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Cover figure. 58 year-old male with a cT3N2b primary tumour of the right mobile tongue
extending to the ipsilateral base of tongue, crossing the midline at preoperative magnetic reso-
nance (A); he underwent total glossectomy with laryngeal preservation and bilateral neck dis-
section. Surgical resection was extended to the right lateral wall of the oropharynx and man-
dible (right marginal mandibulectomy) (B). Reconstruction was performed by a myocutaneous
latissimus dorsi free flap (C); Percutaneous endoscopic gastrostomy (PEG) was positioned be-
fore surgery and tracheotomy during the procedure. The tracheotomy cannula was removed 11
days later while the PEG remained in situ after discharge. At the last follow-up, 26 months after
surgery and adjuvant chemoradiation, he was alive without disease and was eating a semilig-
uid diet per os integrated by the use of PEG (D). No aspiration pneumoniae was reported.

Summary

Objective. Subtotal (SG) and total glossectomies (TG) represent surgical options for advanced oral
and oropharyngeal squamous cell carcinomas (SCC). Associated laryngeal preservation maintains
phonation but increases the risks of aspiration pneumonia and, potentially, local recurrence in the
vallecular/supraglottic area. To mitigate these risks, SG/TG with total laryngectomy (TL) may be
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performed. This study evaluates functional and oncological outcomes of SG/TG with/without TL, focusing on the clinical impact of laryngeal preservation.
Methods. This monocentric retrospective study analysed patients treated by SG/TG with/without TL between January 2013 and July 2024 in a referral,
high-volume, academic institution. Oncological outcomes were assessed by overall (0S) and disease-free survival (DFS). Functional outcomes were evalu-
ated in terms of gastrostomy- and tracheotomy-dependency.

Results. Among 67 patients analysed, 56 (83.6%) underwent SG/TG without TL and 11 (16.4%) with TL. Gastrostomy-dependency at discharge was 83.6%,
with minimal differences between laryngeal preservation (83.9%) and TL (81.8%). Tracheotomy-dependency in case of laryngeal preservation was 16.7%
at 12 months. Five-year 0S was 23.1%. No significant differences in terms of OS or DFS were observed between SG/TG with or without TL.

Conclusions. Laryngeal preservation in SG/TG, when oncologically safe, does not worsen survival outcomes and offers better functional recovery. Gastros-
tomy dependency remains high across both groups, suggesting that laryngeal sacrifice does not confer significant nutritional advantages. State of the art

reconstructive techniques using microvascular flaps facilitate laryngeal preservation without compromising survival.

Keywords: Subtotal glossectomy; total glossectomy; laryngeal preservation; functional outcomes; oncological outcomes

Introduction

Subtotal (SG) and total glossectomies (TG) are first-line
treatment options for advanced tongue squamous cell car-
cinoma (SCC) crossing the midline, typically followed by
adjuvant (chemo)radiotherapy [C(RT)], while they should
remain as salvage strategies in case of failure of non-surgi-
cal therapeutic protocols in advanced oropharyngeal SCC,
particularly when bilaterally involving the base of tongue
(BOT) .

Historically, SG and TG with laryngeal preservation have
yielded poor functional outcomes, resulting in significant
gastrostomy- and tracheotomy-dependency °. Laryngeal
preservation, when oncologically feasible, allows phona-
tion, but increases the risk of aspiration pneumonia with
ensuing increased risk of death ®'°. To mitigate these risks,
total glosso-laryngectomy (TGL) has been proposed, al-
though its indication is debatable in view of the tremendous
impact on the patient’s residual quality of life.

In recent years, advances in reconstructive techniques have
led to better functional results *°, making SG/TG with
laryngeal preservation achievable. Nevertheless, TGL is
still performed in selected cases, especially for tumours
encroaching the hyoid bone, valleculae and supraglottic
region 512 The decision to proceed with SG/TG and
total laryngectomy (TL) must carefully consider multiple
factors, including patient’s age and comorbidities, tumour
extension, and the realistic chance to perform surgery with
a curative intent. Even though surgery combined with adju-
vant (C)RT has demonstrated therapeutic effectiveness for
advanced oral tongue SCC or in salvage scenarios for BOT
cancer, the functional impact and quality of life after these
procedures must be carefully evaluated. Furthermore, onco-
logical outcomes remain poor in spite of considerable mor-
bidity and potential mortality. The 5-year overall survival
(OS) rates reported after SG/TG with TL are approximately
20-35% !>, being even worse in a salvage setting '3. The
lack of long-term survival data limits the understanding of

functional outcomes after SG/TG with or without TL. Con-
sequently, in advanced oral and oropharyngeal SCC, the de-
cision to preserve the larynx remains controversial.

