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Background: Patients undergoing total pharyngo-laryngectomy with anterolateral thigh (ALT) free-flap neopharyngeal reconstruction
require prolonged voice rehabilitation, yet whether preoperative psychological characteristics predict postoperative voice and quality-
of-life (QoL) outcomes in this surgical population has not been examined. We aimed to characterize changes in voice and QoL after
this surgery and to explore associations between baseline psychological characteristics and depressive somatic symptoms and these
postoperative outcomes.

Methods: In this preliminary, single-center prospective study, 12 adult male patients undergoing primary or salvage total pharyngo-
laryngectomy with simultaneous ALT free-flap neopharyngeal reconstruction were enrolled. Health-related QoL (EORTC QLQ-C30
and QLQ-H&N35), personality (Big Five Inventory, BFI), and depressive somatic symptoms (Depression and Somatic Symptoms
Scale, DSSS) were assessed at baseline, 3 months, and 6 months postoperatively; the structured psychiatric interview (Mini
International Neuropsychiatric Interview, MINI) was administered at baseline. Voice intelligibility (word correct rate), maximum
phonation time, and speaking rate were assessed at baseline, 3 months, and 6 months postoperatively. Within-participant changes were
analyzed with the Friedman test, and associations were examined using Spearman correlation.

Results: Cancer diagnoses included hypopharyngeal (n = 6) and laryngeal (n = 6) cancer; 10 of 12 participants underwent salvage
surgery. EORTC QLQ-H&N35 speech problem scores decreased at 6 months (p = 0.036) and dry mouth scores at 3 months (p = 0.044)
relative to baseline, while QLQ-C30 cognitive functioning decreased (p = 0.048) and sense problem scores increased (p = 0.011) over
follow-up. Higher baseline neuroticism (r = —0.928, p = 0.008) and DSSS total scores (r = —0.928, p = 0.008) were negatively
correlated with the 3-to-6-month change in word correct rate. Higher baseline DSSS was associated with poorer 6-month cognitive (r =
—0.678, p = 0.031) and social functioning (r = —0.786, p = 0.007), and with higher pain scores (r = 0.663, p = 0.037).
Conclusion: In this preliminary cohort, voice intelligibility and several QoL domains improved relative to baseline after pharyngo-
laryngectomy with ALT free-flap neopharyngeal reconstruction, while patient-reported cognitive function and sense problems
declined. Higher baseline neuroticism and depressive somatic symptoms were associated with smaller postoperative gains. Given
the small sample size and the absence of a comparator group, these exploratory findings require confirmation in larger studies before
preoperative psychological screening can be recommended for routine clinical use.
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Introduction
Head and neck cancer (HNC) was the seventh most common cancer worldwide in 2018, with estimated prevalence
reaching 20 per 100,000."

Despite advances in diagnosis and treatment, more than 65% of patients with squamous cell cancer of the head and
neck develop recurrent or metastatic disease, affecting long-term quality of life with substantial long-term impact on
voice and quality of life in survivors.” Locally advanced laryngeal and hypopharyngeal cancers frequently require total
pharyngo-laryngectomy, performed either as primary surgical treatment or as salvage after failed chemoradiation.® While
this procedure offers superior locoregional control in selected advanced disease,” it results in permanent loss of laryngeal
voice production, loss of a competent pharyngo-esophageal segment, and altered swallowing, all of which substantially
impair quality of life (QoL).?

Several voice rehabilitation options are available for patients after pharyngo-laryngectomy. Non-surgical aids such as
the electrolarynx and the pneumatic artificial larynx can produce intelligible speech, but their use is limited by
mechanical sound quality and impracticality in everyday communication.® Surgical voice restoration using tracheoe-
sophageal puncture (TEP) with a voice prosthesis is currently the most widely adopted modern approach, particularly
when combined with a free-flap neopharyngeal reconstruction. The tubed anterolateral thigh (ALT) free flap simulta-
neously reconstructs the digestive conduit and provides a vibratory segment for voice production, and has been reported
to yield acceptable voice and swallowing outcomes after total laryngectomy.’'°

Despite intensive rehabilitation, prior studies have reported that more than a quarter of patients remain unable to
communicate intelligibly one year after total laryngectomy.'' Among potential contributors to this variability, psycho-
logical factors are increasingly recognised: approximately 40—62% of patients with head and neck cancer experience

clinically significant anxiety or depressive symptoms,'*'?

and preoperative psychological status, including personality
traits such as neuroticism and depressive somatic symptoms, has been associated with poorer postoperative QoL in other
cancer populations.'>'® To date, however, no study has examined whether preoperative psychological characteristics
predict postoperative voice and QoL outcomes in patients undergoing pharyngo-laryngectomy with simultaneous ALT
free-flap neopharyngeal reconstruction.

Given the central importance of voice and QoL to recovery after pharyngo-laryngectomy, and given the established
role of preoperative psychological status as a determinant of postoperative outcomes in other cancer populations,
systematic investigation of baseline psychological characteristics as candidate predictors of outcomes in this specific
surgical population is warranted. In this preliminary, single-center prospective study of consecutive adult patients
undergoing primary or salvage total pharyngo-laryngectomy with simultaneous ALT free-flap neopharyngeal reconstruc-
tion, we aimed to (1) investigate changes in QoL (EORTC QLQ-C30 and QLQ-H&N35) and voice intelligibility from
baseline to 3 and 6 months postoperatively, and (2) determine whether baseline personality trait and depressive symptoms
are correlated with these postoperative outcomes.

Materials and Methods
Study Design and Ethics

This was a single-center, prospective observational study of consecutive adult patients undergoing primary or salvage
total pharyngo-laryngectomy with simultaneous anterolateral thigh (ALT) free-flap neopharyngeal reconstruction at
Chang Gung Memorial Hospital between 2021 and 2023. The study was conducted in accordance with the
Declaration of Helsinki and was approved by the Institutional Review Board of Chang Gung Memorial Hospital
(approval no. 202002169B0). All participants provided written informed consent after a detailed explanation of the
study purpose and procedures.

Participants

Eligibility criteria were prespecified in the study protocol approved by our Institutional Review Board.

