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Objective: Hypopharyngeal cancer is managed by either surgical resection or radiation
therapy-based treatment. In choosing the treatment modality, the patient’s swallowing
function should be considered to achieve optimal treatment outcomes. This study aimed
to stratify the risk factors predictive of postoperative dysphagia in hypopharyngeal cancer.
Study Design: Retrospective study.

Setting: Tertiary referral center.

Methods: We enrolled 100 patients who were diagnosed with hypopharyngeal cancer and
underwent curative surgery between January 2010 and December 2019, and
retrospectively reviewed their medical records.

Results: Postoperative dysphagia occurred in 29 patients (29%) who required a
tracheostomy tube or percutaneous gastrostomy tube for feeding or preventing aspiration;
additionally, the overall survival rate was lower in those patients than in those without
dysphagia. The univariate analysis revealed that postoperative dysphagia was associated
with clinical T stage (p =0.016), N stage (p =0.002), and surgical resection extent of the
larynx and pharynx (p <0.001). Patients who underwent total laryngectomy with total/
partial pharyngectomy were more likely to have dysphagia than those in the larynx-
preserving pharyngectomy groups (odds ratio [OR] =3.208, 95% confidence interval [Cl]
1.283-8.024, p =0.011). Concemning the posterior pharyngeal wall (PPW), which has an
important role in swallowing, patients who underwent resection of >1/2 of the PPW were
more likely to have dysphagia (OR =7.467, 95% Cl 1.799-30.994, p = 0.003).
Conclusions: Surgical resection extent was proportionally associated with dysphagia in
hypopharyngeal cancer patients. Patients with smaller lesions but no laryngeal invasion had
better postoperative swallowing function than patients with larger lesions or laryngeal
involved lesions. Preserving the larynx and hypopharyngeal mucosa (especially the PPW)
as much as possible can help preserve postoperative swallowing function.

Keywords: hypopharyngeal cancer, posterior pharyngeal wall, dysphagia, tracheostomy tube, percutaneous
gastrostomy (PEG)
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INTRODUCTION

Hypopharyngeal cancer accounts for approximately 5% of head
and neck cancer (HNC) cases and its global incidence is about
0.8 per 100,000 (0.3 in women, 1.4 in men). The most
frequently involved subsite is the pyriform sinus (70% of
cases), followed by the retrocricoid region (15-20%) and the
posterior pharyngeal wall (PPW) (10-15%). Delayed detection
in the advanced stages due to submucosal spreading of tumors
and frequent locoregional or distant metastasis are associated
with worse prognosis in hypopharyngeal cancer (1-3).
Treatment options for hypopharyngeal cancer include surgery,
radiotherapy, and chemotherapy, alone or combined. Surgical
management depends on the affected subsites and lesion
extent, such as proximity of the hypopharyngeal cancer to the
larynx, which often requires laryngectomy and reconstruction.
The oncological outcomes as well as the functional outcomes,
including swallowing and phonation, should be considered
upon choosing a definitive treatment modality.

Due to growth during destruction of the
neighboring critical anatomical structures, the treatment of
hypopharyngeal cancer can leave patients with physical,
functional, and emotional impairments (4-6). Among these
impairments, dysphagia occurs in up to 50% of HNC
survivors, frequently among patients with advanced-stage
disease (7). Dysphagia induces malnutrition, weight loss,
dehydration, aspiration pneumonia and chronic aspiration, all
of which are potentially life-threatening. Additionally,
dysphagia even leads to social isolation and psychological

invasive

distress such as anxiety and depression, ultimately
deteriorating patient’s quality of life (QOL) (8).
A radiation  therapy-based approach  (concurrent

chemoradiation therapy, [CCRT]) is considered to preserve

organs instead of radical resection of hypopharyngeal cancer.
Instead of this approach, organ- and function-preservation
surgery is an alternative treatment strategy in the management
of hypopharyngeal cancer. Conservative surgical treatment for
hypopharyngeal cancer has also been used to preserve
phonatory and swallowing function. However, conservative
surgery does not always guarantee adequate swallowing
function postoperatively (9). Therefore, risk factors related to
dysphagia in postoperative hypopharyngeal cancer patients
should be elucidated before organ preservation modalities are
chosen. In addition, total laryngopharyngectomy, which is
even reconstructed by free flaps, may limit postoperative
swallowing function. This study’s primary objective was to
investigate the prevalence of postoperative dysphagia and
identify its possible risk factors among hypopharyngeal cancer
patients who underwent surgical resection.