The aim of our study was to assess functional and oncologi-
cal outcomes of SG/TG with or without TL, with a particu-
lar focus on determining the clinical impact of laryngeal
sacrifice.

Materials and methods

A retrospective single-centre study was conducted at the
Department of Otorhinolaryngology — Head and Neck Sur-
gery of Spedali Civili of Brescia, University of Brescia,
School of Medicine, Italy, from January 2013 to July 2024.
Inclusion criteria were: a) diagnosis of oral and/or oropha-
ryngeal SCC (primary or recurrent); b) surgical treatment
including SG/TG with or without concurrent TL; ¢) treat-
ment with curative intent.

To define SG and TG we employed the classification pro-
posed by Ansarin et al. '°. SGs were categorised as type IVa
(anterior SG with preservation of both sides of the BOT)
and IVD (i.e. type IVa with extension to one side of the
BOT). TGs were classified as type V, involving resection of
the entire mobile tongue with the BOT transected at the lev-
el of the valleculae. TL was performed only for oncological
reasons, when the tumour extended to the hyoid bone, val-
leculae, or supraglottis, in order to obtain negative margins.
Patients without available follow-up were excluded. Da-
ta on patient characteristics, surgical and adjuvant treat-
ment(s), histological details, postoperative complications,
and functional and oncological outcomes were anonymous-
ly collected in a specific database. Postoperative compli-
cations were categorised according to the Clavien-Dindo
classification . Functional outcomes were assessed as the
presence of percutaneous endoscopic gastrostomy (PEG)
tube (or any form of artificial enteral feeding) and trache-
otomy at hospital discharge, and at 6, 12, and 36 months
postoperatively. The Functional Oral Intake Scale (FOIS)
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score?! was used to objectively evaluate swallowing out-
comes at discharge, and patients were divided in 2 catego-
ries: PEG-dependent (FOIS scores 1 to 3) and with suffi-
cient oral feeding without a PEG in place (FOIS scores 4 to
7). Oncological outcomes were evaluated in terms of time
and status of last follow-up, site, and time of recurrences.
The primary aims of this study were the analysis of onco-
logical outcomes and definition of major prognosticators.
Endpoints were 5-year OS and disease-free survival (DFS).
A secondary aim was to evaluate functional outcomes ac-
cording to the type of surgical resection performed (SG/TG
with/without TL). Endpoints were PEG- (or any form of
artificial enteral feeding) and tracheotomy-dependency. For
the latter outcome, patients who underwent concurrent TL
were excluded from the analysis.

Statistical analysis

We report values as means with range for descriptive pur-
poses. Categorical variables were compared between differ-
ent groups using Chi-squared test and Fisher’s exact test. A
survival analysis expressed in months was conducted using
Kaplan-Meier curves to evaluate oncological outcomes and
possible differences between SG/TG with vs. without TL
across two main endpoints: OS and DFS. To assess statis-
tical significance, a log-rank test was performed for each
endpoint. A p < 0.05 was considered statistically significant.

Results

Patient characteristics

The study population included 67 patients, 42 (62.7%) of
whom were males. Mean age at surgery was 63.8 years
(range, 40-89). Most of our patients had a primary tumour
(67.2%), while the remaining 32.8% had a persistence or
recurrence of previously treated lesions. Among the latter,
the majority had a history of concomitant CRT. The pri-
mary tumour originated in the oral cavity in 82% (n = 55)
and oropharynx in 18% (n = 12) of cases. Clinical or ra-
diological involvement of BOT was reported in 34 patients
(50.7%). All details are summarised in Table 1.

Treatment characteristics and histopathological ex-
aminations

The indications to perform TGL rather than SG/TG with
laryngeal preservation was related to tumour extension. Ac-
cording to the Ansarin et al. classification °, in 23.9% of
patients the BOT was bilaterally preserved (type IVa SG),
in 32.9% only on one side (type IVb SG), and in 26.8% the
BOT was bilaterally removed (type V TG). Laryngeal pres-
ervation was achieved in 56 (83.6%) patients, while the re-
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maining 16.4% underwent TGL. Other surgical extensions
included the tonsil or lateral wall of the oropharynx in 34
(50.7%) cases, buccal mucosa in 9 (13.4%), and alveolar
crest mucosa in 14 (20.9%). Segmental and marginal man-
dibulectomy were performed in 8.9% (n = 6) and 23.9%
(n = 16) of patients, respectively (Cover figure).