Inclusion Criteria
A. adult patients (>20 years) of either sex;
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B. undergoing total pharyngo-laryngectomy with simultaneous anterolateral thigh free-flap neopharyngeal recon-
struction at our center (as primary or salvage surgery);

C. fully conscious, with a mental state sufficiently stable to participate in the study procedures; and

D. willing and able to provide written informed consent.

Exclusion Criteria
A. unwillingness or inability to provide written informed consent;
B. physical condition that precluded tolerance of, or compliance with, the scheduled study assessments; and
C. inability to read, or inability to communicate in Mandarin Chinese or Taiwanese Hokkien, which would preclude
completion of the study questionnaires and the structured psychiatric interview.

Cohort

Twelve consecutive patients meeting the eligibility criteria were enrolled. The IRB-approved criteria permitted enrolment
of either sex; in this preliminary cohort, all twelve enrolled patients were male, with a mean age of 61.5 = 8.21 years. The
cohort comprised 6 patients with hypopharyngeal cancer (50%) and 6 with laryngeal cancer (50%); 2 patients (17%)
underwent primary surgery (both pT3), and 10 patients (83%) underwent salvage surgery after prior chemoradiation (rT1
n=1,rT2n=2,1T3 n =1, rT4 n = 6). Detailed demographic and clinical characteristics are summarized in Table 1.

The Surgical Technique

A long fasciocutaneous flap was centered on detected perforators typically measuring around 20 x 8cm?. The flap was
divided into a proximal trapezoidal shaped flap and a distal dome shaped flap which were created for the purpose of
esophageal and voice reconstruction respectively. The trapezoid flap design was correlated to the circumference
discrepancy of the proximal and distal esophageal stump. The peripheral aspect of the dome shaped flap was de-
epithelialized to create a curved central slip with a widened tail. While maintaining a >90 degree angle between the
trapezoid and dome shape flap, the distal segment was tubularized by edge-to-edge closure of the de-epithelialized
portion creating a J-shaped reconstructed neopharynx. Two separate stents were then inserted into the reconstructed
neopharynx and neo-esophagus to maintain patency during the healing phase. The newly created J shape flap and neo-
esophagus were placed onto the laryngopharyngeal defect for inset and anastomosis. The orifice of the reconstructed
neopharynx is placed in a supero-lateral position in relation to the tracheostoma. Tension free closure and watertight
sutures should be performed to prevent fistula and stricture formation. The technique has been described in our previous
reports.'”

Rehabilitation Program
Voice rehabilitation began three weeks postoperatively and followed a standardised programme delivered by a qualified
speech-language pathologist. The recommended schedule was 6—8 sessions distributed over the first 3 to 6 months.
Patients were instructed to practice continuous phonation to allow airflow through the reconstructed neopharynx, both for
voice training and to mitigate the risk of stricture. During phonation, the patient occluded the tracheostoma with the
thumb so that expiratory airflow was redirected into the reconstructed neopharynx, where vibration of the mucosal wall
produced sound; articulation of the oral structures then shaped this sound into intelligible speech.

Individual variation in actual session attendance and at-home practice was not systematically quantified in this
preliminary study.'”

Outcome Assessments

Assessments were performed at three timepoints: baseline (preoperatively), 3 months postoperatively, and 6 months
postoperatively. The numbers of participants completing each assessment at each timepoint are shown in the participant
flow diagram (Figure 1) and detailed below.
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Table | Demographic Data of Patients Before Receiving ALT Free Flap Neopharyngeal Reconstruction

Participant No.l No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10 No.lI 1 No.I12

Sex Male Male Male Male Male Male Male Male Male Male Male Male

Education High High High Elementary High school | Junior high High school | High school | High Junior high High High school

school school school school school school school school

Age 54 63 46 60 64 62 6l 72 59 54 66 77

(years)

Operation date 2021/7/27 | 2021/8/ | 2021/10/ 2021/10/26 2021/12/7 2021/12/21 2022/1/11 2022/3/15 2022/5/3 2022/4/14 2022/9/22 | 2023/3/14

(Laryngectomy) 24 14

Diagnosis HPC HPC HPC Laryngeal Laryngeal HPC Laryngeal Laryngeal HPC Laryngeal HPC Laryngeal
Cancer Cancer Cancer Cancer Cancer Cancer

Primary cancer or Recurrent | Primary | Recurrent | Recurrent Recurrent Primary Recurrent Recurrent Recurrent | Recurrent Recurrent | Recurrent

Recurrent

Cancer stage T4aNO T3NO TINO T4aNO T4aNO T3N3b T3NO T2NO T4bNO T4aN3b T2NO T4aNO

Psychiatric Comorbidity #: “Yes” represents meeting the psychiatric diagnosis; if leave blank, it means not meeting the psychiatric diagnosis.

MDD Yes Yes Yes

Dysthymia

GAD Yes

AUD Yes Yes

Suicide risk ® Low Low Low Low Low Low Low Low Low Low Low Low

DSSS €: Higher scores mean more depression and somatic symptom’s concerns

Pre-op 3 32 32 2 3 24 8 4 | 2 5 10

DSSS-T

Pre-op | 20 15 | 3 13 5 3 | | 3 9

DSSS-DS

Pre-op 2 12 17 | 0 I 3 | 0 | 2 |

DSSS-SS

BFI °: Higher scores indicate that a patient is more likely to have a specific personality trait

Pre-op 24 21 22 20 18 19 18 18 25 22 28 18

BFI_O

Pre-op 37 26 37 33 26 30 38 29 33 39 40 30

BFI_C

Pre-op 23 20 19 28 23 22 20 19 28 26 31 22

BFI_E
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Pre-op 25 17 20 21 17 18 22 19 21 18 25 17
BFI_LA
Pre-op 22 24 23 17 17 28 27 19 22 22 34 26
BFI_N

Preoperative speech performance: MPT (s), speaking rate (words/min), word correct rate (%)

Pre-op MPT 55 N/A 6.4 10 14.55 N/A 5.1 1.7 17.1 39 13.6 89
Pre-op WPM 104.67 N/A 117.68 97.48 135.24 N/A 151.06 136.1 176.03 N/A 164.48 98.84
Pre-op WCR 74.32 N/A 97.97 76.35 89.86 N/A 97.97 78.38 100 89.86 97.97 91.89

Notes: ADiagnosis is acquired via the Chinese version of The Mini International Neuropsychiatric Interview. ®Suicide risk: There are six questions in Chinese version of The Mini International Neuropsychiatric Interview: if patients had
suicide plan or suicide attempt in recent | month, we considered patient is in high suicide risk. “Higher scores mean more depression and somatic symptom’s concerns in DSSS. PHigher scores indicate that a patient is more likely to have
a specific personality trait in BFl. N/A: voice assessment not feasible at baseline due to pre-existing tracheostomy or advanced local disease.