MATERIALS AND METHODS

Study Population

Among patients diagnosed with hypopharyngeal cancer at Asan
Medical Center (AMC), those who underwent curative surgery
between January 2010 and December 2019 were enrolled in this
study and their medical records were retrospectively analyzed.
A total of 247 patients with a diagnosis of hypopharyngeal
cancer who were >18 years of age were identified. Of them, we
excluded 147 patients who met the exclusion criteria;
ultimately, a total of 100 hypopharyngeal cancer patients
treated with curative surgery were included (Figure 1). The
exclusion criteria were as follows: (1) a history of previous
treatment for upper aerodigestive tract cancer including the
larynx, hypopharynx, and cervical esophagus; (2) not having

Hypopharyngeal cancer patients who
underwent surgery at AMC
between 2010 and 2019
(n=247)

Patients who belonged to
the exclusion criteria
(n=147)

Synchronous esophageal cancer (n=7)

Biopsy via laryngeal microsurgery (n=36)
Tracheostomy (n=31)

Neck dissection due to nodal failure (n=22)
Bleeding control (n=2)

Provoxinsertion (n=5)

Lostin f/u within 3 months after surgery (n=44)

Patients finally included in the study
(n=100)

FIGURE 1 | Flowchart of the enrolled patients.
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undergone curative surgery, such as biopsy, tracheostomy, or only
neck dissection due to nodal failure; and (3) having been lost to
follow-up within 3 months postoperatively.

The preservation rate of the swallowing function after surgical
treatment was evaluated primarily. Patients with persistent
tracheostomy pertaining to aspiration or percutaneous
endoscopic gastrostomy (PEG) tube dependency were defined
as having severe dysphagia. We evaluated patients in whom a
tracheostomy tube or PEG tube was maintained at the last
outpatient follow-up visit as having dysphagia.

This study was approved by the institutional review board of
AMC (IRB no.: 2021-1071) and performed in accordance with
the tenets of the Declaration of Helsinki. The IRB waived the
requirement for informed consent considering low risk
associated with a retrospective review of data.

Variables

The preoperative variables included age, sex, neoadjuvant
chemotherapy, primary cancer subsite, and cancer stage (TN
stage) at diagnosis. Cancer staging was evaluated based on the
American Joint Committee on Cancer Staging Manual (AJCC
8" edition) (10). The intra- and postoperative variables
included surgical approach, surgical resection extent, PPW
resection status, adjuvant treatment, and follow-up period.

For patients who presented with locally advanced
hypopharyngeal cancer in whom margin- free resection was
considered difficult(mostly those with stage IV diseases), the
treatment plans were discussed at AMC’s multidisciplinary
cancer clinic. After sufficient consultation between doctors
and explanations were made to the patients, the use of
neoadjuvant chemotherapy to reduce tumor size and improve
surgical resectability was primarily considered. After 2 or 3
cycles of chemotherapy, the treatment response of the primary
tumor was assessed by radiologic exams and surgical resection
was planned accordingly.

Surgical approaches were classified into four groups: (1)
open; (2) transoral laser microsurgery (TLM) using
laryngoscope, microscope and CO2 laser; (3) transoral
videolaryngoscopic surgery (TOVS) using endoscope; and (4)
transoral robotic surgery (TORS).

Enrolled patients were classified into four groups according
to surgical resection extent of the larynx and pharynx, which
was included in statistical analysis. Surgical resection extent

was evaluated based on both operation records and
postoperative computed tomography (CT) scan findings
(Figure 2). Group 1 patients underwent total

laryngopharyngectomy. Group 2 patients underwent open
partial laryngectomy and partial pharyngectomy. Two patients
underwent unilateral vertical partial laryngectomy (VPL),

(group 4).

FIGURE 2 | Postoperative neck computed tomography scans of each group classified by surgical resection extent. (A) Patient who underwent total
laryngopharyngectomy with anterolateral thigh free flap (ALT FF) reconstruction (group 1). (B) Patient who underwent left vertical partial laryngectomy (VPL) and
left pharyngectomy via lateral pharyngotomy approach with ALT FF reconstruction (group 2). (C) Patient who underwent transoral laser excision of the right
posterior pharyngeal wall mass (group 3). (D) Patient who underwent right partial pharyngectomy via lateral pharyngotomy approach with ALT FF reconstruction
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while 10 patients underwent partial resection of the involved
laryngeal cartilage portion with partial pharyngectomy. Group
3 patients underwent partial pharyngectomy of less than half
of hypopharyngeal mucosa, and group 4 patients underwent
resection of more than half of hypopharyngeal mucosa. The
patients with a pharyngeal mucosa defect which could not be
reconstructed by primary closure, underwent reconstruction of
the defect by using anterolateral thigh free flap (ALT FEF),
radial forearm free flap (RFFF), or gastric pull-up.

Figure 2 shows some examples of postoperative CT scans of
each group patient classified by surgical resection extent.
Figure 2A is a CT scan of the group 1 patient who underwent
total laryngopharyngectomy with circumferential ALT FF
reconstruction. Figure 2B shows a CT scan of the group 2
patient who underwent left VPL and left pharyngectomy via
lateral pharyngotomy approach with ALT FF reconstruction.
Figure 2C shows a CT scan of the group 3 patient who
underwent transoral laser excision of right PPW mass.
Figure 2D shows a CT scan of the group 4 patient who
underwent  right partial pharyngectomy via lateral
pharyngotomy approach with ALT FF reconstruction.

