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Abstract

Background/Objectives: Head and neck squamous cell carcinoma (HNSCC) poses a signif-
icant health challenge, especially among elderly patients, who are often underrepresented
in clinical trials. Transoral robotic surgery (TORS) has emerged as a promising alternative
to non-surgical strategies such as chemoradiotherapy (CRT), but its effectiveness in older
adults is not well-studied. Methods: A structured narrative review of studies on TORS for
elderly HNSCC patients was conducted using the PubMed/MEDLINE database. Studies
were selected according to predefined eligibility criteria based on the PICOS framework.
PRISMA reporting principles were applied to document study identification and selection.
Results: The available evidence suggests that, in carefully selected elderly patients, TORS
is associated with disease-specific (DSS) and disease-free survival (DFS) outcomes com-
parable to those reported in younger cohorts, while overall survival (OS) appears more
strongly influenced by comorbidities than chronological age. TORS may facilitate treatment
de-escalation in selected cases, potentially reducing exposure to adjuvant therapies and
limiting treatment-related toxicity. Functional outcomes, particularly swallowing function
and long-term gastrostomy dependence, may be favorable in selected elderly patients;
however, comparative data with non-surgical approaches remain limited, heterogeneous,
and are partly derived from mixed-age cohorts. Conclusions: TORS represents a viable
treatment option for selected elderly HNSCC patients, providing encouraging oncologic
outcomes and potential functional advantages. Nevertheless, the current evidence base
is predominantly retrospective and heterogeneous. Careful patient selection is essential,
and further prospective elderly-specific studies are needed to better define functional and
oncologic benefits.
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1. Introduction
Head and neck squamous cell carcinoma (HNSCC) is the sixth most common can-

cer globally, accounting for 5.3% of all cancer cases [1]. Approximately 30% of HNSCC
diagnoses occur in patients over the age of 70 [2]. With the increasing life expectancy and
ongoing population growth, the cancer burden in the elderly is on the rise. Additionally,
one of the fastest-growing segments of HNSCC cases is among patients with human papil-
lomavirus (HPV)-related HNSCC. Although HPV-positive patients are typically younger,
often in their fourth or fifth decade of life, and with fewer comorbidities, there is a growing
cohort of elderly individuals affected by HPV-mediated HNSCC [3–6]. In the United States,
one-third of HPV-positive HNSCC patients are older than 65 years [4].

Treatment strategies for HNSCC involve upfront surgery, which is often followed by
adjuvant radiotherapy (RT) or concurrent chemoradiotherapy (CRT), depending on the
tumor’s pathologic characteristics. Alternatively, some patients may be treated exclusively
with RT or CRT. However, there is currently a notable absence of adequate evidence-based
guidelines specifically addressing the treatment of older adults with HNSCC. Several
factors contribute to this gap. First, elderly patients are often underrepresented in clinical
trials, accounting for less than 5% of enrolled participants [7]. This underrepresentation
undermines the validity of findings for this population. Second, many elderly patients
face a higher burden of comorbidities, which can reduce their tolerance for multimodal
therapies, especially those including chemotherapy, due to an increased risk of side ef-
fects [7–9]. Age-related physiological changes, such as sarcopenia, decreased lung function,
cognitive decline, and weakened immune function, further elevate the risk of delayed
recovery, unexpected hospitalizations, and treatment interruptions in older patients [10,11].
Third, research has shown that older age is the most significant predictor of severe late
toxicities following CRT [12]. Moreover, several subgroup analyses from chemotherapy
trials indicate that there is no survival benefit for patients over 70 years old. This lack of
benefit is likely due to the toxic effects of cisplatin outweighing its potential advantages in
treating cancer [13,14]. Additionally, elderly patients often have a reduced ability to tolerate
postoperative complications and face a higher risk of significant, potentially irreversible
declines in their quality of life if they experience severe adverse events. These factors
highlight the importance of personalized treatment plans, which should be based on a
comprehensive geriatric assessment that aims to minimize toxicity while ensuring efficacy
for this vulnerable population [15].

