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This study aimed to assess the prevalence, severity, and progression of swallowing impairments 
in head and neck cancer (HNC) patients before and after treatment, using videofluoroscopy with 
the Modified Barium Swallow Impairment Profile (MBSImP) protocol. We retrospect survey 90 HNC 
patients was divided into rehabilitation (receiving swallowing rehabilitation) and non-rehabilitation 
groups. All participants underwent a videofluoroscopic swallowing study with MBSImP, the 
Penetration-Aspiration Scale (PAS), and the Swallowing Performance Status (SPS) scale, along with 
assessments using the EAT-10 and Functional Oral Intake Scale (FOIS) at baseline, and at 1 and 3 
months post-treatment. In all patients, MBSImP, PAS, and FOIS scores worsened one month after 
therapy. However, patients who performed swallow exercises demonstrated statistically significant 
improvements in swallowing function (FOIS and EAT-10) and related quality of life (EAT-10, Reflux 
Symptom Index) after three months of rehabilitation. High aspiration rates (poor PAS scores) were 
observed in all HNC patients post-treatment, peaking at 1 month and persisting over time. Notably, 
the rehabilitation group showed recovery of swallowing function to pre-treatment levels. Dysphagia 
is a significant and enduring side effect that impacts the quality of life in HNC patients undergoing 
multimodal treatment. The study suggests that a proactive swallowing rehabilitation program can 
positively influence outcomes, particularly after 3 months of rehabilitation. 
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Dysphagia impacts nutrition and the overall health of patients with head and neck cancer. Swallowing function 
can be impaired not only by the cancer itself but also by treatments such as chemoradiation therapy and 
surgery1,2. Head and neck cancers include oral cavity, oropharyngeal, laryngeal, and hypopharyngeal cancers, 
with the tumor location influencing which phase of swallowing is affected (oral, oropharyngeal, or pharyngeal-
esophageal phase). Early intervention to restore swallowing function before, during, and after cancer treatment 
is crucial for preventing the worsening of dysphagia, improving patients’ quality of life, enhancing disease 
control, and increasing survival rates3,4. Tailored swallowing rehabilitation protocols, such as those based on 
the Modified Barium Swallow (MBS), are important for managing dysphagia in head and neck cancer patients5. 
However, the effectiveness of early rehabilitation in preserving and recovering swallowing function remains 
unclear.

In addition, dysphagia in oral cavity cancer primarily affects the oral preparation and oral phases, while 
in non-oral cavity cancers (such as laryngeal and hypopharyngeal cancers), dysphagia mainly affects the 
pharyngeal phase or the pharyngeal-esophageal segment1. However, studies comparing the effects of tailor-
made functional restoration protocols, designed based on Modified Barium Swallow (MBS) evaluations, on 
patients’ subjective, physician’s subjective, and objective outcomes are rare. Therefore, we investigated changes 
in swallowing outcomes before and after the implementation of a functional restoration protocol to assess its 
impact on swallowing function. The evaluation tools included patients’ subjective assessments, such as the Eating 
Assessment Tool-10 (EAT-10) and the Reflux Symptom Index (RSI), as well as physicians’ objective evaluations 
using the Functional Oral Intake Scale (FOIS) via flexible endoscopic evaluation of swallowing (FEES), the 
Penetration-Aspiration Scale (PAS), and the Modified Barium Swallow Impairment Profile (MBSImP). Given 
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that the treatment area frequently involves the pharyngeal constrictor muscles, reflux is commonly observed 
but seldom thoroughly assessed. We also evaluated reflux conditions using the RSI to determine whether the 
tailor-made functional restoration protocol could reduce reflux and improve related quality of life. The aim of 
this study was to investigate the effects of a tailor-made functional restoration protocol by comparing changes in 
EAT-10, RSI, FOIS, PAS, and MBSImP scores at baseline, 1 month, and 3-month post-intervention.

