients with
poor neck donor vessels. Even large regional flaps, however,
such as a pectoralis flap or a pedicled latissimus flap, may not
be useful for total glossectomy defect reconstruction if the
donor flap lacks sufficient tissue bulk. The adequacy of
regional flaps depends on the size of the tongue defect and
the donor site’s tissue bulk. In obese patients, there will be
much more soft tissue available for reconstruction than thin
patients. Regional flaps can be contraindicated in the case of
extensive neck disease or prior neck surgery as, often, the
pedicle supplying flaps has already been compromised or
will be sacrificed during oncological resection.*

Free Tissue Transfer

Free tissue transfer has become the mainstay of reconstruction
of large tongue defects. Multiple sources of autologous tissue
have been investigated, and commonly used flaps include the
radial forearm, anterolateral thigh, rectus abdominus, and
latissimus dorsi. Other less commonly used free-flap options
include tensor fascia lata, gracilis, scapula, iliac crest, and
fibula> In selecting free tissue for tongue reconstruction,
surgeons should consider the defect size, the need to recon-
struct surrounding structures in addition to the tongue (such
as bone or oropharyngeal/hypopharyngeal mucosa), donor-
site morbidity, potential for flap reinnervation and the rein-
nervation site, and whether simultaneous flap harvest and
oncological resection are desirable. In general, immediate
reconstruction at the time of tumor extirpation leads to
optimal functional results.> Since a large portion of oncological
patients will have postoperative radiation therapy, it is impor-

tant to overcorrect the volume defect, as one can expect
significant volume loss over time following radiation therapy.

The RFFF and anterolateral thigh free flap (ALTFF) are the
two most commonly used flaps to reconstruct the tongue
(=Figs. 2 and 3). The RFFF has the advantage of relative ease of
harvest with very consistent anatomy, can be harvested
simultaneously with oral ablation, has reinnervation potential,
is thin and pliable, can be harvested with additional adipose
tissue to increase its bulk, has a long pedicle, and has larger
caliber vessels to allow easier microvascular anastomosis.*
Furthermore, the RFFF allows for reinnervation through the
coaptation of the lateral antebrachial cutaneous nerve to the
lingual or inferior alveolar nerves.” The RFFF can leave an
obvious scar on the wrist, however, and rarely can lead to hand
numbness and weakness. In the literature, partial skin graft
loss is observed at rates between 19 and 53%, donor-site flexor
tendon exposure occurs in 13 to 33% of cases, and between 16
and 100% of patients’ grip or pinch strength is reduced.! In
addition, with RFFF harvest, there is a potential to disrupt the
primary arterial supply to the hand if the patient has an
unusual hand circulation pattern. Thus, preoperative assess-
ment with Allen’s test is imperative to avoid hand ischemia.’
The RFFF typically provides less tissue than other free-flap
sources, even when extra forearm flap is harvested; therefore,
it may ultimately have insufficient bulk for the reconstruction
of subtotal or total glossectomy defects. In general, the RFFF is
preferred for smaller than hemiglossectomy defects.

The ALTFF has the advantage of minimal donor-site mor-
bidity and provides significant bulk of tissue. However, its
anatomy is less consistent, leading to a more difficult harvest
in some cases. Furthermore, its pedicle is typically shorter

Fig. 2 Patient with a lateral oral tongue squamous cell carcinoma. (A) Defect remaining after partial glossectomy. (B) Left radial forearm
fasciocutanous free-flap harvest. (C) Free-flap inset and initial intra-oral free-flap appearance. (D) Tongue appearance 2 years after
reconstruction and adjuvant radiotherapy. Notice the significant flap volume loss.
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Fig. 3 (A) Total glossectomy defect. (B) Harvest of the anterolateral thigh musculocutaneous free flap. (C) Neotongue immediately after flap

inset. (D) Neotongue 1 year postoperatively.

than that of an RFFE.% By designing the skin flap more distally
(closer to the knee), one can increase the harvested pedicle
length. Marginal necrosis of the inset ALTFF is the most
common flap-specific complication, but total flap failure is
rare.”'% Some authors have suggested that the bulkiness of
an ALTFF leads to less mobility of the neotongue.'® In a direct
comparison of tongue defects reconstructed with RFFF ver-
sus ALTFF, however, de Vicente et al found no significant
differences in postoperative speech intelligibility, tongue
mobility, or deglutition and concluded that because the
ALTFF has less donor morbidity, it is a superior choice to
the RFFF for tongue reconstruction.' Of note, a confounding
factor in this study is that, given ALTFF is typically a much
larger flap than RFFF, ALTFF is generally only used for larger
glossectomy defects (typically larger than half of the tongue).