Neck dissection was performed in almost all patients (97%).
Negative surgical margins (R0O) were achieved in 82.1% of
patients, while the remainder (n = 12), represented exclu-
sively by SG/TG without TL, had microscopical positive
margins (R1). In only 2 cases was R1 at the level of vallecu-
lae. All defects were reconstructed with a flap: most com-
monly with a free flap (92.5%), in particular the anterolat-
eral tight (ALTFF) and latissimus dorsi free flaps (LDFF),
while a pectoralis major myocutaneous flap was chosen in
only 7.5% of cases.

On the basis of the final histological report and multidisci-
plinary team evaluation, adjuvant treatments were adminis-
tered to 68.6% (n = 46) of patients, half receiving only RT
and the others concurrent CRT. All details are reported in
Table II.

Postoperative complications

Mean hospitalisation time was 38.4 days (range, 10-203):
28.6 for TGL and 40.3 in case of laryngeal preservation.
Postoperative complications were reported in 29 patients
(43.3%) and among these 26.9% (n = 18) were surgical is-
sues. These included 7 free flap failures (10.4%) requiring
reconstruction with a second free flap, 5 oral dehiscences
(7.5%), 4 oro-cervical fistulas (6%), one postoperative
haemorrhage (1.5%), and one free flap vascular congestion
(1.5%) salvaged by revision of venous anastomosis.
Medical complications mostly consisted of infections, such
as pneumonia, and anaemia requiring transfusions. Ac-
cording to the Clavien-Dindo scores %°, 46.9% of patients
(n =15, 13 SG/TG without TL and 2 TGL) with postop-
erative complications were classified as IIIb and required a
second surgical treatment. None had life-threatening com-
plications requiring intensive care or died during postop-
erative hospitalisation. Further details are summarised in
Table III.

Oncological outcomes

Mean follow-up was 18.1 months (range, 1-91): 14.9% of
patients (18.2% and 14.3% of SG/TG with and without TL,
respectively) died within the first 3 months after surgery.
Three patients were lost to follow-up before 1 year. At the
last follow-up, 34.4% were alive: 31.4% without evidence
of disease (NED), and 3% with disease (AWD). Patients
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Table I. Characteristics of patients and tumours.

Total SG/TG without TL SG/TG with TL

Patients 67 56 (83.6%) 11 (16.4%)
Male 42 (62.7%) 32 (57.1%) 10 (90.9%)
Female 25 (37.3%) 24 (42.9%) 1(9.1%)
Mean age 63.8y 64.1y 62.2y
Primary tumour 45 (67.2%) 40 (71.4%) 5 (45.5%)
Recurrence 22 (32.8%) 16 (28.6%) 6 (54.5%)
Previous treatment:

S 3 (4.5%) 3 (53.6%) -

S+RT/CRT 5 (7.4%) 3 (5.4%) 2 (18.2%)

RT 4 (6%) 2 (3.6%) 2 (18.2%)

CRT 7 (10.4%) 7 (12.5%)

NEOADJ CHT + S+ RT/CRT 2 (3%) 1(1.8%) 1(9.1%)

NEOADJ CHT +CRT 1(1.5%) 1(9.1%)
Primary site:

Oral cavity 55 (82%) 51 (91.1%) 4 (36.4%)

Oropharynx 12 (18%) 5(8.9%) 7 (63.6%)
BOT involvement:

Yes 34 (50.7%) 23 (41.1%) 11 (100%)

No 33 (49.3%) 33 (58.9%)
CcTNM:

T3 42 (62.7%) 42 (75%) -

T4a 23 (34.3%) 12 (21.4%) 11 (100%)

T4b 2 (3%) 2 (3.6%)

N1 12 (18%) 11 (19.6%) 1(9.1%)

N2a 2 (3%) 1(1.8%) 1(9.1%)

N2b 16 (23.9%) 15 (26.8%) 1(9.1%)

N2c¢ 8 (11.9%) 6 (10.7%) 2 (18.2%)

N3a 1(1.5%) - 1(9.1%)

N3b 8 (11.9%) 6 (10.7%) 2 (18.2%)

N: number; SG/TG: subtotal and total glossectomy (type IVa, IVb, and V according to the Ansarin classification'); TL.: total laryngectomy; S: surgery; RT: radiotherapy; CRT: chemora-

diotherapy; NEOADJ CHT: neoadjuvant chemotherapy; BOT: base of the tongue; cTNM: clinical classification according to the TNM 8" Edition.

without evidence of disease represented respectively 45.4%
and 28.6% of SG/TG with and without TL. All patients
AWD were SG/TG without TL. The remaining 61.2% of
patients (n =41) died: 70.7% (n = 29) due to disease (DOD)
and 29.3% (n = 12) for other causes (DOC).