Methods
This is a retrospective study, and the medical charts of advanced head and neck cancer (HNC) were reviewed. The 
patients were divided into rehabilitation (receiving swallowing rehabilitation) and non-rehabilitation groups. 
Both groups had been treated at the department of rehabilitation medicine or otolaryngology. The data were 
corrected before treatment (baseline), 1-month, and 3-month. The protocol of MBSImP with videofluoroscopic 
swallowing study (VFSS), clinical objective and subjective evaluations were assessed. A rehabilitation physician 
in 20 years of experience and a senior laryngologist performed MBS swallowing studies and assessed the 
results. Two senior laryngologists performed FEES to assess. Intra-judge reliability was assessed the records by 
comparing each judge’s ratings across two consecutive days. Inter-judge reliability was evaluated the records by 
comparing the ratings between the two judges. No significant intra and intra-judge and reliability of assessments 
in MBS (Cohen’s kappa = 0.92 and 0.90, respectively) and FEES (Cohen’s kappa = 0.89 and 0.88, respectively) 
were noted (p < 0.05), Clinical subjective and objective evaluations were assessed by a speech therapist in 8 years 
of experience. All methods were carried out comply with the ethical standards of Helsinki declaration. The 
waiver approval for all clinical data and laboratory results was approved by the Institutional Review Boards of 
China Medical University Hospital (CMUH110-REC3-037).

Swallowing rehabilitation
The rehabilitation program is all designed according to the defects of swallowing function of each patient by 
MBS. Once the rehabilitation program is planned, the swallow exercises were carried out twice daily by assistant 
of rehabilitation physician. In the swallowing rehabilitation program is described in Table 1. Each session lasted 
at least 90 min and was conducted by speech therapists under the guidance of a physician. All patients received 
rehabilitation at the tertiary referral hospital, specifically in the Voice and Swallow Center. Patients were required 
to attend therapy sessions twice a week at the hospital, with therapists documenting their progress during each 
visit. The rehabilitation group underwent therapy at least twice a week for a duration of four weeks. These 
exercises were designed for each patient according to the disability showed on MBS. Once the rehabilitation 
program was designed, then it was completed twice weekly therapy by the assistant of CCC-SLP in the hospital, 
and twice daily therapy is done by patient themselves at home under telecom guided therapy of speech therapists.

Assessments
Clinical subjective evaluations
Ten-item eating assessment tool  The EAT-10 is a subjective questionnaire for self-reported swallowing impair-
ment. The scale consisted of 10 components, and used 5-point score for the patients to assess their severity of 
swallowing difficulties6.

Reflux symptom index  Reflux symptom index (RSI) is a 9-items questionnaire for self-reported the symptoms 
of laryngopharyngeal reflux. It is often used to compare the changes on difficult swallowing on laryngopharyn-
geal reflux. RSI was scored from 0 (no problem) to 8 (severe), and total of score was 457.

Clinical objective evaluations
Functional oral intake scale  Functional Oral Intake Scale (FOIS) is a 7-point assessment scale for swallowing 
ability. Physician used FOIS to assess the swallowing function during feeding the daily diet. The lower FOIS 
score represented the severe impairment of swallowing function8. The swallowing ability was assessed using the 
FOIS.

Exercise Exercise types Programs

Range of motion exercise

Jaw Thrust

Repeat×10, hold 5 s.
Yawn

Tongue range of motion

Tongue retraction exercise

Strengthening exercise

Isokinetic shaker

Repeat×5, hold 3 s, rest for 1 min between repetitions.

Isometric shaker

Masako maneuver

Mendelsohn maneuver

Tongue strength exercise

Swallowing function exercise

Effortful swallow

The time and the number of repetitions is set by the physician.Lollipop swallowing

Supraglottic maneuver

Table 1.  The rehabilitation program for treated head and neck cancer patients.
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Penetration-aspiration scale  Penetration-aspiration scale (PAS) is objectively a clinical assessment, and phy-
sician used PAS to evaluate the severity of dysphagia. PAS was scored from 1 (no penetration and aspiration) to 
8 (aspiration), and the high PAS score was meant as high dysphagia severity9. If patient suffered from choking, 
dyspnea, unstable condition (desaturation or unstable vital sign), the MBS was immediately stopped.

Modified barium swallow impairment profile  Modified Barium Swallow Impairment Profile (MBSImP) is a 
standardized tool to assess the swallowing impairment. The MBS (SIEMENS™ ARCADIS Avantic C-arm) is 
used to record patient’s swallow 30 frames in a second, and MBSImP with 17 physiological swallowing param-
eters in a semi-quantitative evaluation is applied to measure all phases of swallowing10. It included swallowing 
assessments of the lips, tongue, soft palate, larynx, epiglottis, pharynx, and esophagus, scored on a scale of 0 
(no impairment), to a maximum of 2, 3, or 4, depending on the severity of the impairment in each specific 
component. Further, three functional domains of oral, pharyngeal, and esophageal impairment are calculated 
to evaluate the swallowing impairment. A rehabilitation physician in 20 years of experience performing MBS 
swallowing studies and a senior laryngologist performed FEES, then the two senior doctors and two CCC-SLP 
grading the results.