Statistical Analysis

Continuous variables are presented as mean or median with
standard deviation (SD), while discrete variables are presented
as frequency and percentage. The statistical analysis was
performed using SPSS software version 24.0 (IBM Corp.,
Armonk, NY, USA). p value less than 0.05 was considered
statistically significant.

The relevance of univariate variables with the presence of
postoperative dysphagia were analyzed using the independent
t-test for continuous variables. Categorical variables were
analyzed using Pearson’s Chi square test. Subsequently,
statistically relevant univariate variables were further analyzed
with multivariate analysis using the binomial logistic
regression model. Values from the regression model are
reported as odds ratios (OR) with 95% confidence intervals
(CI). Pearson’s Chi-square test was used with OR and CI to
analyze the impact of preservation of the larynx and
hypopharyngeal mucosa. Survival analyses were graphically
visualized with Kaplan-Meier curves and compared based on
the Mantel-Cox log- rank test.

RESULTS

The patients’ demographic and clinical characteristics are
demonstrated in Table 1. The mean follow-up period was 33.6
months (+26.7). Of the enrolled 100 patients, 96 were male
(96%), and 4 were female (4%). Among these patients, 29
patients maintained a tracheostomy tube or PEG tube due to
postoperative dysphagia (tracheostomy tube; n=4, PEG tube;
n=27, both; n=2). The mean age of the patients was 68.0
(+8.0) years. Age (p=0.385), neoadjuvant chemotherapy

Frontiers in Surgery | www.frontiersin.org

TABLE 1 | Patient characteristics and univariate analysis.

Variables Total Postoperative p-value
dysphagia
Yes, n (%) No, n (%)

Demographics
Sample size 100 29 (29%) 71 (71%)

Sex 0.857%
Male 96 28 (29.2%) 68 (70.8%)

Female 4 1 (25%) 3 (75%)

Age (year, mean + SD) 68.0+80 691+7.3 67.6+83 0.385°

Neoadjuvant chemotherapy 0.7242
Yes 12 4 (33.3%) 8 (66.7%)

No 88 25 (28.4%) 63 (71.6%)

Primary subsite 0.380%
Pyriform sinus 59 15 (25.4%) 44 (74.6%)
Retrocricoid region 6 1(16.7%) 5 (83.3%)

Posterior wall 35 13 37.1%) 22 (62.9%)

Histology 0.374
Squamous 93 28 (30.1%) 65 (69.9%)

Not squamous 7 1(14.3%) 6 (85.7%)

cT stage 0.0162
1,2 63 13 (20.6%) 50 (79.4%)

3, 4a 37 16 (43.2%) 21 (56.8%)

Lymph node metastasis 0.007
N (=) 45 7 (15.6%) 38 (84.4%)

N (+) 55 22 (40%) 33 (60%)

cN stage 0.0022
0,1 62 11 (17.7%) 51 (82.3%)

2,3 38 18 (47.4%) 20 (52.6%)

Surgical approach 0.112%

Open 56 20 (35.7%) 36 (64.3%)
TLM 36 6 (16.7%) 30 (83.3%)
TOVS 2 0 (0%) 2 (100%)

TORS 6 3 (50%) 3 (50%)

Surgical resection extent <0.001?
Group 1 30 14 (46.7%) 16 (53.3%)

Group 2 12 5(41.7%) 7 (58.3%)
Group 3 45 3(6.7%) 42 (93.3%)
Group 4 13 7 (53.8%) 6 (46.2%)

Adjuvant therapy 0.206%
None 40 9 (22.5%) 31 (77.5%)

RT 34 9 (26.5%) 25 (73.5%)
CCRT 26 11 (42.3%) 15 (57.7%)

Follow-up (m, mean + SD) 336+26.7 28.6+26.3 356+26.8 0.236°

CCRT, concurrent chemoradiation therapy; SD, standard deviation; TLM, transoral
laser microsurgery; TORS, transoral robotic surgery

3Pearson’s Chi square test

®Independent t-test
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(p=0.724), primary subsite (p = 0.380), histology (squamous cell
carcinoma or not) (p=0.374), surgical approach (p=0.112),
and adjuvant therapy (p=0.206) were not significantly
associated with postoperative dysphagia.