Abbreviations: ALT, anterior lateral thigh; HPC, Hypopharyngeal cancer; MDD, major depressive disorder; GAD, generalized anxiety disorder; AUD, alcohol use disorder; BFI: Big Five Inventory; O, openness;C, conscientiousness; E,
extraversion; A, agreeableness; N, neuroticism; DSSS, Depression and somatic symptoms scale; DS, depression subscale; SS, somatic subscale; MPT, maximum phonation time; WPM, words per minute; WCR, word correct rate.
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] Preoperative evaluation:
Demographic and clinical data, MINI (N = 12)
> DSSS, BFI, EORTC QLQ-C30, EORTC QLQ-H&N35 (N = 12)
Voice intelligibility, MPT, speaking rate (N = 10)

L 2

Postoperative voice rehabilitation < Postoperative 3-6 weeks Total pharyngo-laryngectomy with simultaneous

Enrolled patients (N = 12)

delivered by a speech-language pathologist anterolateral thigh (ALT) free-flap
(6-8 sessions over 3—6 months) neopharyngeal reconstruction (N = 12)

J Postoperative 3 months

Postoperative 6 months 6-month follow-up:

3-month follow-up: |
: ! _ BFI, DSSS (N = 10); EORTC QLQ-C30, QLQ-H&N35 (N = 10)
DSSS, BFI, EORTC QLQ-C30, EORTC QLQ-H&NSS (N = 12) Voice intelligibility, MPT, speaking rate (N = 9)

Voice intelligibility, MPT, speaking rate (N = 7) ) Paired BFI/DSSS + EORTC analyses (N = 9)

Figure | Participant flow diagram showing the number of participants completing each assessment at baseline, 3 months, and 6 months postoperatively. Reasons for
differences in completion rates across timepoints and between instruments are detailed in Methods Section 2.5.4.

Abbreviations: ALT, anterolateral thigh; BFI, Big Five Inventory; DSSS, Depression and Somatic Symptoms Scale; EORTC, European Organisation for Research and
Treatment of Cancer; MINI, Mini International Neuropsychiatric Interview; MPT, maximum phonation time.

Primary Outcome—Quality of Life
Quality of life (QoL) was assessed using the Taiwanese Mandarin versions of the European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) and Head and Neck module
(EORTC QLQ-H&N35)."%?° For both questionnaires, raw scores are linearly transformed to a 0-100 scale.” On the
functional scales, the global QoL scale, and the summary score, higher scores indicate better functioning; on the
symptom scales, higher scores indicate greater symptom burden. The Cronbach’s alpha coefficients of all scales were
>0.70 in our cohort. EORTC questionnaires were self-administered under the supervision of a research assistant; for
participants with reading difficulty, items were read aloud verbatim by the research assistant without further explanation.
Numbers completing the EORTC questionnaires were: baseline n = 12; 3 months n = 12; 6 months n = 10. Reasons
for non-completion at the 6-month timepoint are described in Reasons For Non-Completion At The 6-Month Timepoint.

Secondary Outcome—Voice Intelligibility and Temporal Speech Measures

Voice intelligibility was assessed using a validated 74-item Mandarin two-syllable word list comprising 16 vowels and 21
consonants, with tones 1-4 approximately evenly distributed across items. Recordings were performed in a sound-
attenuated room using a unidirectional dynamic microphone (Shure SM48; Shure Brothers Inc., USA) at a microphone-to
-mouth distance of 10 cm and an angle of 45°. Recordings were rated by a qualified speech-language pathologist who
was trained in this standardized protocol. To minimize rater bias, all recordings were de-identified and presented to the
rater in randomized order, blinded to the participant’s identity, postoperative timepoint, medical history, and psycholo-
gical assessment results. Although the rater was the same speech-language pathologist who delivered the rehabilitation
program, the standardized de-identification and randomization of recordings during the scoring procedure was intended
to mitigate this potential source of bias. Maximum phonation time (MPT) was determined as the longest sustained
duration of the vowel/a/at comfortable pitch and loudness. Speaking rate (words per minute) was derived from
a continuous reading sample with pauses defined as silence > 250 ms. The word correct rate, defined as the percentage
of correctly produced target words, was used as the primary intelligibility metric. The vowel, consonant, phoneme, and

tone correct rates were also recorded for descriptive purposes.
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Numbers completing the voice intelligibility assessment were: baseline n = 10; 3 months n = 7; 6 months n = 9. At
baseline, voice assessment was not feasible in 2 participants because of pre-existing tracheostomy or advanced local
disease that precluded a reliable preoperative voice recording. At 3 months, 5 of the 12 enrolled participants had not yet
recovered sufficiently for voice assessment (for example, incomplete wound healing or stent still in situ); a subset of
these patients underwent their first postoperative voice assessment at 6 months, which explains why the 6-month (n = 9)
exceeds the 3-month (n = 7). Paired 3-month and 6-month voice data were available for 6 participants.

Predictor Variables—Psychological Assessments
Four domains were assessed at baseline and at each follow-up timepoint:

(1) Demographic and clinical characteristics: Sex, age, body mass index, comorbidities, tumor site, TNM stage,
primary versus salvage indication, and prior (chemo)radiation history were retrieved from medical records.

(2) Psychiatric evaluation: The Chinese version of the Mini-International Neuropsychiatric Interview (MINI)*' was
administered at baseline by the first author, a board-certified psychiatrist, to screen for current psychiatric disorders
defined according to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition.”* The MINI is
a structured diagnostic interview that ensures consistency across administrations.