Undergoing MBSImP, the Oral Impairment Score (OIS) ranges from 0 to 22, Pharyngeal Impairment Score 
(PIS) from 0 to 28, higher score in OIS, PIS signified poor swallow function11. Oral transit time (OTT) from 
tongue movement begins till the bolus to lower edege of mandible, pharyngeal delay time (PDT) from hyoid 
bursts till the bolus passing through cricopharyngeal muscle area, and pharyngeal transit time (PTT) from end 
of OTT till the pharyngeal swallowing trigger all measured by patient swallow 5 ml thin barium bolus12,13.

Statistical analysis
In the statistical analysis, all measured data were showed as mean ± standard deviation. A repeated-measures 
ANOVA (group × time) following the post-hoc of Bonferroni test was used to compare the differences in the 
variables between the rehabilitation and non-rehabilitation groups and assessed times (baselines, 1-month or 
3-month). In subgroup analysis, the repeated-measures ANOVA (subgroup × time) was also used to compare 
between the sub-groups (OSCC + rehabilitation, non-OSCC + rehabilitation, OSCC + non-rehabilitation, and 
non-OSCC + non-rehabilitation) and assessed times (base-lines, 1-month or 3-month). We used SPSS version 
25.0 (IBM Corp., Armonk, NY, USA) for statistical analyses. All significance levels were set at p < 0.05.

Results
There were 124 patients with advanced head and neck cancer (HNC) were reviewed. Seventy-eight advanced 
stage oral cavity squamous cell carcinoma patients, all of them underwent surgical treatment with post 
operational chemoradiotherapy with cisplatin and 5 FU. In Fig. 1, there were 46 non-OSCC group which include 
20 patients were oropharyngeal cancer and 26 patients hypopharyngeal cancer). In OSCC group, 18 of them did 
not have pre-treatment or post-treatment swallow evaluation. In non-OSCC group, 16 of them did not have 
pre-treatment or post-treatment swallow evaluation. Finally, there 90 advanced head and neck cancer patients 
enrolled in this study. Since we had arranged every patient proactive swallow therapy, however, some patients 
chose not to participate in swallow rehabilitation programs either before or during cancer therapy but they had 
pre and post therapy swallow evaluation, and they were finally as the control group.

There were 90 patients enrolled in our study and 66 of them were OSCC, and 24 of them were non-OSCC 
(oropharynx, hypopharynx) All 90 HNC patients underwent VFSS with the MBSImP protocol at 3 evaluation 
points: pre-treatment, and 1-month post-treatment and over 1 month after treatment. There were 42 male 

Fig. 1.  Flow chart of sample. OSCC oral squamous cell carcinoma.
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and 3 female patients. The average age is 51.32 ± 8.75 year-old. All of them had advanced tumor stage, there 
were 28 patients with T3 stage and 62 patients with T4 stage. For baseline, 6.46 ± 0.21 in FOIS, 4.24 ± 2.39 in 
RSI, is 0.38 ± 0.27 in OTT, and 0.16 ± 0.31 in PDT, 0.63 ± 0.29 in PTT, 4.27 ± 2.27 in OIS, 3.78 ± 3.07 in PIS, and 
0.33 ± 0.67 in Esophageal Impairment Score were noted (Table 2). There were 44 patients with OSCC receiving 
early rehabilitation therapy and 22 patients with OSCC were not. There were also 12 patients with non-OSCC 
received early rehabilitation therapy but 12 patients with non-OSCC were not.

All swallowing physiology OTT, PTT, PDT in whole patient group didn’t have statistically significant between 
pre-treatment, short term post-treatment and long-term post-treatment (Table 3). There were also no significant 
OTT, PTT, PDT improvement in rehabilitation and non-rehabilitation group. The time period changes of 
improvement of OTT, PTT, also showed no significant difference between rehabilitation and non-rehabilitation 
groups excepting PDT.