The rectus abdominus free flap (RAFF) has also been
commonly employed for tongue reconstruction. It provides

a significant amount of soft tissue bulk, similar to ALTFF. It
can also provide thin, pliable tissue and can be harvested
with the 10th, 11th, and 12th intercostal nerves, allowing
reinnervation.!’ As with all other flap reconstruction, the
RAFF should be harvested larger than the measured defect
size to allow for expected atrophy during the postoperative
healing process."!

Reinnervation

Many studies have investigated whether reinnervation of an
autologous free tissue transfer allows better outcomes. In the
case of tongue reconstruction, harvested nerves can be
coapted to the lingual or inferior alveolar nerves. Other
recipient nerves described include the cervical plexus, hypo-
glossal nerve, and posterior auricular nerve.? Studies have
demonstrated that reinnervated flaps show improved two-
point discrimination compared with their nonreinnervated
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counterparts but no return of taste function.'? Furthermore,
RFFF and ALTFF have been shown to regain better sensation
than other flap types.® Many studies conflict on whether
overall speech and swallow outcomes are improved. Some
studies, for example, suggest that a sensate ALTFF signifi-
cantly improves swallowing compared with an insensate
ALTFE.'>14 Others have found that sensate free flaps used
to reconstruct subtotal or total oral glossectomy defects lead
to significantly improved speech and swallow.'>~"” Most
reinnervated free flaps have the goal of sensory improve-
ment, but the tongue has also been reconstructed with the
goal of muscular reinnervation and improved movement of
the neotongue.'® Studies have demonstrated that, in large
part, neotongues demonstrate no autologous motion but
rather move based on movements of surrounding muscles
of the pharynx.'® Yoleri and Mavioglu reported a case of
tongue reconstruction using the gracilis muscle and obtura-
tor nerve, a flap often employed for facial reanimation. In
their report, the neotongue regained some autologous move-
ment; however, the patient unfortunately passed away
before long-term evaluation could be completed.

Outcomes

In general, patients with high motivation, good family support,
and regular follow-up with both a physician and a speech-
language pathologist develop better speech quality, swallowing
ability, and overall quality-of-life after free-flap reconstruction
of the tongue.'®?® Speech and swallow therapy are also
important in the preoperative setting.?’ In the search for the
ideal reconstructive flap after glossectomy, multiple studies
have evaluated speech, swallow, and quality-of-life outcomes.

Speech

Intelligibility

Free-flap reconstruction of the tongue often allows for intel-
ligible speech production after surgery. In a series by Chien
etal, 13 (89%) of 15 patients with subtotal or total glossectomy
defects that were reconstructed with RFFF or ALTFF went on to
develop intelligible speech.'® Similarly, in a series by Liao et al,
100% of patients after RAFF for partial glossectomy defects
retained intelligible speech.’! Malignancies of the tongue often
impair speech in the preoperative setting due to bulkiness of
the tumor and associated pain; for example, Dziegielewski et al
found that preoperative speech intelligibility in their patient
population was 78%20 At 1 year postoperatively, sentence
intelligibility in their population dropped to 66%, whereas
single word intelligibility was 44%. They noted that patients
who could attend more than 80% of speech therapy sessions,
both before and after surgery, had higher scores overall.?
Matsui et al compared speech outcomes among 126 patients
who underwent RFFF, PMMEF, or RAFF reconstruction of the
anterior tongue. They found that patients reconstructed using
an RFFF performed significantly better than those using PMMF
or RAFF in some articulatory sites for plosives. Overall intellig-
ibility was not different among the three groups, however.?'
Again, a confounding factor in this study is that RFFF is
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generally used for smaller glossectomy defects, whereas
PMMF and RAFF are more commonly used for larger glossect-
omy defects. Thus, improved function after RFFF may simply
reflect the smaller defect being reconstructed. Furthermore,
PMMEF can sometimes lead to tongue tethering; the pedicle can
only be mobilized so much before risking flap compromise,
and this, in turn, can limit the final flap position and, subse-
quently, tongue movement.