Over the past decade, transoral robotic surgery (TORS) has emerged as an alternative
to definitive concurrent CRT, often in conjunction with adjuvant RT [16–19]. Since the Food
and Drug Administration (FDA) approved TORS for treating early-stage oropharyngeal
squamous cell carcinomas, it has transformed the surgical approach to oropharyngeal
cancer [19,20]. This transformation can be attributed to TORS’s ability to provide excel-
lent visualization of the anatomy without the need for more invasive procedures such as
mandibulotomy or pharyngotomy to access tumors. In recent years, TORS has also gained
traction as an alternative to transoral laser microsurgery for the treatment of selected laryn-
geal and hypopharyngeal tumors [21–24]. Numerous studies have reported outstanding
outcomes with TORS concerning both survival and functional status [18–24]. However, de-
spite these positive results, elderly patients are often less likely to receive surgical treatment
than their younger counterparts, likely due to concerns about their perceived frailty [4].
There is limited data on the functional and oncologic outcomes of TORS, specifically in the
elderly population. Thus, this study aims to review the indications, contraindications, and
therapeutic outcomes of TORS in elderly patients affected by HNSCC.
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2. Materials and Methods
2.1. Study Design and Literature Research Strategy

This study was conducted as a structured narrative review aimed at providing a
comprehensive, clinically oriented synthesis of the available evidence on TORS in elderly
patients with head and neck cancer.

To enhance transparency in study identification, a systematic literature search strategy
was implemented. Selected reporting principles from the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) statement were followed where applicable,
particularly regarding search strategy description and study selection. However, given the
narrative design of the review, PRISMA items relating to quantitative synthesis, protocol
registration, and formal risk-of-bias scoring were not applied.

A comprehensive literature search was performed in the PubMed/MEDLINE database.
The full search strategy was: (‘Robotic Surgical Procedures’[MeSH Terms] OR ‘robotic
surgery’[All Fields] OR ‘transoral robotic surgery’[All Fields] OR ‘TORS’[All Fields] OR
‘robotics’[All Fields]) AND (‘aged’[MeSH Terms] OR ‘elderly patient’[All Fields] OR ‘older
adult’[All Fields] OR ‘geriatric patient’[All Fields] OR ‘aging patient’[All Fields] OR
‘over 70’[All Fields]). Given the narrative design of this review, additional bibliographic
databases were not systematically searched. PubMed/MEDLINE was selected as the pri-
mary source due to its comprehensive coverage of biomedical and head and neck oncologic
literature. In addition, an extensive manual search of the references from all relevant
studies was performed. The last search was conducted on 31 March 2025. Ethics commit-
tee approval was not required for this review, as it was based exclusively on previously
published literature.

2.2. Eligibility Criteria

Study eligibility was defined using the PICOS framework to ensure consistency in
study identification and selection: Patients (P), elderly patients (defined as age ≥ 65 years)
diagnosed with head and neck squamous cell carcinoma; Intervention (I), TORS, either as a
primary treatment or as part of a multimodal treatment strategy; Comparator (C), RT/CRT,
other surgical approaches (including transoral laser microsurgery), or no comparator;
Outcomes (O), oncologic outcomes (overall survival, disease-specific survival, disease-
free survival, local or regional control) and/or functional outcomes (swallowing function,
gastrostomy dependence, tracheostomy rates, quality-of-life measures); Study design
(S), clinical studies, including prospective and retrospective observational studies, and
clinical trials.

The ≥65-year threshold was selected in accordance with the World Health Organiza-
tion and commonly adopted oncogeriatric definitions of older adulthood. However, we
acknowledge that age cutoffs vary across the head and neck oncology literature, with many
surgical series defining elderly cohorts as ≥70 years or older. Accordingly, age definitions
were extracted and reported for each included study, and findings were interpreted in the
context of this heterogeneity.

Exclusion criteria were non-clinical studies (technical reports, cadaveric or animal
studies); case reports or small case series including fewer than five patients; conference
abstracts without full-text availability; studies not reporting age-specific data relevant to
elderly patients; and non-English language publications.

2.3. Study Selection

All retrieved records were screened by title and abstract for relevance. Full texts of
potentially eligible studies were then assessed for inclusion according to predefined criteria.
Any additional relevant studies identified through manual reference screening were also
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evaluated. Studies that met strict PICOS eligibility criteria were included in the primary
qualitative synthesis. Given the narrative scope of this review, selected additional studies
that did not meet all PICOS criteria were cited narratively to provide clinical context,
support interpretation of findings, and summarize broader evidence relevant to transoral
robotic surgery in elderly patients with head and neck cancer.