All of the patients had deteriorated swallowing score in FOIS, RSI, EAT-10 and PAS before treatment 
(baseline), 1 month and 3 months after treatment. And all of the enrolled HNC patients who received swallowing 
therapy protocol therapy (individualized tailor-made rehabilitation program showed in Table  1). After 1 
month period, there were significant improvement in FOIS. However, after 3 month rehabilitation there were 
significant improvement swallow scores in FOIS, RSI, EAT-10 and PAS, PDT. There were also found significant 
improvement in OSCC (oral cancer) and non-OSCC patients (oropharyngeal, hypopharyngeal cancer patients) 
who underwent over 1month period tailor made proactive rehabilitation in the FOIS, RSI, EAT-10 and PAS. 
Relationship between functional factors and PDT in rehabilitation group were statistically better than non-
rehabilitation group (p < 0.05; Fig. 1).

The EAT-10 score is questionnaire which is a self-administered, symptom-specific outcome measure for 
dysphagia. In rehabilitation group, the score is significant recovered after over 1-month rehabilitation and 
will be not getting worse if re-habilitation going on to 3-month post treatment showed in Fig.  2A. In non-
rehabilitation group, 1-month post-treatment EAT-10 was significant (p < 0.05) deterioration of swallowing was 
noted, which reached its peak at 1 month. However, 3-month post treatment EAT-10 score was statistically 
significant improved.

In rehabilitation group, 1-month post-treatment FOIS was significant (p < 0.001) deterioration of swallowing 
was noted, which reached its low at 1 month in Fig. 2B. There-after, 3-month post treatment FOIS statistically 
significant (p < 0.001) improvement in swallowing was observed. In non-rehabilitation group, FOIS score was 
lower than patients in rehabilitation group.

The scores of PAS at each evaluation time point are provided in Fig. 2C. In rehabilitation group, significant 
improvement of PAS was revealed between pre-treatment but not in non-rehabilitation group (Fig. 2C). The 
scores of RSI were significant change over time in both groups with Friedman test (p = 0.0215; Fig. 2D).

Discussion
Dysphagia is common occurred in patients with head and neck cancer. There were reported 70% head and 
neck cancer patients with swallow difficulties and higher gastric tube dependence is noted in oropharyngel 
cancer underwent concurrent chemoradiotherapy14. The dysphagia includes, oral, oropharyngeal and 
pharyngoesphageal segments in oral cavity cancer, oropharyngeal cancer, and hypopharyngeal cancer patients14. 

Item Value

Gender (male/female) 84/6

Age (years) 51.32 ± 8.75

Weight (kg) 62.56 ± 9.21

Height (cm) 151.56 ± 13.21

Alcohol use, n(%) 68 (75.56%)

Tobacco use, n(%) 42(46.67%)

OSCC, n(%) 26(28.89%)

T stage

3 28(31.11%)

4 62(68.89%)

FOIS 6.95 ± 0.21

Reflux Symptom Index 4.24 ± 2.39

Oral transit time (OTT) 0.38 ± 0.27

Pharyngeal Delay time (PDT) 0.11 ± 0.14

Pharyngeal transit time (PTT) 0.63 ± 0.29

Oral Impairment Score 4.27 ± 2.27

Pharyngeal Impairment Score 3.78 ± 3.10

Esophageal Impairment Score 0.33 ± 0.67

PAS 1.18 ± 0.39

EAT-10 3.46 ± 3.31

Table 2.  Demographics and characteristics of patients (n = 90).
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Fig. 2.  The changes on EAT-10, FOIS, PAS and reflux symptom index between rehabilitation and non-
rehabilitation groups. OSCC oral squamous cell carcinoma.

 

Item Treatment Baseline 1 M 3 M

Group Time Group*time

F p η2 F p η2 F p η2

EAT-10
Non-Rehabilitation 3.08 ± 1.56 10.67 ± 7.22 10.25 ± 4.45

2.85 0.11 0.02 21.49 0.001 0.81 8.11 0.008 0.61
Rehabilitation 3.61 ± 3.74 6.67 ± 5.92 4.82 ± 5.45

Reflux Symptom Index
Non-Rehabilitation 4.92 ± 1.83 10.01 ± 6.16 12.33 ± 2.61

14.28 0.003 0.56 13.72 0.001 0.73 10.48 0.004 0.67
Rehabilitation 4.01 ± 2.55 6.67 ± 3.37 7.36 ± 7.42