The clinical T stage (p=0.016), N stage (p=0.002) and
presence of lymph node metastasis (p =0.007) were significant
variables contributing to postoperative dysphagia. Patients
with advanced-stage disease showed a higher occurrence of
postoperative dysphagia. The distribution of detailed T and N
stages is shown in Table 2. To evaluate the predictive value of
surgical extent, the patients were classified into 4 groups
according to the extent of surgical resection of the larynx and
pharynx as described previously. Fourteen of the 30 patients
in group 1 (46.7%), 5 of the 12 patients in group 2 (41.7%), 3
of the 45 patients in group 3 (6.7%), and 7 of the 13 patients
in group 4 (53.8%) experienced postoperative dysphagia,
showing strong statistical significance (p<0.001). The
incidence of postoperative dysphagia was the highest in group
4 (53.8%) and the lowest in group 3 (6.7%). Group 4
presented a higher incidence of dysphagia (53.8%) than group
1 (46.7%) and group 2 (41.7%), but the difference was not
statistically significant.

In the multivariate analysis, clinical T stage, N stage, and
presence of lymph node metastasis were not associated with
postoperative dysphagia (Table 3). Less defect in hypopharynx
following surgery (group 3) presented a lower risk of
dysphagia than any other type of surgery (Pearson’s Chi-
square test, OR=0.078, CI 0.015-0.419, p=0.003). We
considered that the group classified by extent of surgical
resection was not a categorical variable with an ordinal scale
and unlikely to be fully understood by a binominal logistic
regression model.

To analyze the impact of laryngeal preservation on
postoperative dysphagia, we first compared group 1 (total
laryngopharyngectomy) with groups 2, 3 and 4 (larynx-
preserving pharyngectomy groups). The patients who
underwent total laryngectomy with pharyngectomy were more
likely to have postoperative dysphagia than those who
underwent larynx-preserving pharyngectomy (Pearson’s Chi-
square test, OR=3.208, 95% CI 1.283-8.024, p=0.011).
Additionally, to analyze the impact of hypopharyngeal mucosa
preservation on postoperative dysphagia, we compared groups
3 and 4. The patients who underwent partial pharyngectomy

Table 2 | Distribution of clinical T and N classification of patients with
hypopharyngeal cancer.

N stage Total
T stage 0 1 2a 2b 2c 3a 3b
1 17 2 0 1 0 0 1 21
2 19 10 1 9 0 1 2 42
3 4 1 0 5 5 0 0 15
4a 5 4 0 7 5 1 0 22
Total 45 17 1 22 10 2 3 100

Stage I, 17%; Stage Il, 19%; Stage lll, 17%; Stage 1V, 47%.

Frontiers in Surgery | www.frontiersin.org

with more than half of the hypopharyngeal mucosa were more
likely to have postoperative dysphagia than those who
underwent partial pharyngectomy with less than half of the
hypopharyngeal mucosa (Pearson’s Chi-square test, OR=
16.333, 95% CI 3.297-80.924, p < 0.001).

In addition, we analyzed the role of PPW resection extent in
postoperative dysphagia. Among 100 patients, 47 patients
underwent PPW resection (resection of <1/2 of the PPW; n =
14, resection of >1/2 of the PPW; n =33). The patients who
underwent resection of more than half of the PPW (45.5%)
were more likely to have postoperative dysphagia than those
who underwent resection of less than half of the PPW (21.4%,
p=0.003). Especially, among the 30 patients who underwent
total laryngopharyngectomy and classified as Group 1, 24
patients underwent circumferential resection of the pharynx
and 6 patients underwent resection of the pharynx leaving
only a narrow strip of the PPW mucosa. There was no
statistically significant intergroup difference in postoperative
dysphagia (p =0.855).

In the survival analysis, the median overall survival (OS) of
the 100 enrolled patients was estimated as 59.9 months and
the 5-year OS was 47.5% (Figure 3A). The 5-year OS rate was
26.2% in patients with dysphagia and 57.4% in patients
without dysphagia (p =0.001, Figure 3B).

DISCUSSION

In hypopharyngeal cancer, phonation and swallowing functions
are important factors in determining the treatment methods
along with survival outcome. Radiation-based treatment would
be selected as primary treatment to preserve these
physiological functions; however, dysphagia may occur even

Table 3 | Multivariate analysis of factors related to postoperative dysphagia.

Variable OR 95% CI p-value
Lower Upper
cT stage
1,2 1
3, 4a 1.647 0.468 5.799 0.437
Lymph node metastasis
N (=) 1
N (+) 1.200 0.254 5.678 0.818
cN stage
0, 1 1
2,3 0.307 0.071 1.334 0.115
Surgical resection extent
Group 1 1 0.008
Group 2 1.050 0.241 4.563 0.949
Group 3 12.756 2.387 68.175 0.003
Group 4 0.817 0.189 3.538 0.787

ClI, confidence interval; OR, odds ratio.
A binomial logistic regression model was used for the analysis.
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FIGURE 3 | Kaplan-Meier survival curves. (A) Overall survival (OS) after curative surgical treatment for hypopharyngeal cancer. The median overall OS was 59.9
months, and the 5-year OS was 47.5%. (B) Kaplan-Meier survival curve comparing the patients with dysphagia and patients without dysphagia after curative
surgical treatment in hypopharyngeal cancer (log-rank test; p = 0.001).