Three- and 5-year OS was 38.8% and 23.1%, respective-
ly, with a median survival of 14 months. SG/TG with TL
showed an OS of 30.3% both at 3 and 5 years, with a median
survival of 12 months. In the SG/TG without TL group, OS
was 40.8% at 3 years and 22.3% at 5 years, with a median
of 19 months. No statistically significant differences were

found in OS between the 2 groups (p = 0.66) (Figs. 1A,B).
During follow-up, 34 (50.7%) patients had a recurrence.
Among these, 26 (38.8%) developed a loco-regional recur-
rence (4 TGL and 22 SG/TG without TL) after a mean of
11.8 months (range, 1-60). Distant metastases occurred in
16 (23.9%) cases (one TGL and 15 SG/TG without TL) af-
ter a mean time of 11.2 months (range, 1-47). All details
are reported in Table IV. The median DFS of our popu-
lation was 17 months. At 3 and 5 years, DFS was 42.2%
and 27%, respectively: SG/TG without TL demonstrated a
longer DFS, with a median of 20 months. Conversely, in the
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Table Il. Treatment modalities and histological data.
Total(n/%) SG/TG without TL SG/TG with TL

(N/%) (N/%) (N/%)

Type of surgery (Ansarin’s classification):
IVa 16 (23.9%) 16 (28.6%) -
IVb 22 (32.9%) 22 (39.3%) -
V 18 (26.8%) 18 (32.1%) -
TGL 11 (16.4%) 11 (100%)
Surgical extension:
Tonsil/lateral wall of the oropharynx 34 (50.7%) 28 (50%) 6 (54.5%)
Buccal mucosa 9 (13.4%) 9(16.1%) -
Alveolar crest 14 (20.9%) 11 (19.6%) 3(27.3%)
Segmental mandibulectomy 6 (8.9%) 6 (10.7%) -
Marginal mandibulectomy 16 (23.9%) 12 (21.4%) 4 (36.4%)
Reconstruction:
Free flap 62 (92.5%) 52 (92.9%) 10 (90.9%)
Pedicled flap 5 (7.5%) 4 (7.1%) 1(9.1%)
Type of flap:
ALTFF 34 (50.7%) 30 (53.5%) 4 (36.4%)
RFFF 2 (3%) 2 (3.6%) -
LDFF 21 (31.3%) 15 (26.7%) 6 (54.5%)
LDFF+ STFF 2 (3%) 2 (3.6%) -
ALTFF+ FFF 1(1.5%) 1 (1.8%) -
LDFF + FFF 1(1.5%) 1(1.8%) -
RAM 2 (3%) 2 (3.6%) -
PM 4 (6%) 3(5.4%) 1(9.1%)
Neck dissection:
Homolateral 5(7.7%) 5(8.8%) 2(18.2%)
Bilateral 60 (92.3%) 52 (91.2%) 8 (72.7%)
Histological examination
pTNM:
T3 41 (61.2%) 41 (73.2%) -
T4a 26 (38.8%) 15 (26.8%) 11 (100%)
N1 4 (6%) 3(5.4%) 1(9.1%)
N2b 3(3%) 3 (5.4%) -
N2c 1(1.5%) 1(1.8%) -
N3b 37 (55.2%) 31 (55.4%) 6 (54.5%)
Grade:
G1 5(7.7%) 4(7.1%) 1(9.1%)
G1-G2 1(1.5%) 1(1.8%) -
G2 26 (38.8%) 22 (39.3%) 4 (36.4%)
G2-G3 8 (11.9%) 6 (10.7%) 2 (18.1%)
G3 27 (40.3%) 23 (41.1%) 4 (36.4%)
Lv1 47 (70.2%) 39 (69.6%) 8 (72.7%)
Pn1 62 (92.5%) 51 (91.1%) 11 (100%)
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Table Il. continues.