FOIS
Non-Rehabilitation 6.92 ± 0.29 3.83 ± 0.39 5.08 ± 0.90

20.79 0.001 0.65 25.88 0.001 0.83 10.77 0.003 0.68
Rehabilitation 6.97 ± 0.17 6.15 ± 1.39 6.66 ± 0.75

PAS
Non-Rehabilitation 1.17 ± 0.39 2.08 ± 1.73 4.75 ± 1.36

2.87 0.11 0.20 18.31 0.001 0.78 9.16 0.005 0.64
Rehabilitation 1.18 ± 0.39 2.18 ± 1.91 1.82 ± 1.69

Oral transit time (OTT)
Non-Rehabilitation 0.34 ± 0.12 0.69 ± 0.59 0.57 ± 0.26

0.50 0.49 0.04 3.10 0.09 0.38 0.33 0.72 0.06
Rehabilitation 0.40 ± 0.32 0.44 ± 0.18 0.47 ± 0.33

Pharyngeal Delay time (PDT)
Non-Rehabilitation 0.15 ± 0.11 0.10 ± 0.24 0.58 ± 0.29

0.16 0.69 0.01 0.99 0.40 0.16 1.93 0.19 0.27
Rehabilitation 0.10 ± 0.16 0.09 ± 0.13 0.12 ± 0.20

Pharyngeal transit time (PTT)
Non-Rehabilitation 0.64 ± 0.30 0.75 ± 0.33 0.91 ± 0.38

0.48 0.50 0.04 2.33 0.14 0.31 2.16 0.16 0.30
Rehabilitation 0.63 ± 0.29 0.89 ± 0.29 0.76 ± 0.54

Oral Impairment Score
Non-Rehabilitation 4.25 ± 2.42 8.58 ± 4.48 7.25 ± 4.43

0.01 0.92 0.01 16.03 0.001 0.76 2.72 0.11 0.35
Rehabilitation 4.27 ± 2.25 9.12 ± 3.85 5.85 ± 3.51

Pharyngeal Impairment Score
Non-Rehabilitation 3.42 ± 3.20 6.08 ± 6.01 5.58 ± 4.32

0.23 0.64 0.02 7.94 0.009 0.61 0.64 0.54 0.11
Rehabilitation 3.91 ± 3.07 6.48 ± 4.07 4.21 ± 4.09

Esophageal Impairment Score
Non-Rehabilitation 0.25 ± 0.62 0.42 ± 0.67 0.67 ± 0.89

1.35 0.26 0.11 1.40 0.29 0.21 1.55 0.25 0.23
Rehabilitation 0.36 ± 0.70 0.30 ± 0.47 0.24 ± 0.61

Table 3.  The swallow functions in HNC patients underwent rehabilitation (n = 66) or not (n = 24).
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In this study, we enrolled 90 patients with HNC receiving treatment. We quantitatively investigated the change 
in swallowing after treatment for HNC patients and the impact of rehabilitation on it.

We assessed each of the patient’s swallowing function by functional oral intake scale, EAT-10, RSI, FOIS, 
and PAS score as well as swallow physiology (OTT, PTT, and PDT) in Table 3. The FOIS is not only the tool of 
evaluation patient’s dysphagia subjectively, but also the tool to show the current nasopharyngeal tube dependent 
condition for each patient. On the other hand, PAS could be an evaluation tool for evaluate the patient aspiration. 
We also applied EAT-10 as a tool to check oral dysphagia. We found that patients who were randomized to do 
rehabilitation had statistically significant better recovery in swallowing function (EAT-10, RSI, FOIS, and PAS), 
and had a better swallow physiology, i.e. PDT, recovery in Table 3.

Regarding swallowing physiology, most patients with dysphagia showed a problem in the pharyngeal phase. 
In our study, there was no statistically significant change in EAT10, OTT, PTT, PDT in both rehabilitation and 
control groups after 1 month rehabilitation (Table 3), but EAT10, FOIS, PAS and PDT change in rehabilitation 
group significantly improved after 3 months rehabilitation. These results suggested the better swallowing 
function will be gained after longer rehabilitation. Therefore, steadfastly offering the rehabilitation program in 
the peri-treatment periods is crucial for patients with head and neck cancer including oral cancer and non-oral 
cancer (oropharyngeal, hypopharyngeal cancer patients).