(3) Personality: The Big Five Inventory (BF)**-** is a 33-item self-report questionnaire assessing five personality
domains (extraversion, agreeableness, conscientiousness, neuroticism, and openness). Higher domain scores
indicate greater expression of the corresponding trait. Cronbach’s alpha coefficients of the BFI typically range
from 0.75 to 0.90.

(4) Depressive and somatic symptoms: The Depression and Somatic Symptoms Scale (DSSS)*® is a 22-item self-
report instrument comprising a 12-item depression subscale (DS) and a 10-item somatic subscale (SS). Higher
scores indicate greater symptom severity. Cronbach’s alpha values of the DSSS and its subscales range from 0.73
to 0.94. Numbers completing the BFI and DSSS were: baseline n = 12; 3 months n = 12; 6 months n = 10. Reasons
for non-completion at the 6-month timepoint are described in Reasons for Non-Completion at the 6-Month
Timepoint.

Reasons for Non-Completion at the 6-Month Timepoint

At the 6-month timepoint, one of the 12 enrolled participants was lost to follow-up before the visit and contributed no 6-
month data. Among the 11 participants who attended the 6-month visit, one returned the BFI and DSSS but not the
EORTC, and a different participant returned the EORTC but not the BFI and DSSS. Consequently, the 6-month BFI/
DSSS and the 6-month EORTC each had n = 10 contributors. Because the missing individual differed between the two
instruments, paired analyses combining 6-month EORTC and 6-month BFI/DSSS data were performed on n = 9
participants with complete data on both measures (see Statistical Analysis).

Personnel and Blinding

Voice rehabilitation was delivered by a qualified speech-language pathologist; the same speech-language pathologist also
rated speech intelligibility from the de-identified, randomly ordered recordings, blinded to participants’ identity, post-
operative timepoint, medical history, and psychological assessment results (see Secondary Outcome—Voice
Intelligibility and Temporal Speech Measures). Psychiatric evaluation (MINI) was performed by the first author, a board-
certified psychiatrist. Self-report questionnaires (BFI, DSSS, EORTC QLQ-C30, QLQ-H&N35) were completed by
participants under the supervision of a research assistant who did not deliver clinical care.

Statistical Analysis

We used SPSS, version 20 (SPSS, Inc., Chicago, IL, USA) to analyze these data. Variables were presented as either mean
+ standard deviation or frequency. Given the small sample size and predominantly non-normal distribution of outcome
variables, non-parametric tests were used throughout. Within-participant changes across the three timepoints were
assessed using the Friedman test. Associations between baseline psychological predictors (BFI domain scores, DSSS
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total and subscale scores) and changes in QoL and voice outcomes from baseline to 6 months were examined using
Spearman rank correlation. Given the small sample size and the exploratory, hypothesis-generating nature of this
preliminary study, no formal correction for multiple comparisons (eg., Bonferroni or false discovery rate) was applied,
because such correction in a small sample may obscure preliminary signals worth pursuing; the reported associations
should accordingly be regarded as candidate hypotheses rather than confirmed relationships. A p value of less than 0.05
is reported as a nominal indicator of association throughout

Results

Table 1 summarizes the demographic and clinical characteristics of the cohort and the baseline psychiatric assessment,
voice intelligibility and temporal speech measures. All 12 participants were male with mean age 61.50+£8.21 years.
Cancer diagnoses comprised hypopharyngeal cancer (n = 6, 50%) and laryngeal cancer (n = 6, 50%); 2 patients (17%)
underwent primary surgery (both pT3) and 10 (83%) underwent salvage surgery after prior (chemo)radiation. The Mini
International Neuropsychiatric Interview showed that 3 participants met criteria for major depressive disorder, 2 for
alcohol use disorder, and 1 for generalized anxiety disorder. None of the 12 participants were rated as having moderate or
high suicide risk on the MINI.

BFI and DSSS scores were obtained at baseline, 3 months, and 6 months postoperatively (Table 2). DSSS total and
subscale scores did not change appreciably across the three timepoints. BFI conscientiousness and agreeableness scores
decreased across the follow-up period (Friedman test, p = 0.003 for the omnibus comparison). Post hoc pairwise
comparisons (Wilcoxon signed-rank) indicated that baseline conscientiousness and agreeableness scores were higher
than the corresponding scores at both 3 and 6 months postoperatively, whereas the 3- and 6-month scores did not differ
from each other.

We evaluated participants’ quality of life by EORTC QLQ-C30 and H&N35 at the baseline and during follow-up
(Table 3). On the QLQ-C30, the cognitive functioning subscale score decreased over the follow-up period (Friedman p =
0.048); post hoc pairwise comparisons indicated that the baseline cognitive functioning score was higher than at both 3
and 6 months postoperatively, with no difference between 3 and 6 months. On the QLQ-H&N35, sense problem scores
increased over follow-up (p = 0.011), with post hoc pairwise comparisons indicating higher sense problem scores at both
3 and 6 months than at baseline, and no difference between 3 and 6 months. Speech problem scores on the QLQ-H&N35
decreased at 6 months relative to baseline (omnibus p = 0.036). Dry mouth scores decreased at 3 months relative to
baseline (p = 0.044). Mouth opening scores also showed an overall change across timepoints (p = 0.045), although no
specific pairwise difference between timepoints was identified on post hoc testing.