Total(n/%) SG/TG without TL SG/TG with TL

R:

RO 43 (64.2%) 34 (60.7%) 9 (81.8%)

R close 12 (17.9%) 10 (17.9%) 2 (18.2%)

R1 12 (17.9%) 12 (21.4%) -
Invasion of:

BOT 33 (49.3%) 22 (39.3%) 11 (100%)

Tip of the tongue 40 (59.7%) 38 (67.9%) 2 (18.2%)

Tonsil/lateral wall of oropharynx 16 (23.9%) 12 (21.4%) 4 (36.4%)

Buccal mucosa 4 (6%) 4 (7.1%) -

Mandible 9 (13.4%) 8 (14.2%) 1(9.1%)

Alveolar crest 2 (3%) 2 (3.6%) -

Adjuvant therapy:

RT 23 (34.3%) 18 (46.2%) 5 (45.5%)

CRT 23 (34.3%) 21 (53.8%) 2 (18.2%)

N: number; SG/TG: subtotal and total glossectomy (type IVa, Vb, and V according to the Ansarin classification'); TL: total laryngectomy; ALTFF: anterolateral tight free flap, RFFF:
radial forearm free flap, LDFF: latissimus dorsi free flap; STFF: scapular tip free flap; FFF: fibula free flap, RAM: rectus abdominis myocutaneous flap; PM: pectoralis major fiap;
PTNM: pathological classification according to the TNM 8" Edition; G1: low grade; G2: intermediate grade; G3: high grade; Lvi: lympho-vascular invasion; Pni: perineural invasion;

R: margins status; BOT: base of the tongue; RT: radiotherapy; CRT: chemoradiotherapy.

TGL group, the median DFS was notably lower (8 months)
(Figs. 1C,D). According to the log-rank test, no statistically
significant difference was highlighted in terms of DFS be-
tween the 2 groups (p = 0.66).

Tracheotomy-dependency

Excluding patients submitted to TGL, 17 (30.4%) patients
managed by SG/TG without TL maintained the tracheoto-
my at discharge. Treatment of persistence/recurrence had a
significant impact on tracheotomy-dependency at discharge
(p = 0.04), but not during follow-up. Correlation between
postoperative surgical complications and tracheotomy-de-
pendency at discharge was close to statistical significance
(p = 0.06). At 6 and 12 months, tracheotomy-dependency
was reported in 25.6% (11 of 43 patients alive) and 16.7%
(4 of 24 patients alive), respectively. Patients treated by
segmental mandibulectomy had a significant higher trache-
otomy-dependency rate at 12 months (p = 0.01), a trend
that was not observed in cases of marginal mandibulectomy
or other surgical extensions. Conversely, tracheotomy-de-
pendency at discharge and during follow-up was not signifi-
cantly associated with patient age or postoperative adjuvant
treatment(s) (p > 0.05). None required a TL due to chronic
aspiration. At 3 years, none of the 11 patients who were
alive had a tracheotomy. In the group of patients who re-

moved the cannula, mean decannulation time was 32.5 days
(range, 7-198). Additional details are reported in Table III.

Enteral feeding

Swallowing outcomes were evaluated in all cases (SG/TG with
or without TL). PEG was placed before surgery in 11 cases
(16.4%), but did not significantly impact on PEG-dependency
at discharge or during follow-up (p > 0.05). At discharge, a
PEG was in place in 83.6% (n = 56) of patients, 81.8% and
83.9% of SG/TG with and without TL, respectively. Postoper-
ative oral feeding was achievable only in 11 (16.4%) patients:
3 had a single consistency oral diet (FOIS score 4) and 8 had
a multiple consistency oral diet requiring special preparation
(FOIS score 5). None had an exclusive oral diet without or
with few limited restrictions (FOIS score 6-7) (p =0.15). At 6
months, PEG-dependency was reported in 85.1% of patients
(40 of 47 alive), and 75% and 86% of SG/TG with and without
TL were alive, respectively. At 12 months, patients with PEG
represented 65.5% (19 of 29 patients alive): 75% SG/TG with
TL and 64% without TL. At 3 years, 3 of 11 (27.3%) patients
who were alive had a PEG. The occurrence of surgical com-
plications was significantly associated with PEG-dependency
during follow-up (p = 0.02).

On the other hand, older age, persistent/recurrent tumour,
and adjuvant treatment(s) were not risk factors for enteral
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Table lll. Postoperative complications and functional outcomes.