2.4. Quality Assessment

Given the heterogeneity of study designs and the predominance of retrospective ob-
servational studies, a formal quantitative risk-of-bias assessment using structured scoring
tools was not performed. This decision was made in light of the narrative and interpre-
tative design of the review and the absence of pooled outcome analyses. Instead, study
quality was appraised using a structured qualitative framework. The following domains
were systematically considered for each included study: study design, sample size and
population representativeness, definition of the elderly cohort, clarity and completeness
of oncologic and/or functional outcome reporting, duration and adequacy of follow-up,
and potential risks of selection, treatment allocation, and reporting bias. This qualitative
appraisal informed the interpretation of findings and the weighting of evidence in the
narrative synthesis. Key methodological characteristics and limitations of the included
studies are summarized in Table 1.

3. Results
Search Results and Studies Description

The literature search identified 12,578 records through PubMed, with an addi-
tional 41 records retrieved through citation searching. After removal of 648 duplicates,
11,930 titles were screened, leading to the exclusion of 11,720 records.

A total of 212 reports were sought for retrieval (210 from database searching and 2
from citation tracking), of which 3 were not retrieved. Consequently, 104 full-text articles
were assessed for eligibility. Following application of the predefined inclusion criteria,
98 reports were excluded.

Ultimately, 6 studies were included in the narrative synthesis [25–31]. Figure 1 illus-
trates the study identification process and reasons for exclusion, while Table 1 summarizes
the general characteristics of the included studies.

Figure 1. PRISMA flow diagram.
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Table 1. General characteristics of the included studies. Abbreviations: FU follow-up; OPSCC oropharyngeal squamous cell carcinoma; TOS transoral surgery; TORS
transoral robotic surgery; (C)RT (chemo)radiotherapy; DSS disease-specific survival; DFS disease-free survival; OS overall survival; FOIS functional oral intake scale;
OR odds ratio; HR hazard ratio.

Author (Year) Study Design Population Sample Size
(Males)

Mean Age (y)
(Range)

Median FU (m)
(Range) Key Findings Methodological

Considerations

Jackson et al.
(2019) [25]

Retrospective
case series

Patients ≥ 70 years
old with

HPV-positive
OPSCC

undergoing TOS

75 (67) 74 (70–87) 35.7 (1–167)

3-y DSS 94.3%, DFS 79.3%, OS
81.5%; survival comparable to
younger cohorts; OS impacted

by comorbidity-related
mortality; prognostic

stratification showed OS
declining from 100% to 54%
based on age, ACE-27 score,

and cT stage

Retrospective design;
single disease subtype

(HPV + OPSCC);
limited

generalizability to
non-HPV tumors;

comorbidity
confounding possible.

Parhar et al.
(2020) [26]

Retrospective
case series

Patients ≥ 70 years
old with

HPV-positive
OPSCC

undergoing TORS

77 (58) 73 (70–89) 39.6 (0.1–96.2)

3-y DSS 92.4%, OS 90.0%, DFS
84.3%; perioperative mortality

1.3% and postoperative
hemorrhage 2.6% (below

commonly reported TORS rates);
no significant association

between advanced comorbidity
and OS or DFS

Retrospective series;
perioperative
outcomes well

reported; limited
comparative analysis;
selection bias possible.

Costantino
et al.

(2025) [27]

Retrospective
cohort study

Patients ≥ 65 years
old with OPSCC
undergoing TOS

and
adjuvant (C)RT

998 (816) 70 (N/A) 55 (N/A)

Risk-stratified cohort (low 34.8%,
intermediate 26.1%, high 39.1%);

no survival benefit from
adjuvant therapy in low- or
intermediate-risk disease;

significant survival
improvement in high-risk
patients (HR 0.40); CRT

marginally superior to RT alone;
findings support risk-adapted
adjuvant treatment selection in

elderly OPSCC

Large cohort;
risk-stratified analysis;
retrospective registry

design; treatment
allocation

bias possible.
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Table 1. Cont.

Author (Year) Study Design Population Sample Size
(Males)

Mean Age (y)
(Range)

Median FU (m)
(Range) Key Findings Methodological

Considerations

Philips et al.
(2020) [28]

Retrospective
cohort study

Patients
aged ≥ 70 years
versus <70 years

with OPSCC
undergoing TORS

246 (203) 63.5 (N/A) N/A

Higher discharge enteric access
in elderly patients (p < 0.002); no
difference by 3 months in enteral

feeding requirement, diet, or
FOIS scores; tracheostomy and
unplanned readmission rates

comparable between age groups;
no significant OS or DFS

differences when stratified
by p16 status

Age-comparative
cohort; functional

outcomes included;
short-term

follow-up emphasis.

Costantino
et al.