We then examined correlations between baseline depressive somatic symptoms (DSSS) and 6-month QoL scores
(Table 4; paired analyses, n = 9, with reasons for non-completion described in Methods Reasons for Non-Completion at
the 6-Month Timepoint). DSSS total score positively correlated with pain (r=0.663, p=0.037) and negatively correlated

Table 2 Comparison of DSSS and BFI Scores of Participants Before, 3 Months and 6 Months After the ALT Free
Flap Neopharyngeal Reconstruction

N=10 Before 3 Months After surgery | 6 Months After Surgery | p value | Post hoc
DSSS _Total 114 +£127 | 128 £ 11.65 122 £ 7.86 0214

DSSS _DS 65+688 | 58+676 5.7 £ 457 0.972

DSSS _SS 49+608 | 7+£5.1 6.5+ 3.44 0.067

BFI_openness 21.3£343 | 197 £3.97 20 £ 43 0.499
BFI_concsientiousness | 32.9 + 5.04 | 29 + 5.85 27.8 £ 5.49 0.003** 1>2,3
BFI_extraversion 233 +427 | 20+ 54 21.1 £ 6.69 0.177
BFI_agreeableness 20.5£292 | 172+ 424 16.7 £ 2.26 0.003*%* | 1>2,3
BFI_neuroticism 233 £5.29 | 22.2 + 3.68 226 £ 6.17 0.558

Notes: **p value < 0.01; p values were calculated using Friedman test to compared differences in the results of the BFI-33, and DSSS. Before, 3
months and 6 months after the operation; Post hoc: I: score before surgery; 2: score 3 months after surgery; 3: score 6 months after surgery.
Abbreviations: ALT, anterior lateral thigh; BFI, Big Five Inventory; DSSS, Depression and somatic symptoms scale; DS, depression subscale; SS,
somatic subscale.
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Table 3 Comparison of EORTC-QLQ-C30 and EORTC-QLQ-H&N35 Scores of Participants Before, 3 Months and 6
Months After the ALT Free Flap Neopharyngeal Reconstruction

N=10 Before 3 Months After Surgery | 6 Months After Surgery | p value | Post hoc

EORTC-QLQ-C30

Physical functioning (PF) 81.33£19.06 | 72.67+17.34 79.33£15.22 0.078
Role functioning (RF) 73.33+40.98 | 63.33%23.31 75+21.15 0.163
Emotional functioning (EF) | 67.5031.54 | 74.17£16.41 75+19.25 0.552
Cognitive functioning (CF) | 88.3313.72 | 73.33£16.10 70+18.92 0.048% | 1>23
Social functioning (SF) 65+36.39 66.67£22.22 65+25.4 0.676
Global health status (QL) | 51.67+19.95 | 49.17£18.19 54.17£16.78 0.879
Fatigue (FA) 33.33+31.86 | 36.67+15.76 32.22+23.69 0.908
Nausea and vomiting (NV) | 3.33£1054 | 10£17.92 5+8.05 0368
Pain (PA) 35+32.82 31.67+18.34 23.33£19.56 0.430
Dyspnea (DY) 26.67+34.43 | 36.67+18.92 13.33+23.31 0.089
Insomnia (SL) 36.67£29.19 | 23.33£22.5 26.67+34.43 0.099
Appetite loss (AP) 26.67+34.43 | 26.67+21.08 20%17.21 0.819
Constipation (CO) 26673443 | 16.67£23.57 23.33:225 0.468
Diarrhea (DI) 10216.1 6.67+14.05 3.33£10.54 0.549
Financial difficulties (Fl) 30+42.89 36.67+24.6 26.67+26.29 0.593

EORTC-QLQ-H&N35

Pain 25+29.66 24.17+21.68 14.17+18.02 0.227
Swallowing 35.83+31.19 | 37.5+28.12 32.5£15.93 0.889

Senses problems 11.67+22.29 | 61.67+33.38 51.67+39.64 0.01I* 2>1,3>|
Speech problems 62.22+37.84 | 45.56+32.05 27.78+24.15 0.036* 1>3
Trouble with social eating 30+32.68 30+27.83 28.33£19.33 0918

Trouble with social contact | 31.33+32.06 | 35.33+31.12 24.67+22.89 0.38

Less sexuality 16.67+15.04 | 28.89+19.03 222242222 0.078

Teeth 36.67+33.15 | 23.33+22.5 23.33+£225 0513

Opening mouth 3.33+£10.54 | 26.67+21.08 20+23.31 0.045%*

Dry mouth 56.67+35.31 | 33.33%22.22 33.33+£22.22 0.044%* 1>2
Sticky saliva 56.67+41.72 | 40+26.29 43.33£31.62 0.519
Coughing 33.33+31.43 | 40+26.29 26.67+30.63 0.380

Felt ill 46.67+35.83 | 36.67+24.6 30£18.92 0.223

Pain killers 40+51.64 40+51.64 40+51.64 1.000
Nutritional supplements 80+42.16 80+42.16 60+51.64 0.368

Feeding tube 20+42.16 20+42.16 20+42.16 1.000

Weight loss 50+52.71 30+48.31 40+51.64 0.368

Weight gain 20+42.16 40+51.64 50£52.71 0.097

Notes: *p value < 0.05; p values were calculated using Friedman test to compared differences in the results of the EORTC-QLQ-C30, and EORTC-QLQ-
H&N35 before,3 months and 6 months after the operation. Post hoc: I: score before surgery; 2: score 3 months after surgery; 3: score 6 months after
surgery.

Abbreviations: ALT, anterior lateral thigh; EORTC-QLQ-C30, the European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire, Core; EORTC-QLQ-H&N35,the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire, Head and
Neck.

with cognitive function (r=—0.678, p=0.031) and social function (r=—0.786, p=0.007). DSSS depressive subscale’s score
positively correlated with fatigue (r=0.655, p=0.04), pain (1=0.680, p=0.031), felt ill (1=0.698, p=0.025), and negatively
correlated with cognitive function (r=—0.748, p=0.013) and social function (r=—0.799, p=0.006). DSSS somatic sub-
scale’s score positively correlated with fatigue (1=0.643, p=0.045), pain (r=0.730, p=0.016), dry mouth (r=0.671,
p=0.034), sticky saliva (r=0.736, p=0.015) and negatively correlated with social function (r=—0.784, p=0.007).
Correlations between baseline BFI domain scores and 6-month emotional and QoL outcomes are shown in Table 5
(paired analyses, n = 9). Higher baseline neuroticism was correlated with higher 6-month scores for fatigue (r = 0.740,
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Table 4 Correlation of EORTC-QLQ-C30 and EORTC-QLQ-H&N35 Scores of
Participants 6 Months After the ALT Free Flap Neopharyngeal Reconstruction and