Lam and Samman, and Manrique et al performed sys-
tematic reviews of patients undergoing free-flap reconstruc-
tion after glossectomy.z'19 They report that patients
undergoing anterior tongue resection with free-flap recon-
struction had an average preoperative single word intellig-
ibility of 90% across all studies. Intelligibility dropped to 69%
at 1 month postoperatively, but it recovered to 79% at
6 months. Sentence intelligibility for patients undergoing
anterior tongue resection and reconstruction was 77% at
1 month after surgery, improving to 91% at 6 months. Speech
outcomes were better for patients undergoing base-of-ton-
gue resection and reconstruction; sentence intelligibility
remained higher than 90% before and after surgery, but
single word intelligibility declined from 95% in the preo-
perative setting to 77 to 82% postoperatively. Finally, out-
comes were worst for patients undergoing concurrent
anterior and base-of-tongue resection with reconstruction.
Intelligibility 10 months after reconstruction was reported at
“good” in 29% of patients, “acceptable” in 53% of patients, and
“poor” in 18% of patients. Of note, essentially all patients
undergoing anterior and base-of-tongue resection will also
likely undergo adjuvant radiotherapy (RT) or adjuvant che-
moradiotherapy, both of which may lead to undesirable
tissue contracture and fat atrophy affecting tongue function.

Factors Affecting Speech

Most studies on speech after free-flap tongue reconstruction
report either acoustic or perceptual evaluations of speech,
and there is a wide variability in how studies measure speech
quality both before and after reconstruction.? Many studies
suggest that intelligibility is positively correlated with the
volume and degree of protuberance of the neotongue. Also,
not surprisingly, a positive relationship has been reported
between tongue mobility and both subjective and objective
speech evaluations.'® Multiple studies have found that larger
tumors (T3 or T4), resections including the tongue tip, and
postoperative RT significantly negatively affect speech.?1%-??
Furthermore, studies have repeatedly demonstrated that
patients who have floor-of-mouth resections have poorer
postoperative speech.'® Studies vary greatly on the type of
free tissue used for reconstruction. When considering the
literature as a whole, there is no definitive evidence suggest-
ing that one type of flap leads to superior speech outcomes
compared with another. There is also no definitive evidence
to suggest that a reinnervated flap has better speech.’®

Swallow Outcomes

Free-flap reconstruction of the tongue often allows for
resumption of an oral diet without the need for permanent
reliance on a g-tube or similar, but not surprisingly, larger
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resections are associated with poorer swallow ability after
free-flap reconstruction.>'? In general, patients who regu-
larly attend appointments with a trained speech-language
pathologist, both before and after surgery, develop better
swallow function.

Recovery Time

Many patients with tongue cancers will have some difficulty
with swallowing preoperatively, but they should expect worse
swallowing immediately after surgery that gradually
improves. In one study, preoperative liquid laryngeal penetra-
tion was estimated to be 50%, but long-term follow-up after
anterior tongue resection and free-flap reconstruction showed
that liquid penetration rates had improved to 40%, whereas 0%
demonstrated penetration with pudding or solids.? Swallow
ability has been shown to improve after surgery often over the
course of months, with patients achieving their best possible
postreconstructive swallow ability by around 1 year after
surgery. Patients have been found to regain mobility of the
tongue immediately at 4 to 6 months after surgery, with
subsequent improvement in swallow ability.?> In a series by
Brown et al of 15 patients who underwent resection of 50 to
75% of the anterior tongue and RFFF reconstruction, there was
no significant difference found in the ability to swallow liquids
or tongue mobility at 6 and 12 months after surgery. Further-
more, in studies that have reported on swallowing with
videofluoroscopic swallow studies (VFSSs), patients have
demonstrated a return to preoperative swallow parameters
by 1 year postoperatively, regardless of the flap type.? In
general, the greater the amount of tongue resected, the poorer
the postoperative swallow ability patients achieve.?

Postoperative Diet

Many studies have compared flaps based on postoperative
swallow achieved; however, no significant benefit of any
particular flap over other types has ever consistently been
demonstrated.? Similarly, while studies consistently demon-
strate that many patients resume an oral diet, the type of oral
diet and the number of patients who are not permanently
reliant on enteral feeding methods vary greatly. In a series by
Chien et al, for example, 12 of 15 patients reconstructed with
an ALTFF achieved an oral diet; 3 patients had persistent
aspiration.'? Rates of requiring a g-tube at 6 months post-
operatively range in the literature from O to 87%, whereas
rates at more than 1 year postoperatively range from 0 to
75%.20 In a series by Dziegielewski et al, preoperative VFSSs
were compared with those performed 1 year after ALTFF
reconstruction of the tongue. The authors found that there
was no difference in rates of aspiration or penetration, but
there was a significant increase in bolus transit times after
surgery.?® In another study by Hartl et al, two of nine patients
had clinical evidence of aspiration at 15-month follow-up,
whereas one patient required enteral feeding.?