(2024) [29]

Retrospective
cohort study

Patients
aged ≥ 70 years
versus <70 years

with OPSCC
undergoing TOS

10,430 (8744) 60.7 (N/A) N/A

Postoperative mortality
comparable at 30 and 90 days;

length of stay and 30-day
readmission rates comparable
between age groups; elderly
patients less likely to receive

indicated adjuvant RT (OR 0.69)
or CT (OR 0.63), often due to

refusal or comorbidity

Very large database
study; strong

statistical power;
limited granularity on
functional outcomes
and frailty metrics.

Costantino
et al.

(2025) [30]

Retrospective
cohort study

Patients
aged ≥ 70 years

with HPV-positive
OPSCC

undergoing TOS

2566 (2104) N/A 48.2 (N/A)

Higher 5-year OS with primary
TOS (81.6%) compared to

primary RT (70.7%);
propensity-matched analysis

confirmed survival advantage
for TOS (HR 0.64; p < 0.001)

Propensity-matched
analysis; retrospective

design; residual
confounding cannot

be excluded.
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4. Discussion
4.1. TORS for Oropharyngeal Squamous Cell Carcinoma (OPSCC) in Elderly Patients

Since the FDA approved TORS for treating early-stage oropharyngeal squamous cell
carcinomas (OPSCC), the surgical approach to oropharyngeal cancer, both HPV-related
and non-HPV-related, has been significantly transformed, with important prognostic and
therapeutic differences between these two disease entities [19,20]. However, there are only
a few studies focusing on outcomes in elderly patients with HPV-related OPSCC [31]. It is
important to note that the definition of “elderly” varies across these studies, most commonly
using thresholds of ≥70 years, although some include broader age ranges. As a result, direct
cross-study comparisons must be interpreted with caution, and oncologic outcomes should
be considered within the context of differing chronological and physiological age profiles.

Jackson et al. [25] conducted a study evaluating oncologic outcomes in a cohort of
75 patients aged 70 years or older with HPV-related OPSCC who underwent transoral
surgery, either TORS or transoral laser microsurgery (TOLM). Their findings indicated
that elderly patients had comparable three-year disease-specific survival (DSS, 94.3%) and
disease-free survival (DFS, 79.3%) to published data on younger cohorts [32,33]. However,
overall survival (OS, 81.5%) was slightly lower than the typical 83–90% reported for HPV-
associated OPSCC, primarily due to 21.3% of patients dying of unrelated causes [33–36].
Beyond chronological age alone, the study identified clinically meaningful prognostic
stratification within the elderly population. Patients were distributed across three age
groups (70–74, 75–79, and ≥80 years), and survival analyses demonstrated a clear gradient
in outcomes when age was considered alongside comorbidity burden and tumor stage.
On multivariable analysis, severe comorbidity as measured by the Adult Comorbidity
Evaluation-27 (ACE-27) index and advanced clinical T stage were independently associated
with worse DFS and OS. Through conjunctive consolidation modeling, three prognostic
subgroups were defined, showing a marked decline in three-year OS from 100% in the most
favorable category to 54% in the highest-risk group. These findings highlight the combined
impact of physiologic vulnerability and disease burden on survival in elderly surgical
candidates. However, the study did not clarify how many patients underwent TORS
versus TOLM, despite the differences between these techniques in terms of advantages and
limitations. Expanding on this research, Parhar et al. [26] analyzed a cohort of 77 patients
aged 70 or older with HPV-related OPSCC who underwent primary TORS, with or without
adjuvant RT. Their results showed three-year survival rates of 92.4% for DSS, 90.0% for OS,
and 84.3% for DFS. The treatment approach demonstrated a favorable safety profile, with a
perioperative mortality rate of 1.3% and a postoperative oropharyngeal hemorrhage rate of
2.6%, which compared well with reported hemorrhage rates after TORS (4.0–5.8%) [37,38].
Unlike Jackson et al. [25], they did not find a significant association between advanced
comorbidities and poorer OS or DFS. Collectively, these findings reinforce the favorable
oncologic profile of HPV-related OPSCC in elderly patients undergoing transoral surgery,
with survival outcomes comparable to those reported in younger HPV-positive cohorts.
In contrast, data specifically addressing HPV-negative elderly patients treated with TORS
remain limited and are frequently embedded within mixed HPV-status cohorts, precluding
robust subgroup efficacy analyses.