after successful eradication of lesion (6, 11). Surgical resection
with or without laryngectomy also affects postoperative
swallowing function. In this study, we identified the risk
factors  predictive  of  postoperative  dysphagia  in
hypopharyngeal cancer patients who underwent curative
surgical resection. The prevalence of dysphagia was 29% in
patients who maintained a tracheostomy or PEG tube. The
risk factors related to postoperative dysphagia were advanced
clinical TN stage and surgical resection extent. Regarding the
extent of surgical resection, radical resection of the pharyngeal
mucosa seemed to deteriorate swallowing function. Resection
of more than half of the PPW increased the risk of
postoperative dysphagia; moreover, patients with dysphagia
showed a lower survival rate than those without dysphagia.
Dysphagia in HNC is a frequent and overwhelming
consequence of the disease and its treatments, especially in the
first two vyears (12). The prevalence of dysphagia after
hypopharyngeal cancer treatment has been reported in various
studies. Huh et al. retrospectively reviewed the medical
records of patients successfully treated for laryngeal and
hypopharyngeal cancer with a multimodal treatment approach
and reported severe late dysphagia occurrence in 19.2% (19 of
99) of patients (13). They also reported that hypopharyngeal
cancer patients are more vulnerable to develop severe late
dysphagia than laryngeal cancer patients after non-surgical
treatment. Pezdirec et al. evaluated the prevalence of
dysphagia in patients treated for HNC in Slovenia using two
kinds of questionnaires (6). They reported that 41.3% of HNC
patients experienced various swallowing difficulties and
especially the prevalence of dysphagia in the hypopharyngeal
and laryngeal cancer patients was 39.2%. Murono et al
reviewed the incidence of PEG tube dependence after CCRT
for hypopharyngeal cancer. They reported that 16% (12 of 75)

Frontiers in Surgery | www.frontiersin.org

showed PEG tube dependence at 6 months after the
completion of treatment (11). Tumor subsite and T stage were
related to gastrostomy tube dependence in their report.
Anatomical organ preservation does not correlate with
preserved swallowing function all the time in patients who
received CCRT. Thus, surgical resection may be another
option from the viewpoint of preservation of swallowing
function aside from phonation.

Our study results are valuable because, while most studies
broadly reviewed post-treatment dysphagia in HNC patients,
we investigated dysphagia after surgical resection in
hypopharyngeal cancer in particular. Regarding the surgical
resection of hypopharyngeal cancer, partial resection is
amenable in T1, T2, and some T3 tumors, with preservation
of swallowing function and phonation. If less than 50% of the
lateral wall of the pyriform sinus is affected by the defect,
direct primary closure is considered. Otherwise, reconstruction
is required using the platysma flap, RFFF or ALT FF. In
advanced stage tumors (T3, T4), pharyngectomy with total or
partial laryngectomy is necessary (1). Tissue defects resulting
from the surgical resection itself adversely affects organ
function because its integrity is truncated. Furthermore, the
sensory impairment of the upper aerodigestive tract mucosa
by surgical treatment can affect laryngeal innervation and its
function leading to persistent cough and aspiration into the
trachea (6). If the defect is reconstructed by free flaps,
complications such as fistula or stenosis caused by scar tissue
can occur, leading to dysphagia (1). Thus, this study evaluated
the impact of surgical resection extent on swallowing.

A notable finding of this study was that patients who
underwent total laryngopharyngectomy were much more likely
to have postoperative dysphagia than those who underwent
larynx-preserving surgery. We initially thought that as the
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passage for food was separated from the trachea and reconstructed
by the circumferential flap, the incidence of dysphagia would be
much lower than that after partial pharyngectomy. Stenosis of
the neopharyngeal lumen is one cause of dysphagia in patients
who underwent total laryngectomy; this complication was
reportedly as high as 33% in the surgery group (14) and over
50% in the CCRT group (15). Petersen et al. reported that the
cumulative 5-year incidence of neopharyngeal stenosis after
total laryngectomy needing dilatation was 22.8% (16).
Approximately half of the patients were completely treated with
dilatations a few times to relieve the anatomical stricture.
Maclean et al. reported that the peak mid-pharyngeal pressures
were significantly reduced in laryngectomy patients compared
to the controls (17). They found that pharyngeal propulsive
contractile forces are impaired after total laryngectomys;
additionally, resistance to bolus flow through the
pharyngoesophageal segment is increased. Queija et al
suggested the lack of coordination caused by the adaptation of
neopharynx-constricting muscles can cause dysphagia after total
laryngectomy (18). Anatomical changes such as neopharyngeal
stenosis and functional alterations, such as loss of coordinated
muscular contraction in the neopharynx, seem to cause
dysphagia in total laryngectomy patients.