Recent systematic reviews have reported on studies com-
paring patients with oral tongue resection and reconstruction,
base-of-tongue resection and reconstruction, and combined
oral and base-of-tongue resection and reconstruction.?'® For
the first group, studies have demonstrated that swallow
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parameters measured on VFSSs have returned to baseline by
1 year after reconstruction, regardless of flap type. Further-
more, clinical swallowing evaluations after oral tongue recon-
struction have shown that 75% of patients, on average, achieve
an unrestricted oral diet by 6 months after surgery.

For patients undergoing base-of-tongue resection and
free-flap reconstruction, no one had preoperative aspiration;
however, 14% of the patients went on to demonstrate aspira-
tion at 1-year follow—up.z’1 9 Despite the high aspiration rate,
97% of patients were able to safely consume a thickened oral
diet; 3% of patients had persistent g-tube dependence.
Finally, for patients undergoing combined oral and base-
of-tongue resection and free-flap reconstruction, 82%
achieved an oral diet by 1 year, and nearly all achieved
some form of an oral diet by 2 years postoperatively.

Factors Affecting Postoperative Swallow
Many studies have found that patients who undergo post-
operative RT have worse long-term swallow outcomes than
those who do not undergo RT.2'%22 It is theorized that
radiation causes increased shrinkage of tissue, leading to
decreased bulk of the oropharyngeal tongue and, thus, poor
swallowing function.?? Other factors such as the flap type and
whether the flap was reinnervated have not been demon-
strated to significantly affect swallowing outcomes.?'%-??
Overall, the literature demonstrates a divergence of find-
ings when comparing patient-reported outcomes and clin-
ical tests of dysphagia, pointing to the need to use both
approaches when measuring outcomes.>*%°

Quality of Life
Many studies have evaluated quality of life after free-flap
reconstruction of the tongue, with most reporting the out-
come measurements with the European Organization for
Research and Treatment of Cancer Head and Neck 35 (EORTC
H&N 35) or the M.D. Anderson Dysphagia Index. Both are
validated patient-response surveys.w‘zo'26

Overall quality of life measured by the EORTC H&N 35 has
been shown to be similar when measured before and 1 year
after tongue resection and free-flap reconstruction.’’ Not
surprisingly, quality-of-life scores worsened in the immediate
postoperative period.?® Hartl et al found that resection of the
tongue base was specifically and significantly associated with
worse swallowing function, worse quality of life, and patient
depression.? Next, a review by Manrique et al found that among
patients undergoing subtotal or total glossectomy without
laryngectomy, 90% achieved decannulation, often within the
first 2 weeks after surgery with subsequently improved quality
of life.'® Patients with high motivation, good family support,
and regular follow-up (both with a physician and a speech-
language pathologist) have reported better EORTC H&N 35
scores, whereas patients with persistent postoperative pain
and those who underwent adjuvant chemotherapy reported
worse scores, reflecting poorer quality of life.'®

Treatment Algorithm
It is the belief of the authors that when reconstructing a tongue

defect, one should always overcorrect the tissue volume, as the
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flap will shrink significantly with radiation and flap tissue
atrophy. In the initial reconstruction, we aim to place sufficient
flap bulk so that the neotongue can touch the palate as long as
it will not lead to excessive flap compression. Overtime, one
can expect around 50% volume loss, especially if the patients
undergo radiation therapy afterward.

In patients who have persistent dysarthria and dysphagia
despite initial free-flap tongue reconstruction, one must
determine if the neotongue is tethered, and if so, one may
consider releasing the scar with subsequent placement of a
skin graft to minimize tethering. More commonly, however,
we have found that dysarthria and dysphagia are because of
insufficient volume of the neotongue. In these cases, the
senior author (Y.D.) considers placement of a second flap in a
delayed fashion to provide additional tongue bulk. We have
treated 11 patients after total glossectomy with secondary
tongue augmentation through an onlay free-flap (RFFF or
RAFF) and have found that 63% had improved swallowing and
45.4% achieved g-tube independence.?’ All patients noted
improved speech and achieved tracheostomy decannulation.