Head-to-head comparisons between primary TORS and primary RT for OPSCC are
generally lacking. The ORATOR trial did not show a significant difference between the
two approaches, but it was underpowered (34 patients per arm) [39]. NCDB analyses in
older patients suggested that primary transoral surgery may be associated with better
survival than primary RT, but the lack of data on recurrences and functional outcomes
limits interpretation. Given the sample size required, a prospective study of this magnitude
is unlikely to be feasible, especially in the elderly [30].
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Notably, their findings align with previous research examining survival outcomes in
older adults with HPV-associated OPSCC undergoing primary CRT. For instance, Hanasoge
et al. [40] reported on 21 patients aged 70 or older who underwent definitive CRT for HPV-
related OPSCC, finding a five-year OS rate of 76% with a median follow-up of 22.4 months.
Similarly, Zumsteg et al. [41] analyzed 74 elderly patients treated with definitive CRT,
where chemotherapy selection was influenced by medical comorbidities. Patients receiving
cisplatin-based chemoradiation had an OS rate of 87% at five years, while those treated
with carboplatin-doublet or cetuximab-based regimens had lower OS rates of 61% and 47%,
respectively. In this context, the upfront TORS treatment might have favorable oncologic
outcomes for patients over the age of 70. Additionally, it often eliminates the need for
adjuvant therapies, particularly chemotherapy. In fact, Parhar et al. [26] found that 39% of
patients were able to avoid all forms of adjuvant therapy, and 74% avoided chemotherapy
specifically. Similarly, Costantino et al. [27] analyzed elderly OPSCC patients from the
NCDB treated with transoral surgery, categorizing them by risk level. They observed
that adjuvant therapy did not improve survival for low- or intermediate-risk patients,
while high-risk patients experienced a benefit, though CRT was only slightly superior to
RT alone. These results suggest that adjuvant therapy should be reserved primarily for
high-risk elderly patients. However, the study’s conclusions are limited by the NCDB’s
lack of detailed treatment information (e.g., chemotherapy regimens, adherence), which
is especially relevant for elderly populations who often receive “adjusted” therapies. The
research did not distinguish between robotic and non-robotic surgeries, further limiting
interpretation. Additionally, by focusing on OS, the study may overlook quality of life and
functional outcomes, which are particularly important to older patients.

Several studies have examined the functional outcomes following TORS, but there
is limited evidence regarding the impact of age on swallowing function after the proce-
dure. Gross et al. [42] found a significant association between increasing age and poorer
swallowing outcomes. This was evaluated through speech therapy assessments, the need
for gastrostomy tubes, and the Functional Outcome Swallowing Scale (FOSS). Their study
focused on patients who underwent TORS for locally advanced oropharyngeal cancer, but
they did not define what they considered to be older age. In a more detailed analysis,
Dziegielewski et al. [43] identified a significant correlation between patients aged 55 and
older and the likelihood of needing a gastrostomy tube after TORS (p = 0.047). However,
they did not find a significant association between age and the ongoing need for a gastros-
tomy tube at 12 months post-surgery (p = 0.70). Additionally, a study by Philips et al. [28]
revealed that although elderly patients were more likely to be discharged on enteric feeds
after TORS, the functional outcomes at 3 months, 1 year, and 2 years, measured by enteric
feed dependence, nil per os (NPO) status, Functional Oral Intake Scale (FOIS), tracheostomy
tube rates, and unplanned readmissions, were comparable to those of non-elderly patients.
The necessity for post-operative enteric tube feeds in the elderly may be attributed to
poorer baseline function, inadequate swallowing coordination, and a reduced capacity for
swallowing therapy.

Notably, studies show that patients with oropharyngeal cancer who undergo definitive
nonsurgical treatment may require gastrostomy tube placement in up to 62% of cases [44,45].
Furthermore, the percentage of patients who depend on gastrostomy tubes one year after
exclusive chemoradiotherapy (CRT) ranges from 7% to 31% [44,45]. This high rate of
dependence can be attributed to the adverse effects of the treatment, such as mucositis and
dysphagia. Additionally, the placement of gastrostomy tubes can lead to atrophy of the
pharyngeal musculature and cause late esophageal complications, including toxicities and
stenosis, which may result in increased long-term reliance on feeding tubes [46]. However,
it is important to note that these comparisons are indirect, as elderly-specific prospective
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head-to-head functional outcome data between TORS and definitive nonsurgical treatment
remain scarce.