More specifically, a functional role of PPW was assumed in
the subgroup analysis. Patients who underwent radical
resection of the pharyngeal mucosa and PPW were more
likely to have postoperative dysphagia. Radical resection of the
PPW, which left only a narrow strip of PPW mucosa, seemed
to be questionable to prevent or ameliorate postoperative
dysphagia and swallowing. In the pharyngeal stage of
swallowing, pharyngeal shortening and PPW elevation have an
important role in making pharyngeal propulsive forces that
enable the swallowing of foods (19-21). Functional
impairment of PPW induces pharyngeal dilation and reduces
pharyngeal contractions. For example, the PPW is thinner and
less contractile in elderly populations than in younger
populations (22). Murono et al. reported that the PPW was
the most significant tumor-related factor for PEG tube
dependence after the completion of CCRT for hypopharyngeal
cancer (11). This was considered due to the circumferential
tumor invading-fields of the PPW being wider than the other
subsites. Evangelista et al. reported that the PPW thickness
increased significantly after radiation therapy in HNC and
that increased PPW thickness was an independent risk factor
for increased pharyngeal residue, worse penetration-aspiration
scores, and increased post-deglutitive aspiration (19). Based on
these reports, PPW impairment induced by radical surgical
resection also seems strongly associated with postoperative
dysphagia. Therefore, we suggest that the extent of PPW
resection should be carefully reviewed preoperatively, and it
should be performed conservatively.

This retrospective study has several limitations. First, we
believed that the minimal approach would prevent
postoperative dysphagia, but surgical approach was not
significantly associated with postoperative dysphagia in the
statistical analysis. This result was attributed to the small
number of patients who underwent endoscopic or robotic
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surgery. Surgical approaches would depend on clinical T stage
rather than location or lesion’s complexity. Second, regarding
surgical resection extent, prevalence of postoperative dysphagia
was the lowest in group 3 (n =45, 6.7% had dysphagia). The
other patients (n=55) had a similar prevalence of dysphagia
without a statistically significant difference (group 1, 46.7%;
group 2, 41.7%; and group 4, 53.8%). Therefore, in analyzing
the impact of preserving larynx in postoperative dysphagia, a
comparison between group 1 (total laryngopharyngectomy)
and groups 2, 3, and 4 together (larynx-preserving groups)
can induce some biased results due to group 3’s good
functional outcome and high number of patients. However, we
believe that it is still meaningful and necessary to analyze the
impacts of preserving the larynx and hypopharyngeal mucosa
respectively, by current grouping and statistical analysis.
Third, there was a lack of uniformity in the follow-up periods
of the enrolled patients and other confounding variables
associated with retrospective reviews. We believe that a future
prospective cohort study or randomized controlled trial (RCT)
based study with a long term follow-up will enable the more
systematic  reporting of postoperative dysphagia in
hypopharyngeal cancer. At last, another important point is
that postoperative dysphagia was only evaluated by the
maintenance of a tracheostomy or PEG tube at the last
outpatient follow-up visit; therefore, the true dysphagia rate
could be underestimated. In this study, we could not evaluate
subjective dysphagia. Questionnaires, such as the MD
Anderson Dysphagia Inventory (MDADI) score (23) and the
Eating Assessment Tool 10 (EAT-10) (24), would aid in the
evaluation of postoperative swallowing function. Objective
clinical test results for dysphagia, such as those obtained on
the video fluoroscopic swallowing test (VESS) and fiberoptic
endoscopic evaluation of swallowing (FESS) would enhance
the quality of further studies. We believe that tracheostomy or
PEG tube dependency are the most important dysphagia-
related factors affecting patient’s postoperative QOL. Thus, we
used these as the indicators of postoperative dysphagia in this
study. We will consider performing a future prospective
cohort study or RCT with comprehensive and full evaluations
of postoperative dysphagia. Despite the limitations, our
findings are noteworthy and may assist the decision-making
process of head and neck surgeons for choosing or initiating
organ-preserving modalities in hypopharyngeal cancer patients.

CONCLUSIONS

In conclusion, our study findings suggest a 29% prevalence of
postoperative dysphagia in hypopharyngeal cancer patients
who underwent surgical resection. Surgical resection extent
was a significant risk factor of postoperative dysphagia.
Patients with smaller lesions and no laryngeal invasion (group
3) had better postoperative swallowing function than patients
with larger lesions or laryngeal involved lesions. Preserving
the larynx and hypopharyngeal mucosa as much as possible
would help preserve swallowing function after surgical
resection of hypopharyngeal cancer. Since dysphagia occurred

2022 | Volume 9 | Article 879830


https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

Joo et al.