The PDT reached significant improvement after 3 months rehabilitation might be relating to the improvement 
of laryngeal suspension. Rehabilitation rescue the deterioration of swallowing function and prevent aspiration and 
improve quality of life. The rescue effect is found since 1 month of rehabilitation. The prominent improvement is 
noted after 3-month rehabilitation. The radiation or treatment affects the dysfunction of pharyngeal constriction 
muscle, surgery related muscle injury, microsites, neuropathy affect swallowing pharyngeal muscle strength 
which could be recover after 3-month treatment. However, the significant improvement in rehabilitation group. 
Concerning the mechanism, PDT is related to pharyngeal phase during swallowing and this is much related 
to the laryngeal elevation and lead to laryngeal arytenoid closure, the rehabilitation for laryngeal elevation 
as Mendelsohn maneuver rescue the deterioration for pharyngeal phase dysfunction12. Concerning about 
Esophageal Impairment Score, PIS, measured by MBSimp also revealed no significant change. One thing 
interesting is that, we hardly found the oral cancer itself will cause dysphagia, the same condition is also showed 
in non-OSCC since the cancer itself rarely cause dysphagia before treatment. However, all of the enrolled patients 
had deteriorated swallowing function after 1month treatment. In addition, the dysphagia is very common in 
hypopharyngeal cancer patients after treatment15. And dysphagia had also impact hypopharyngeal cancer 
patient’s quality of life16.

Another interesting finding is that the EAT-10, RSI, FOIS, PAS not associated with MBS findings. The possible 
explanation is rehabilitation that will lead to patient’s subjective improvement (not only physiologic functional 
but also mentally and socially) which showed by EAT-10, RSI, FOIS and PAS. However, the change of Oral, 
Pharyngeal, Esophageal Impairment Score, OTT, PDT is not significant deferred after early rehabilitation but 
resulted in PDT improvement after the rehabilitation. EAT-10, RSI, FOIS and PAS non-associated with MBSImp 
is also related to the small sample size.

Early swallow rehabilitation can significantly aid in the recovery of swallowing function after treatment 
for advanced head and neck cancer17. Treatments like surgery, radiation, and chemoradiation often cause 
substantial damage to the structures involved in swallowing, leading to dysphagia (difficulty swallowing)18. This 
can severely impact nutrition, quality of life, and even survival. Early intervention with swallow rehabilitation 
is crucial to mitigate these effects. Concerning about early rehabilitation (1 month) in oral cavity cancer, early 
intervention is considered for early recovery not only for oral eat phase but also pharyngeal phase. The three 
segments rehabilitation (oral, pharyngeal and pharyngoesophageal segments) not only improve oral cancer but 
non-oral cancer patients. In addition, early rehabilitation (rehabilitation 3 month after treatment) is not only 
applied and resulted in less severity of dysphagia for oral cancer but also non-OSCC as cancer patients. The 
recovery of swallowing function is also significant improved in 3-month rehabilitation both in oral and non-oral 
cancer patients since all swallowing function rehabilitation is beneficial to all of treated head and neck cancer.

In our study, we surely found that 1 to 3-month rehabilitation not only improved FOIS, PAS, EAT-10, RSI in 
oral cavity cancer but also in non-oral cavity cancer (oropharyngeal cancer, hypopharyngeal cancer). Therefore, 
early rehabilitation (1 month) is necessary to patients not only to OSCC but also to non-OSCC (oropharyngeal 
cancer, hypo-pharyngeal cancer) The possible cause of dysphagia followed by treatment of HNC patient might 
related to neck disability15, cervical and pharyngeal lymphedema coordination of laryngeal and pharyngeal 
muscles that will induce penetration and aspiration19.

Timely and early detection of dysphagia and tailor made proactive swallow therapy is recommended but 
remains challenge in the real world, since only the worst swallow handicapped patients could have had intention 
to treat their dysphagia but most of the HNSCC patients aware not20. Swallowing disorder usually attack 3 
weeks since cancer treatment and we also found all head and neck patients in our study got worse swallowing 
function in 1 month after treatment in our study. But short term early individualized proactive swallowing 
therapy provided by a speech-language pathologist is very helpful in HNC (OSCC and non-OSCC) since treated 
and could reach to significant swallowing improvement after long term 3-month rehabilitation.

Conclusions
Early rehabilitation is not only suggested for patients with oral cavity cancer patient but also indicated for non-
oral cavity cancer. Prominent improvement is noted after 1-month rehabilitation and prevent swallow function 
deterioration if rehabilitation goes on for 3 months.
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