Total

SG/TG without TL

SG/TG with TL

Postoperative complications 29 patients 27 patients 2 patients
(43.3%) (48.2%) (18.2%)
Surgical complications: 18 (26.9%) 16 (28.6%) 2 (18.2%)
Flap failure 7 (10.4%) 5 (8.9%) 2 (18.2%)
Flap vascular congestion 1(1.5%) 1(1.8%) -
Oro-cervical fistula 4 (6%) 4(7.1%)
Oral dehiscence 5 (7.5%) 5 (8.9%)
Haemorrhage 1(1.5%) 1(1.8%)
Medical complications: 14 (20.9%) 14 (25%)
Anaemia 6 (8.9%) 6 (10.7%)
Pneumonia 5(7.5) 5 (8.9%)
Clostridium colitis 1(1.5%) 1(1.8%)
Cardiac failure 1(1.5%) 1(1.8%)
Fall-related ulnar fracture 1(1.5%) 1(1.8%)
Clavien-Dindo score™:
| 4 (6%) 4(7.1%)
Il 10 (14.9%) 10 (17.8%)
llla - - -
b 15 (22.4%) 13 (23.2%) 2 (18.2%)
v - - -
V -
Tracheotomy:
Definitive (TGL) 11 (16.4%) - 11 (16.4%)
At discharge 17 (30.3%) 17 (30.3%) -
At 6 months 11/43 alive (25.6%) 11/43 alive (25.6%)
At 12 months 4/24 alive (16.7%) 4/24 alive (16.7%)
At 36 months 0 /11 alive (0%) 0 /11 alive (0%)
PEG/enteral feeding:
At discharge 56 (83.6%) 47 (83.9%) 9(81.8%)
At 6 months 40/47 alive (85.1%) 37/43 alive (86%) 3/4 alive (75%)
At 12 months 19/29 alive (65.6%) 16/25 alive (64%) 3/4 alive (75%)
At 36 months 3 /12 alive (25%) 3/11 (27.3%) 0/1 alive (0%)
FOIS SCORE at discharge**:
1 47 (70.1%) 41 (73.2%) 6 (54.5%)
2 6 (9%) 3 (5.4%) 3(27.3%)
3 3 (4.5%) 3 (5.4%) -
4 3 (4.5%) 2 (3.6%) 1(9.1%)
5 8 (11.9%) 7 (12.5%) 1(9.1%)
6 - - -
7 -

N: number; SG/TG: subtotal and total glossectomy (type Va, IVb, and V according to the Ansarin classification’®); TL.: total laryngectomy; PEG: percutaneous endoscopic gastrostomy
gastrostomy tube, TGL. total glossolaryngectomy; *Clavien-Dindo score 5 categories?’: Grade | - Any deviation from the normal postoperative course without the need for pharmaco-
logical treatment or interventions, Grade Il - Requiring pharmacological treatment with drugs; Grade llla - Requiring intervention not under general anesthesia; Grade lllb - Requiring
intervention under general anaesthesia; Grade IVa - Life-threatening complication requiring ICU management with single organ dysfunction; Grade IVb - Life-threatening compli-
cation requiring ICU management with multiorgan dysfunction; Grade V - Death; **FOIS score at discharge reported 7 categories®’: 1) PEG-tube dependent; 2) PEG with minimal/
inconsistent oral intake, 3) PEG with consistent oral intake, 4) Total oral intake of a single consistency; 5) Total oral intake of multiple consistencies requiring special preparation; 6)
Total oral intake with limited restrictions; 7) Total oral intake with no restrictions.
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Table IV. Oncological outcomes.

Total

SG/TG without TL

SG/TG with TL

(N/%)

(N/%)

(N/%)

Mean follow-up 18.1 months 19.7 months 15.2 months
Dead in the first 3 months after surgery 10 (14.9%) 8 (14.3%) (18.2%)
Status at the last follow-up:
NED 21 (31.4%) 16 (28.6%) 5 (45.4%)
AWD 2 (3%) 2 (3%) -
DOD 29 (43.3%) 26 (46.4%) 3(27.3%)
DOC 12 (17.9%) 9(16.1%) 3(27.3%)
LOST 3(4.5%) 3 (5.4%) -
Recurrence during follow-up 34 (50.7%) 29 (51.8%) 5 (45.5%)
Local recurrence 19 (28.4%) 17 (30.4%) 2 (18.2%)
Regional recurrence 13 (19.4%) 11 (19.6%) 2 (18.2%)
Distant recurrence 16 (23.9%) 15 (26.8%) 1(9.1%)

N: number; SG/TG: subtotal and total glossectomy (type IVa, IVb, and V according to the Ansarin classification'); TGL.: total glossolaryngectomy; NED: alive without evidence of dis-
ease; AWD: alive with disease; DOD: dead of disease; DOC: dead of other cause; LOST: lost to follow-up.

feeding dependency (p > 0.05). Of note, TL was not associ-
ated with a higher rate of PEG removal (p > 0.05). In the
SG/TG without TL group, no patient required TL due to
massive aspiration during follow-up. Additional details are
reported in Table II1.