Dysphagia After Hypopharyngeal Cancer Surgery

in some patients who underwent resection of the entire pharynx,
which was replaced by a free flap, pharyngeal function is critical
to postoperative swallowing function. The swallowing function
would be maintained by preserving a substantial portion of
the PPW, rather than anatomical shape. PPW resection extent
in particular should be considered when deciding the
treatment options to preserve the swallowing function of
hypopharyngeal cancer patients.

CONTRIBUTION TO THE FIELD
STATEMENT

Hypopharyngeal cancer has the worst prognosis among head and
neck cancers and is managed by either surgical resection or
radiation therapy-based treatment. Dysphagia is one of post-
treatment complications that can deteriorate patients’ quality of
life; therefore, swallowing function should be fully considered
when choosing a treatment modality. For organ- and function-
preservation surgery, it is vital to review risk factors related to
dysphagia in postoperative hypopharyngeal cancer patients. At
Asan Medical Center, we endeavored to investigate the
prevalence of postoperative dysphagia and identify risk factors
contributing to postoperative dysphagia in hypopharyngeal
cancer patients who underwent surgical resection. The
prevalence of postoperative dysphagia was 29%, and the extent
of surgical resection was confirmed as a significant risk factor.
Preserving the larynx and hypopharyngeal mucosa as much as
possible would help preserve swallowing function, and posterior
pharyngeal wall resection extent in particular is the more
critical than the anatomical shape of the neopharynx.
Accordingly, we encourage head and neck surgeons to consider
minimizing posterior pharyngeal wall resection when choosing
to perform organ- and function-preserving surgery.

REFERENCES

1. Mura F, Bertino G, Occhini A, Benazzo M. Surgical treatment of
hypopharyngeal cancer: a review of the literature and proposal for a
decisional flow-chart. Acta Otorhinolaryngol Ital. (2013) 33(5):299.

2. Sanders O, Pathak S. Hypopharyngeal cancer. StatPearls [Internet]. (2021).

3. Wydliffe ND, Grover RS, Kim PD, Simental Jr A. Hypopharyngeal cancer.
Top Magn Reson Imaging. (2007) 18(4):243-58. doi: 10.1097/RMR.
0b013e3181570c3f

4. Carmignani I, Locatello LG, Desideri I, Bonomo P, Olmetto E, Livi L, et al.
Analysis of dysphagia in advanced-stage head-and-neck cancer patients:
impact on quality of life and development of a preventive swallowing
treatment. Eur Arch Otorhinolaryngol. (2018) 275(8):2159-67. doi: 10.1007/
s00405-018-5054-9

5. Nguyen N, Moltz C, Frank C, Vos P, Smith H, Karlsson U, et al. Dysphagia
following chemoradiation for locally advanced head and neck cancer. Ann
Oncol. (2004) 15(3):383-8. doi: 10.1093/annonc/mdh101

6. Pezdirec M, Strojan P, Boltezar IH. Swallowing disorders after treatment for
head and neck cancer. Radiother Oncol. (2019) 53(2):225. doi: 10.2478/raon-
2019-0028

7. Gillespie MB, Brodsky MB, Day TA, Lee FS, Martin-Harris B. Swallowing-
related quality of life after head and neck cancer treatment. Laryngoscope.
(2004) 114(8):1362-7. doi: 10.1097/00005537-200408000-00008

Frontiers in Surgery | www.frontiersin.org

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or
data included in this article.

AUTHOR CONTRIBUTIONS

HAJ and YSL were primarily responsible for collecting patient
data, designing of study, analyzing data, and drafting the
manuscript. YHJ and SHC contributed in collecting relevant
patient data. SYN and SYK contributed in data acquisition
along with drafting the manuscript. All authors of this study
made significant contribution to the process of collecting
patient data, designing study, statistically analyzing collected
data, and drafting the manuscript, and have read and
approved the current version of submitted manuscript. All
authors contributed to the article and approved the submitted
version.

FUNDING

This research was funded by the National Research Foundation
of Korea, grant numbers MSIP; 2021R1F1A1061438 to YSL.

8. Verdonschot R], Baijens LW, Serroyen JL, Leue C, Kremer B. Symptoms of
anxiety and depression assessed with the hospital anxiety and depression
scale in patients with oropharyngeal dysphagia. J Psychosom Res. (2013)
75(5):451-5. doi: 10.1016/j.jpsychores.2013.08.021

9. Rieger J, Zalmanowitz J, Wolfaardt J. Functional outcomes after organ
preservation treatment in head and neck cancer: a critical review of the
literature. Int J Oral Maxillofac Surg. (2006) 35(7):581-7. doi: 10.1016/j.
1jom.2006.03.026

10. Huang SH, O’Sullivan B. Overview of the 8th edition TNM classification for
head and neck cancer. Curr Treat Options Oncol. (2017) 18(7):1-13. doi: 10.
1007/511864-017-0484-y