Overall, data on the safety of transoral surgery for OPSCC in older adults are limited.
In NCDB analyses, age was not an independent predictor of postoperative mortality, and
length of stay and 30-day readmission rates were comparable between older and younger
patients. Older patients, however, were less likely to receive adjuvant RT or CT, even
when indicated, likely because of treatment refusal or medical contraindications related to
comorbidities. Functional outcomes were not reported, and more granular information on
swallowing and quality of life is still lacking [29].

In conclusion, direct comparisons between primary TORS and definitive non-surgical
treatment in elderly patients remain limited. Available data suggest broadly comparable
oncologic outcomes in selected populations, though interpretation is constrained by retro-
spective designs and the paucity of functional outcome reporting. Potential advantages of
TORS include pathologic risk stratification, reduced long-term gastrostomy dependence,
and the opportunity to de-intensify adjuvant therapy. Conversely, surgery carries perioper-
ative risks and may necessitate multimodal treatment in advanced disease. Consequently,
treatment selection should be individualized, integrating tumor factors, comorbidity bur-
den, and patient functional status.

4.2. TORS for Laryngeal Squamous Cell Carcinoma (LSCC) in Elderly Patients

The use of TORS for supraglottic LSCC in elderly patients is well-supported due to
its numerous advantages, which lead to improved surgical, functional, and survival out-
comes [47,48]. TOLM has significantly decreased the need for open partial laryngectomies,
which is particularly important for elderly patients, as such procedures carry a higher
risk of pulmonary complications. While TOLM provides good oncological and functional
results, it does have limitations. These include restricted visibility through the laryngo-
scope, challenges in accessing tumors situated in specific areas, and a steep learning curve
for surgeons. In this context, TORS has emerged as a promising approach to overcome
these challenges [49]. TORS offers superior visualization of the surgical field compared to
TOLM, thanks to its three-dimensional imaging capabilities and the 30◦ angulation of the
optical view. The procedure involves shifting the tongue base horizontally and elevating
the laryngopharyngeal tissues while applying anterior traction to the tongue outside the
mouth [47,48]. Additionally, the robotic console and instrument design enhance precision,
providing a 180◦ range of motion and reducing physiological tremors. These benefits
make TORS a more comfortable and less physically demanding technique for surgeons
compared to TOLM and traditional endoscopic methods, which some studies have linked
to higher rates of positive surgical margins [47,50]. The technical advantages of TORS
may also allow for a less aggressive therapeutic approach, which is crucial for elderly
patients [47,50]. Notably, some studies comparing TORS and TOLM suggest that TORS
may be associated with lower rates of positive margins. As a result, there is preliminary ev-
idence indicating that TORS could lead to better outcomes in overall survival, disease-free
survival, local and regional control, and relapse-free survival [48]. However, these findings
should be interpreted with caution, as the current body of evidence is not sufficient to draw
definitive conclusions.

A recent review by Lechien [51] examined the functional and therapeutic outcomes of
elderly patients undergoing TOLM and TORS for supraglottic LSCC. The findings indicate
that age alone does not significantly increase the risk of most postoperative complications
for either surgical approach. The only notable exception is aspiration, which appears to be
more common in older patients, probably because of age-related sensory mucosal changes.
However, careful patient selection and thorough pre- and postoperative swallowing as-
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sessments can help reduce this risk. Functional outcomes for elderly patients undergoing
TORS showed considerable variation, largely due to differences in tracheotomy practices
across institutions. Tracheotomy rates for TORS in laryngeal cancer ranged from 0% to
100%, though in studies where tracheotomy was selectively performed, the rates were
significantly lower (0–9%) [52,53]. Decannulation typically occurred within 2 to 11.3 days.
Similarly, feeding tube usage varied widely, with reported rates between 44% and 83%. No-
tably, patients treated with TORS were able to resume an oral diet more quickly (0–12 days)
compared to those undergoing TOLM (1.5–14.5 days) [51].

Regarding survival outcomes, a recent systematic review reported 5-year overall
survival (OS) rates of 70.1% for TOLM and 78.7% to 80.2% for TORS, with disease-specific
survival (DSS) at 82.0% for TOLM and 94.3% for TORS [50]. Although survival rates
for elderly patients may be lower compared to younger cohorts, disease-free survival
(DFS) remains largely unaffected by age. This suggests that comorbidities and concurrent
illnesses, rather than chronological age, are the primary factors influencing overall survival.