Discussion

The analysis of our cohort demonstrated that SG/TG with
or without TL were associated with poor survival outcomes,
in line with the advanced stages and biologic aggressive-
ness of these diseases. Moreover, TL does not seem to be
associated with higher rates of negative margins or better
survival estimates. In terms of functional outcomes, PEG-
dependency was remarkable and independent of TL. On the
other hand, the decannulation rate in patients without TL
was considerable in the long term. Therefore, based on our
data, TL should be conceived as an extension of SG/TG to
achieve complete tumour resection within RO margins, and
never proposed with the idea of improving functional swal-
lowing outcomes.

Oncological outcomes

Survival rates for advanced oral/oropharyngeal SCC, de-
spite appropriate and aggressive treatment, remain relative-
ly poor. The literature reports a survival rate of 40-50% and
20-35% at one and 5 years, respectively, after SG/TG with
or without TL 12131517 QS and DFS in our cohort were,
respectively, 38.8% and 42.2% at 3 years, and 23.1% and

27% at 5 years, with a median survival of 14 months and a
median DFS of 17 months. Kaplan-Meier curves revealed
that survival trajectories after SG/TG with/without TL were
largely overlapping across all endpoints (OS, DFES), with
no significant differences (Fig. 1). Our results suggest that
laryngeal preservation did not have any detrimental effect
on survival, in line with previously reported results in sal-
vage settings '8, Nevertheless, a significant selection bias
was present in our cohort, as TGL was performed solely for
oncologic indications, therefore resulting in the inclusion of
patients with more advanced tumours.

Our series showed a perioperative mortality rate of zero,
likely due to the careful selection of young and otherwise
reasonably healthy patients. Conversely, recommending
such a complex procedure for elderly patients or those with
significant comorbidities is ethically and clinically ques-
tionable. A comprehensive, multidisciplinary assessment of
the surgical indications should carefully weigh the potential
oncological benefits against the inherent risks of treatment.

Functional outcomes

SG/TG with or without TL result in significant functional
impairments and are typically reserved to advanced prima-
ry tongue cancers crossing the midline or as part of salvage
treatment for oropharyngeal cancer extensively involving
the BOT. In head and neck cancer, the balance between cu-
rative outcomes and patient quality of life still remains a
major challenge '#?2. The mean age of our population was
63.8 years, supporting the idea that surgery should be con-
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Figure 1. Kaplan-Meier curves representing overall (0S) and disease free survival (DFS). A) 0S of the entire population; B) Comparison between 0S
of subtotal and total glossectomy (SG/TG) with/without total laryngectomy (TL) subgroups; C) DFS of the entire population; D) Comparison between

DFS of SG/TG with/without TL.

sidered only for relatively young subjects, who are highly
motivated and with strong family support.

Mean hospitalisation time was undoubtedly long for both TGL
and SG/TG without TL, but even longer in the latter group,
thus highlighting the more complex and prolonged process of
swallowing rehabilitation in patients with laryngeal preserva-
tion. The shape and size of the new BOT play a vital role in the
pharyngeal phase of swallowing and impact the risk of aspira-
tion in case of laryngeal preservation %, For nearly all pa-
tients a free flap reconstruction was chosen, with ALTFF and
LDFF being the most common options due to their bulkiness
and relatively stable volume in the long term.

Functional outcomes were assessed based on PEG- and tra-
cheotomy-dependency at discharge and during follow-up.
Preoperative PEG, older age, persistent/recurrent tumour,
and adjuvant treatment(s) were not negative prognosticators
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for PEG-dependency. Conversely, the occurrence of surgi-
cal complications was significantly linked to PEG-depend-
ency during follow-up, likely due to delayed swallowing
rehabilitation, which reduced the chances of recovery. The
literature indicates a wide variability of PEG-dependency
rates after SG/TG with or without TL ranging from 0% to
77% *°. In our study, at discharge, 83.6% of patients re-
quired PEG, with similar rates observed between those who
underwent laryngeal preservation and those who did not.
Likewise, after 12 months, PEG-dependency was observed
in 65.5% of patients, accounting for 64% of SG/TG without
TL alive and 75% of SG/TG with TL. Our results were con-
sistent with studies reporting PEG-dependency rates of 71-
77% at one year for SG/TG without TL >**2° and 53-67%
for TGL 183 The similar PEG-dependency with and with-
out TL is interesting and supports the concept that TL does



not enhance nutritional outcomes, aligning with previously
reported results in salvage settings '133!, A possible inter-
pretation of this finding is that, even in case of TL, patients
struggle to introduce adequate nourishment via an exclusive
oral feeding due to the time-consuming and unrewarding
action of swallowing, with enteral feeding remaining essen-
tial to complement an adequate caloric intake.