Preoperative DSSS

N=9 DSSS_Total | DSSS_DS | DSSS_SS
EORTC-QLQ-C30, 6 months after surgery

Physical functioning (PF) —0.375 —0.528 —0.262
Role functioning (RF) —0.132 —0.048 —0.166
Emotional functioning (EF) -0.419 —0.471 —0.45
Cognitive functioning (CF) —0.678* —0.748* —0.598
Social functioning (SF) —0.786** —0.799** —0.784**
Global health status (QL) —0.251 —0.328 —0.284
Fatigue (FA) 0.608 0.655* 0.643*
Nausea and vomiting (NV) 0.192 0.236 0.27
Pain (PA) 0.663* 0.680* 0.730%*
Dyspnea (DY) —0.295 —0.384 —0.126
Insomnia (SL) 0.496 0.523 0.433
Appetite loss (AP) 0.287 0.257 0.361
Constipation (CO) —=0.112 0 —0.071
Diarrhea (D) —0.351 —-0.36 —0.177
Financial difficulties (Fl) 0517 0.524 0.553
EORTC-QLQ-H&N35, 6 months after surgery

Pain —0.045 —0.039 0.268
Swallowing 0.497 0.463 0.606
Senses problems 0.478 0.4 0.279
Speech problems —0.069 —0.09 —0.334
Trouble with social eating 0.264 0.348 0.244
Trouble with social contact 0.529 0.471 0.494
Less sexuality 0.527 0.543 0.442
Teeth 0.314 0.406 0.296
Opening mouth 0.135 0.156 0.15
Dry mouth 0.472 0.256 0.671*
Sticky saliva 0.59 0.438 0.736*
Coughing 0.292 0.347 0.023
Felt ill 0.616 0.698* 0.453
Pain killers 0.287 0.221 0.289
Nutritional supplements 0.323 0.11 0.433
Feeding tube —0.044 0 —0.486
Weight loss 0.179 0.221 0.108
Weight gain 0.035 0 0

Notes: *p value < 0.05; **p value < 0.01; p values were calculated using Spearman correlation coefficient (r)
analysis.

Abbreviations: ALT, anterior lateral thigh; EORTC-QLQ-C30, the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire, Core; EORTC-QLQ-H&NS35, the European Organization
for Research and Treatment of Cancer Quality of Life Questionnaire, Head and Neck; DSSS, Depression and
somatic symptoms scale; DS, depression subscale; SS, somatic subscale.

p =0.023), pain (r = 0.714, p = 0.031), insomnia (r = 0.694, p = 0.038), and sticky saliva (r = 0.760, p = 0.017), and with
higher DSSS total (r = 0.698, p = 0.037) and somatic subscale scores (r = 0.678, p = 0.045). Higher baseline
agreeableness was correlated with higher dyspnea scores (r = 0.804, p = 0.009) and with lower “felt ill” scores
(r = —0.688, p = 0.040). Higher baseline extraversion was correlated with lower DSSS depression subscale scores
(r = —0.705, p = 0.034). Higher baseline openness was correlated with lower QLQ-H&N35 speech problem scores
(r=-0.710, p = 0.032).
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Table 5 Correlation of EORTC-QLQ-C30, EORTC-QLQ-H&N35 and DSSS Scores of
Participants 6 Months After the ALT Free Flap Neopharyngeal Reconstruction and

Preoperative BFI

N=9 BFI_O | BFIL_C | BFLLE BFI_A | BFI_N
EORTC-QLQ-C30, 6 months after surgery

Physical functioning (PF) 0.217 0.403 0.352 0.535 —0.651
Role functioning (RF) 0.063 0.566 0.014 0.362 0.036
Emotional functioning (EF) 0.325 0.038 0.436 0.195 -0.297
Cognitive functioning (CF) 0.365 0.08 0.547 0.295 —0.507
Social functioning (SF) 0.22 0.167 0.626 0.502 —0.55
Global health status (QL) —0.078 | 0.353 0.035 0.292 —0.408
Fatigue (FA) —0.249 | —0.073 | —0.588 | -0.311 0.740*
Nausea and vomiting (NV) —0.186 | 0.092 0.046 0.092 0.138
Pain (PA) -0.279 | 0.109 —0.616 | —0.191 0.714*
Dyspnea (DY) 0.415 0.641 0.329 0.804* | 0.146
Insomnia (SL) —0.411 —0.307 | —0.467 | —0.416 | 0.694*
Appetite loss (AP) —0.264 | 0.132 -0573 | 0 0.044
Constipation (CO) —0.028 | —0.199 | —0.032 | —0.051 0.018
Diarrhea (DI)* - - - - -
Financial difficulties (Fl) —0.063 | —0.424 | —0.385 | -0.561 0.364
EORTC-QLQ-H&N35, 6 months after surgery

Pain 0.631 —0.103 | 0.284 —0.058 | 0.125
Swallowing 0.371 0 -0.279 | 0 0.506
Senses problems —0.026 | —0.342 | —0.115 | —0.406 | 0.114
Speech problems —0.710% | —0.017 | —0.26 —-0.039 | —0.537
Trouble with social eating 0.122 -0.303 | -0.37 —0.297 | 0.043
Trouble with social contact —0.151 —0.306 | —0.645 | —0.4I —0.009
Less sexuality —0.165 | —0.194 | —0.571 —0.348 | —0.047
Teeth 0.133 —0.047 | —0.313 | —0.085 | 0.113
Opening mouth —0.341 | —0.208 | —0.284 | —0.132 | 0.038
Dry mouth 0.197 0.131 —0.328 | 0.163 0.358
Sticky saliva —0.079 | 0.202 -0.3 0.096 0.760%*
Coughing —0.661 —0.311 | -0.376 | —0.256 | —0.08I
Felt ill —0.496 | —0.489 | —0.512 | —0.688* | 0.221
Pain killers —0.186 | —0.046 | —0.65 —0.276 | 0.276
Nutritional supplements —0.176 | 0.526 —0.617 | 0.349 0.48
Feeding tube —0.632 | —0.577 | —0.211 —0.47 —0.574
Weight loss —0.186 | —0.185 | —-0.186 | —0.506 | 0.138
Weight gain 0.176 0.132 —0.132 | 0.349 0.175
DSSS, 6 months after surgery

DSSS_total -0.22 0 —0.475 | —0.277 | 0.698*
DSSS_DS —0.299 | —0.026 | —0.705*% | —0.322 | 0.602
DSSS_SS —0.179 | 0.004 —0.359 | —0.246 | 0.678*

Notes: *p value < 0.05; **p value < 0.01; p values were calculated using Spearman correlation coefficient (r) analysis. +:
All participants’ score in the EORTC-QLQ-C30’s diarrhea item are 0.