4.3. The Role of TORS as a De-Escalation Strategy: Can It Be Applied to Elderly Patients?

A significant trend in HNSCC is the implementation of de-escalation therapy. This ap-
proach aims to reduce the volume, number of treatment sessions, and radiation dosages to
minimize treatment-related toxicity. In cases involving de-escalation treatment, histopatho-
logical data obtained from surgical procedures such as TORS can help reduce the adverse
side effects associated with non-surgical adjuvant treatments, both in the short and long
term [54].

TORS allows for the precise evaluation of intraoperative margins, resulting in a high
rate of margin-negative resections and consequently low local recurrence rates. This level
of precision opens the possibility of excluding the primary tumor site from the RT field in
treating early-stage OPSCC [55,56]. Additionally, it can lead to reduced radiation doses
and may even eliminate the need for chemotherapy in treating advanced-stage OPSCC,
ultimately decreasing treatment-related toxicity [57].

A 2016 study demonstrated that omitting RT to the primary tumor site in cases of
margin-negative, resected T1–T2 p16-positive OPSCC did not significantly impact local
disease control. Among 202 patients with T1–T2 disease, 92 did not receive planned
RT to the primary tumor bed; 48 of these patients received no adjuvant therapy, while
44 underwent RT limited to the ipsilateral neck. The local recurrence rate in the group
that did not receive RT to the primary site was 3%, compared to 0% in those who did.
Furthermore, patients who avoided RT to the tumor site experienced better preservation of
swallowing function, with only 6.5% requiring a temporary gastrostomy tube, compared to
41% in the group that received RT to the primary site [58].

A Phase II clinical trial (NCT02159703) evaluated the safety and effectiveness of con-
fining radiotherapy to the neck while sparing the primary tumor in 60 patients with stage
pT1–pT2, N1–3 p16-positive OPSCC who underwent TORS and selective neck dissection.
All participants had favorable pathology at the primary site, with clear surgical margins
and no perineural or lymphovascular invasion. The decision for adjuvant RT, with or
without chemotherapy, depended on lymph node involvement and the presence of ex-
tranodal extension (ENE). The RT target volumes were defined as follows: TV1 included
ipsilateral levels II-IV; TV2 covered ipsilateral level V and contralateral levels II-IV; and
TV3 addressed areas of ENE. Doses administered were 60 Gy for TV1, 54 Gy for TV2, and
63–66 Gy for TV3, delivered over 30–33 sessions while intentionally excluding the primary
tumor site from treatment planning. The study reported a 2-year local control rate of 98.3%
and a recurrence-free survival rate of 97.9%. Adverse effects were minimal, with only 3.3%
of patients requiring a temporary feeding tube, and a similarly low rate (3.3%) of soft tissue
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necrosis in the operative bed. However, it is noteworthy that, due to RT planning, the mean
unintended dose to the primary tumor bed was 36 Gy, which is comparable to or exceeds
doses used in aggressive de-escalation trials such as MC1273 and MC1675.

White et al. [59] conducted a review that included 89 patients, 65% of whom had either
T3–T4 tumors or N2–N3 disease. This study found that 92% of the patients underwent
TORS as their primary treatment, leading to a two-year OS rate of 89.3%. In another review
by Hurtuk et al. [60], 64 patients also received TORS, with 68.4% classified as N2–N3.
Their analysis of pathological specimens indicated that 34% of patients with stage III/IV
tumors were able to avoid chemoradiotherapy. However, the use of upfront TORS for the
treatment of advanced-stage OPSCC should be approached with caution due to the risks
associated with a trimodal treatment approach, which can lead to significant short- and
long-term toxicities that negatively affect quality of life. For instance, Luckens et al. [61]
reported a 28% rate of late soft tissue necrosis in patients treated for advanced OPSCC with
TORS followed by adjuvant RT. Nevertheless, recent long-term follow-up data from the
ORATOR trial—conducted predominantly in mixed-age populations— found no significant
difference in two-year quality-of-life outcomes between treatment strategies, suggesting
that in selected cases a trimodal approach may not necessarily result in high long-term
toxicity. However, extrapolation of these findings to elderly-specific populations should be
undertaken cautiously [39].

Given the potential of TORS to reduce adverse side effects associated with non-surgical
adjuvant treatments, it is evident that elderly patients might be the ideal candidates to
benefit from this approach. Unfortunately, de-escalation trials have not been comprehen-
sively studied in the HNSCC elderly population. Currently, there are only a small series of
published studies assessing the efficacy of hypofractionation specifically in older adults
with HNSCC [62,63]. Therefore, future research is warranted to evaluate the role of TORS
as a de-escalation strategy in this elderly population.