Excluding cases of TGL, we analysed tracheotomy-depen-
dency at discharge and during follow-up. Tracheotomy was
always performed during surgery and maintained for a vari-
able period, depending on the patient’s ability to manage
secretions. The mean decannulation time was 32.5 days. In
our population, tracheotomy-dependency decreased from
30.4% at discharge to 16.7% at 12 months, in line with 15-
16% of tracheostomy rate at one year reported in the liter-
ature 22832 Of note, all patients who were alive at 3 years
were successfully decannulated.

Patients treated for a persistence/recurrence were signifi-
cantly more prone to have tracheotomy-dependency at dis-
charge, but not during follow-up. This could be attributed
to previous history of (C)RT in nearly all patients with per-
sistence/recurrence, which adversely affects swallowing
rehabilitation and restoration of airway patency *. In the
literature, a negative impact on swallowing has also been
described in elderly patients 33, Conversely, we found
that patient age did not influence tracheotomy- and PEG-
dependency, probably due to the relatively low mean age of
our population.

Moreover, we found that segmental mandibulectomy had
a significant negative impact on the tracheotomy rate at 12
months, whereas marginal mandibulectomy and other sur-
gical extensions did not. Mandibular involvement is known
to be a poor prognostic indicator, but its functional impact
is less well defined . Many series have excluded these pa-
tients 262737 and Kimata et al. * in a group of 30 patients
found no significant differences. In our cohort, a recon-
structive plate with exclusive soft tissue flap reconstruction
was used for almost all patients undergoing segmental man-
dibulectomy, which probably contributed to exacerbating
difficulties in swallowing due to suboptimal chewing, oral
management of the bolus, and even more incomplete eleva-
tion of the hyoid bone. The impaired movement leads to in-
complete closure of the epiglottic vestibule, increasing the
risk of penetration and aspiration during swallowing, thus
increasing tracheotomy-dependency during follow-up *.
Overall, our findings strongly discourage the indication to
a TGL for purely functional reasons, since we did not find
any advantage in swallowing rehabilitation. Interestingly,
none of the patients with a preserved larynx required TL

Subtotal and total glossectomies with or without total laryngectomy

during follow-up due to massive inhalation and recurrent
aspiration pneumonia.

Limitations of our study include its retrospective and
single-centre design, as well as assessment of function-
al outcomes being limited to simple objective measures
(PEG- and tracheotomy-dependency), without considering
patients’ subjective quality of life as in a previous work of
our group related to compartmental hemitongue surgery .
Moreover, a larger study population would be necessary to
obtain more comprehensive data, especially for longer fol-
low-up periods.

Conclusions

Survival and local control rates, despite appropriate treat-
ment, remain low in both SG/TG with and without TL.
However, SG/TG without TL, whenever oncologically fea-
sible, is a safe procedure for a selected group of patients
with advanced oral and oropharyngeal SCC. The belief that
laryngeal sacrifice may reduce the need of PEG-dependency
remains unproven. Laryngeal preservation in SG/TG does
not worsen oncological outcomes and offers better func-
tional recovery in terms of tracheotomy-dependency. PEG-
dependency rates remained high across both groups, sug-
gesting that laryngeal sacrifice does not confer nutritional
advantages. The rate of complications is high and postop-
erative hospitalisation is lengthy; selection of patients with
adequate performance status and family support is essential
to avoid treatment-related mortality. Advanced reconstruc-
tive techniques, especially applying microvascular recon-
structions, play a pivotal role for functional recovery, par-
ticularly in terms of management of secretions, leading to
a high rate of laryngeal preservation. Future prospective,
randomised clinical trials are needed to evaluate the balance
between oncological efficacy and functional outcomes,
aiming to better identify factors that can negatively impact
functional recovery. Inclusion of patient-reported outcomes
and quality of life measures will be essential to guide clini-
cal decisions.
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