Abbreviations: ALT, anterior lateral thigh; BFI, Big Five Inventory; O, openness; C, conscientiousness; E, extraversion;
A, agreeableness; N, neuroticism; EORTC-QLQ-C30, the European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire, Core; EORTC-QLQ-H&N35, the European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire, Head and Neck; DSSS, Depression and somatic symptoms scale; DS, depression

subscale; SS, somatic subscale.
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Table 6 Correlation of Improvement of MPT, Word per Minutes and Word
Correction Test of Participants Between 3 Months to 6 Months After the
ALT Free Flap Neopharyngeal Reconstruction and Preoperative BFI and
DSSS

N=6 MPT Word per Minutes | Word Correct Rate

BFI, before surgery

BFI_O 0.273 0.152 0.152
BFI_C 0.377 —0.406 —0.667
BFI_E 0.143 0.429 0.771
BFI_A 0.551 —0.087 0.116
BFI_N 0.319 —0.58 —0.928**

DSSS, before surgery

DSSS_total —0.058 | —0.464 —0.928**
DSSS_DS —0.412 | —0.177 —0.794
DSSS_SS 0.203 —-0.377 —0.754

Notes: **p value < 0.01; p values were calculated using Spearman correlation coefficient (r)
analysis.

Abbreviations: ALT, anterior lateral thigh; BFI, Big five inventory; O: openness; C, conscientious-
ness; E, extraversion; A, agreeableness; N, neuroticism; DSSS, Depression and somatic symptoms
scale; DS, depression subscale; SS, somatic subscale; MPT, maximum phonation time.

Finally, we examined the relationship between baseline psychological measures (BFI domain scores and DSSS) and
the change in voice performance, measured by word correct rate, maximum phonation time (MPT), and speaking rate
(words per minute), between the 3-month and 6-month assessments (Table 6; n = 6 with complete paired 3- and 6-month
voice data, as described in Methods Reasons for Non-Completion at the 6-Month Timepoint). Higher baseline neuroti-
cism was negatively correlated with the change in word correct rate (r = —0.928, p = 0.008), and higher baseline DSSS
total scores were similarly negatively correlated with the change in word correct rate (r =—0.928, p = 0.008). Correlations
with the change in MPT and the change in speaking rate did not reach the conventional nominal threshold of p < 0.05 in
this small paired sample (full values shown in Table 6).

Discussion

In this preliminary, single-center prospective study, we examined whether baseline psychological characteristics were
associated with postoperative voice and quality-of-life (QoL) outcomes in 12 patients undergoing primary or salvage
total pharyngo-laryngectomy with simultaneous anterolateral thigh (ALT) free-flap neopharyngeal reconstruction. To our
knowledge, this is among the first prospective reports to examine preoperative psychological characteristics as candidate
predictors of postoperative outcomes in this specific surgical population.

Higher baseline neuroticism scores were associated with poorer postoperative QoL across multiple domains, while
higher openness, extraversion, and agreecableness were associated with more favorable postoperative QoL. Higher
baseline DSSS total scores were similarly associated with lower postoperative cognitive and social functioning, and
with higher pain and fatigue scores. These directional patterns are broadly consistent with prior work in other cancer
populations that has linked neuroticism and pretreatment depressive symptoms to worse postoperative QoL
trajectories.”® >’

Tsao et al, using a J-shaped flap with tracheoesophageal puncture and voice prosthesis after total laryngectomy,
reported acceptable voice intelligibility and acoustic outcomes at follow-up.” Our own group has previously reported that
voice intelligibility after ALT free-flap reconstruction is broadly comparable to that achievable with a pneumatic artificial
larynx.'® The intelligibility improvement observed in the present cohort is consistent with these prior reports and
supports the feasibility of simultaneous ALT free-flap neopharyngeal reconstruction as a voice-restorative option in
this population, while acknowledging that voice produced through a reconstructed neopharyngeal segment remains
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acoustically distinct from normal laryngeal voice. Consistent with these psychological-predictor findings, higher baseline
DSSS total and BFI-neuroticism scores were negatively associated with the magnitude of postoperative gains in word
correct rate.

Several QoL domains showed favorable change over follow-up. Most notably, EORTC QLQ-H&N35 dry mouth
scores decreased at 3 months postoperatively (p = 0.044), consistent with previous reports of improved subjective
xerostomia after free-flap reconstruction in selected patients.* Pain and insomnia scores did not change appreciably
across follow-up. Given the absence of a comparison group, we cannot determine whether reconstruction itself altered
the trajectory of these symptoms; the observation merely indicates that pain and insomnia did not appear to worsen
during the 6-month postoperative window in this preliminary cohort.’'* By contrast, baseline DSSS total score was
associated with higher pain and fatigue scores postoperatively and with lower postoperative cognitive and social
functioning. These observations are consistent with prior reports of associations between depressive symptoms and
impaired QoL after total laryngectomy.®* Although the underlying mechanisms were not examined in the present study,
prior work has proposed inflammatory and central-pain pathways linking depressive symptoms to somatic outcomes;>>°
these mechanistic hypotheses cannot be tested with the present design and should be evaluated in dedicated future
studies.

Patient-reported cognitive function, as captured by the EORTC QLQ-C30 cognitive functioning subscale, declined
over the postoperative period. Several considerations are relevant in interpreting this finding. First, this subscale is a brief
subjective measure of self-perceived concentration and memory, and is not equivalent to a formal neuropsychological
assessment; the observed decline therefore reflects the patient’s experience of cognitive change rather than a measured
cognitive deficit. Second, most of our cohort underwent salvage surgery after prior chemoradiation (10/12 patients), and
prior cytotoxic and radiotherapy treatment is itself associated with subjective cognitive complaints in head and neck
cancer survivors.®’ Postoperative cognitive change has also been described in surgical head and neck cancer cohorts more
broadly, with older age, lower educational attainment, and pre-existing cognitive vulnerability identified as risk factors.*®
Given the small sample size, we cannot disentangle these factors in the present analysis, and the trajectory of post-
operative cognitive complaints in this population warrants dedicated investigation using validated cognitive testing in
future, larger studies.