4.4. Factors Influencing Treatment Decisions for Elderly Patients with HNSCC

Selecting the right primary treatment is a key prognostic factor in managing patients
with HNSCC. However, older patients often receive inadequate treatment due to their
age and existing comorbidities. While the negative impact of comorbidities on prognosis
is well-documented [64–66], there is limited information on how age affects the quality
of treatment for patients with head and neck cancer. For example, sarcopenia (i.e., the
age-related, involuntary loss of skeletal muscle mass and strength) is an independent
prognostic factor for elderly patients with HNSCC and is associated with chemotherapy-
related dose-limiting toxicity [67]. Additionally, cognitive impairment in older HNSCC
patients, which may result from cerebrovascular accidents and dementia, is linked to a
higher incidence of postoperative delirium in those undergoing surgery [68].

Research indicates that older patients are less likely to undergo intervention with
curative intent, with surgery and chemotherapy being offered less frequently. In a study
conducted by Hirano et al. [69], which involved 119 patients aged 75 and older, it was
found that 26% received substandard treatment. Among these cases, 10.1% were attributed
to comorbidities, while 13.4% were linked to patients refusing treatment. Furthermore, the
study revealed that the three-year overall survival rate was 18% for the group that received
substandard treatment, compared to 77% for those who received standard treatment.
However, these results were not categorized by age. Similarly, Derks et al. [70] studied
118 candidates for surgical therapy over the age of 70 and found a substandard treatment
rate of 28.8%. In this group, 11% of the cases were due to tumor unresectability, followed
by 9.3% related to comorbidities and 5.9% due to patient refusal. Furthermore, Sanabria
et al. [71] examined a cohort of 312 patients aged 70 and older and reported a substandard
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treatment rate of 19.9%. This rate was associated with older age, tumors located in the
oro- or hypopharynx, severe comorbidities, advanced clinical stage, and low performance
status. Importantly, those in the substandard treatment group experienced reduced overall
survival and cancer-specific survival rates.

The data shows that selecting substandard treatments based on a patient’s age, tumor
location, or mild to moderate comorbidities can negatively impact their prognosis. Surgeons
often perceive older patients as less capable of enduring major procedures and more likely
to face postoperative complications. However, this belief is not well-supported by medical
literature. Additionally, there is a common notion that for older patients, preserving quality
of life is more important than extending lifespan. As a result, physicians may recommend
less aggressive treatments, which can increase the risk of disease recurrence.

Patients and their families might also refuse standard treatments due to widespread
misconceptions about the resilience of older individuals or the influence of surgeons on
their choices [70].

However, when carefully assessed, older patients with cancer express strong prefer-
ences for receiving information and participating in decisions about their care [72]. Best
oncological practice dictates that a framework for clinical decision-making in older adults
with cancer is built on a foundation of evidence-based medicine. A principled approach
to decision-making, using a framework that includes a geriatric assessment [73–77] for
oncologic patients [78], will minimize under- and overtreatment while optimizing deci-
sions, matching treatment selection with age-related vulnerability, and aligning expected
outcomes with patient preferences [79].

5. Conclusions
TORS has emerged as a promising treatment option for elderly patients with HNSCC,

particularly for those with oropharyngeal and laryngeal cancers. Available studies suggest
that, in carefully selected older adults, TORS can achieve oncologic outcomes comparable
to those observed in younger populations. However, these findings derive largely from
retrospective cohorts and should be interpreted with caution. While transoral surgery
may reduce the need for treatment intensification and thereby limit therapy-related tox-
icity in selected cases, robust elderly-specific comparative data—particularly regarding
functional and quality-of-life outcomes—remain limited. Evidence suggesting functional
advantages over definitive CRT is largely indirect or extrapolated from mixed-age prospec-
tive trials. Moreover, elderly patients continue to be underrepresented in clinical studies,
and standardized treatment algorithms tailored to this population are lacking. Although
de-escalation strategies incorporating TORS show potential to reduce long-term morbidity,
further prospective investigation is required to validate their role specifically in aging
populations. Future studies should prioritize refining patient selection criteria, optimizing
perioperative care, and assessing long-term functional and oncologic outcomes in elderly
patients undergoing TORS. A multidisciplinary approach, incorporating geriatric assess-
ments, preoperative speech therapy evaluation of swallowing function and coordination,
and personalized treatment plans, is crucial for enhancing outcomes and quality of life for
older adults with HNSCC.
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