Considering all the factors described previously, we pro-
pose the following treatment algorithm (=Fig. 1). When
there are concurrent tongue and full-thickness bony mand-
ible defects, the surgeon should first decide if the mandible
continuity is to be restored and then select either a scapula
flap or fibula flap based on (1) the size of the skin paddle
needed for the reconstruction and (2) the length of the bone
needed for the mandible reconstruction. A fibular flap can be
combined with a pectoralis flap if there is a sizable tongue
defect (subtotal glossectomy) for which the fibula skin
paddle will not be adequate. Alternatively, a scapula flap
provides significant soft tissue bulk that can easily recon-
struct a subtotal glossectomy defect, but it is limited by the
mandible bone defect length. If there is a concurrent oro-
pharyngeal or hypopharyngeal defect, coverage of great
vessels and the cervical spine is imperative along with the
tongue reconstruction. Smaller tongue and pharyngeal
mucosal defects are amenable to RFFF reconstruction. How-
ever, a larger mucosal defect will require a larger flap, such as
a pectoralis flap, an ALTFF, or an RAFF.

For defects involving the tongue only, one should consider if
there is a floor-of-mouth defect or not, as primary closure of
defects involving the floor of the mouth are at a high risk for
developing ankyloglossia and significant tongue tethering. For
patients who undergo a partial glossectomy in which less than
one-third of the tongue is removed without floor-of-mouth
involvement, conservative reconstruction is appropriate to
include healing by secondary intention, primary closure, or
coverage with a skin graft. Patients in this category often do not
require other procedures at the time of surgery, though one
may consider careful airway observation postoperatively.

For patients who undergo a partial glossectomy with
floor-of-mouth involvement, one may consider smaller
locoregional flaps such as a submental island flap. This
will minimize the risk of tongue tethering to the floor of
the mouth and optimize tongue mobility. Of note, however, a
submental island flap cannot be used if the flap pedicle is
resected during neck dissection for oncological reasons.
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For defects approaching one-third to half of the tongue, an
RFFF is an ideal thin pliable flap for enhanced neotongue
mobility with the possibility of reinnervation (=Fig. 2). A
tracheostomy should be considered in this group as one can
expect significant flap swelling immediately following the
surgery that may linger for several weeks. If the surgeon
decides not to perform a tracheostomy, careful airway obser-
vation is paramount. Often, a temporary nasogastric tube is
also helpful for these patients. If the patient requires post-
operative RT, concurrent placement of g-tube feed may be
helpful to transition through the radiation-related mucositis.

For patients undergoing base-of-tongue resections and sub-
total or total glossectomy (larger than half of the tongue), RAFF
and ALTFF are ideal (=Fig. 1). In this patient population, the
surgeon’s goal is to restore as much tongue volume as possible
and to initially overcorrect the volume of the defect. It is
imperative that the volume loss is overcorrected, as one can
expect flap muscle atrophy and radiation-related tissue atro-
phy. These patients should get concurrent tracheostomy with
consideration of g-tube placement, as they are likely to have
significant airway swelling postoperatively and have a pro-
longed recovery of swallow function. Regional flap reconstruc-
tion of the tongue using pectoralis flap is preferred when free
flaps are significantly contraindicated or after a free-flap failure.

Conclusion

Autologous free-flap reconstruction of the tongue allows for
good speech, swallowing, and quality-of-life outcomes in a
majority of patients. There are many flap options available to
surgeons, and no particular flap has consistently been demon-
strated to be superior to others. Careful selection of flap
reconstruction based on the tongue defect size, donor-site
flap bulk, and the presence of concurrent subunit defects is
critical for successful reconstruction. Overcorrection of tissue
volume defect is paramount for successful postoperative speech
and swallow functions. Furthermore, reinnervation of a flap has
demonstrated mixed results in the literature in terms of speech
and swallow outcomes. Postoperative RT negatively affects both
speech and swallowing ability. Motivated patients with good
family support who comply with regular follow-up perform
better and report better quality of life overall. In general, there is
aneed for standardization of measurements, both objective and
subjective, of speech, swallowing, and quality-of-life outcomes
in the patient population to allow for improved future studies.
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