Postoperative BFI scores for conscientiousness and agreeableness decreased relative to baseline. Personality traits are
generally considered stable cognitive and affective response patterns that are established during childhood and adoles-
cence and are modified only modestly thereafter,>® although measurable changes can follow targeted intervention or
major life events.*” Diagnosis and surgical treatment of advanced head and neck cancer constitute such an event and may
be experienced as traumatic.*'**> An important alternative interpretation, however, is that short-term changes in BFI
scores over a 6-month interval may partly reflect transient mood-related variation rather than enduring trait change; this
interpretation is consistent with the concurrent fluctuations in depressive symptoms observed in our cohort. Longer
follow-up will be required to determine whether these postoperative changes in BFI domain scores represent a temporary,
mood-driven shift or a more sustained alteration of trait expression following extensive pharyngo-laryngectomy and
reconstruction.

Although the preliminary nature of these findings precludes strong clinical recommendations, our results suggest that
routine assessment of preoperative psychological characteristics, including personality traits and depressive somatic
symptoms, may add useful prognostic information when counselling patients before total pharyngo-laryngectomy with
ALT free-flap reconstruction. Patients with higher baseline neuroticism or depressive somatic symptom scores may
benefit from earlier and more intensive perioperative psychological support and individualized rehabilitation planning,
with the goal of optimizing engagement with the prolonged speech rehabilitation program that this surgery requires;
motivation and adherence during rehabilitation have previously been identified as predictors of communication outcomes
after total laryngectomy.'' Whether targeted preoperative psychological intervention can improve postoperative voice
and QoL outcomes in this population is an open question and should be the subject of dedicated prospective studies.

Several limitations should be considered when interpreting these findings. First, the sample size was small (n = 12),
and the cohort was single-center, exclusively male, and predominantly comprised salvage cases (10/12); these features
limit the generalizability of our results. Second, the study was conducted without a comparator arm and observed within-
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patient changes therefore cannot be attributed specifically to the reconstructive technique or the rehabilitation program.
Third, the small sample size precluded multivariable adjustment for potential confounders, including T stage, primary
versus salvage indication, prior (chemo)radiation, postoperative complications, age, and comorbidities; the associations
we report should therefore be interpreted as unadjusted exploratory signals. Fourth, given the exploratory, hypothesis-
generating nature of the study, we did not apply formal correction for multiple comparisons, because such correction in
a small sample may obscure preliminary signals worth pursuing; the reported associations should accordingly be
regarded as candidate hypotheses rather than confirmed relationships. Fifth, the number of participants completing
each assessment varied across timepoints, particularly for voice measures, where preoperative assessment was not
feasible in patients with pre-existing tracheostomy or advanced local disease, and where early postoperative recovery
delayed initial voice assessment in a subset of patients; these patterns are summarized in Figure 1. Sixth, candidate
mediating mechanisms—including rehabilitation adherence, coping behaviors, and biological markers of inflammation—
were not directly measured, and the mechanistic statements made here remain speculative. Seventh, outcomes were
primarily patient-reported, supplemented by a single perceptual voice intelligibility measure (word correct rate);
objective neuropsychological testing and formal acoustic-perceptual analysis by independent raters were beyond the
scope of this preliminary report. Eighth, two arrangements limited full assessor independence in this preliminary study
and are explicitly acknowledged: (1) the same investigator (a board-certified psychiatrist) administered the structured
psychiatric interview and contributed to data analysis, and although self-report instruments and outcome assessments
were performed independently, full assessor blinding to predictor scores during analysis was not feasible; (2) the speech-
language pathologist who rated voice intelligibility was the same individual who delivered the rehabilitation programme.
To mitigate the latter, all recordings were de-identified and presented in randomized order to the rater, who was blinded
to the participant’s identity, postoperative timepoint, medical history, and psychological assessment results during
scoring; nevertheless, residual familiarity arising from the clinical rehabilitation relationship could not be entirely
eliminated. Ninth, follow-up was limited to 6 months; longer-term trajectories of voice, QoL, and psychological status
remain to be characterized. Tenth, detailed acoustic and aerodynamic analysis (eg., fundamental frequency, jitter,
shimmer, harmonics-to-noise ratio, and maximum phonation time) was not included in the present preliminary report,
in part because the interpretation of standard acoustic parameters developed for normal laryngeal voice remains under
investigation in alaryngeal speakers producing voice through a reconstructed neopharyngeal segment; detailed acoustic-
perceptual characterization in this surgical population is warranted in dedicated future studies with appropriate metho-
dological framing.

Future studies should address these limitations by recruiting larger multicenter cohorts, including primary and salvage
subgroups in balanced proportions, incorporating a comparator surgical or rehabilitation arm, directly measuring
candidate mediators of the psychological-outcome association (in particular rehabilitation engagement and adherence).

Conclusions

In this preliminary, single-center prospective study of 12 patients undergoing primary or salvage total pharyngo-
laryngectomy with simultancous ALT free-flap neopharyngeal reconstruction, voice intelligibility increased relative to
baseline over the 6-month postoperative follow-up, and several quality-of-life domains showed favorable change. Higher
baseline neuroticism and higher DSSS scores were associated with smaller postoperative gains in voice intelligibility and
across several quality-of-life domains, while higher baseline openness, extraversion, and agreeableness were associated
with more favorable quality-of-life outcomes. Given the small sample size and the absence of a comparison group, these
findings should be interpreted as exploratory and hypothesis-generating. They suggest that preoperative assessment of
personality traits and depressive somatic symptoms may add useful prognostic information at the perioperative counsel-
ling stage and could inform individualized psychological support and rehabilitation planning for patients undergoing this
surgery, although confirmation in adequately powered prospective studies is required before such an approach can be

recommended for routine clinical use.
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