11. Murono S, Tsuji A, Endo K, Kondo S, Wakisaka N, Yoshizaki T. Factors
associated with  gastrostomy tube dependence
chemoradiotherapy for hypopharyngeal cancer. Support Care Cancer.
(2015) 23(2):457-62. doi: 10.1007/s00520-014-2388-8

12. Aylward A, Abdelaziz S, Hunt JP, Buchmann LO, Cannon RB, Lloyd S, et al.
Rates of dysphagia-related diagnoses in long-term survivors of head and neck
cancers. Otolaryngol Head Neck Surg. (2019) 161(4):643-51. doi: 10.1177/
0194599819850154

13. Huh G, Ahn S-H, Suk J-G, Lee M-H, Kim WS, Kwon SK, et al. Severe late
dysphagia after multimodal treatment of stage III/IV laryngeal and
hypopharyngeal cancer. Jpn ] Clin Oncol. (2020) 50(2):185-92. doi: 10.
1093/jjcolhyz158

after concurrent

2022 | Volume 9 | Article 879830


https://doi.org/10.1097/RMR.0b013e3181570c3f
https://doi.org/10.1097/RMR.0b013e3181570c3f
https://doi.org/10.1007/s00405-018-5054-9
https://doi.org/10.1007/s00405-018-5054-9
https://doi.org/10.1093/annonc/mdh101
https://doi.org/10.2478/raon-2019-0028
https://doi.org/10.2478/raon-2019-0028
https://doi.org/10.1097/00005537-200408000-00008
https://doi.org/10.1016/j.jpsychores.2013.08.021
https://doi.org/10.1016/j.ijom.2006.03.026
https://doi.org/10.1016/j.ijom.2006.03.026
https://doi.org/10.1007/s11864-017-0484-y
https://doi.org/10.1007/s11864-017-0484-y
https://doi.org/10.1007/s00520-014-2388-8
https://doi.org/10.1177/0194599819850154
https://doi.org/10.1177/0194599819850154
https://doi.org/10.1093/jjco/hyz158
https://doi.org/10.1093/jjco/hyz158
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

Joo et al.

Dysphagia After Hypopharyngeal Cancer Surgery

14.

15.

16.

17.

18.

19.

20.

21.

Vu KN, Day TA, Gillespie MB, Martin-Harris B, Sinha D, Stuart RK, et al.
Proximal esophageal stenosis in head and neck cancer patients after total
laryngectomy and radiation. ORL. (2008) 70(4):229-35. doi: 10.1159/
000130870

Kraaijenga S, Oskam I, van der Molen L, Hamming-Vrieze O, Hilgers F, Van
Den Brekel M. Evaluation of long term (10-years+) dysphagia and trismus in
patients treated with concurrent chemo-radiotherapy for advanced head and
neck cancer. Oral Oncol. (2015) 51(8):787-94. doi: 10.1016/j.oraloncology.
2015.05.003

Petersen JF, Pézier TF, van Dieren JM, van der Noort V, van Putten T, Bril SI,
et al. Dilation after laryngectomy: Incidence, risk factors and complications.
Oral Oncol. (2019) 91:107-12. doi: 10.1016/j.oraloncology.2019.02.025
Maclean J, Szczesniak M, Cotton S, Cook I, Perry A. Impact of a
laryngectomy and surgical closure technique on swallow biomechanics and
dysphagia severity. Otolaryngol Head Neck Surg. (2011) 144(1):21-8.
doi: 10.1177/0194599810390906

DdS Q, Portas JG, Dedivitis RA, Lehn CN, Barros APB. Swallowing and
quality of life after total laryngectomy and pharyngolaryngectomy. Braz
J Otorhinolaryngol. (2009) 75:556-64.

Evangelista LM, Bayoumi A, Dyer BA, Shukla RP, Rao SD, Belafsky PC. The
relationship between posterior pharyngeal wall thickness and swallowing
function after radiation therapy. Acta Otolaryngol. (2020) 140(8):685-8.
doi: 10.1080/00016489.2020.1752933

Palmer JB, Tanaka E, Ensrud E. Motions of the posterior pharyngeal wall in
human swallowing: a quantitative videofluorographic study. Arch Phys Med
Rehabil. (2000) 81(11):1520-6. doi: 10.1053/apmr.2000.17829

Palmer JB, Tanaka E, Siebens AA. Motions of the posterior pharyngeal wall
in swallowing. Laryngoscope. (1988) 98(4):414-7. doi: 10.1288/00005537-
198804000-00012

Frontiers in Surgery | www.frontiersin.org

22. Aminpour S, Leonard R, Fuller SC, Belafsky PC. Pharyngeal wall differences
between normal younger and older adults. Ear Nose Throat J. (2011) 90(4):
E1-E5. doi: 10.1177/014556131109000412

23. Chen AY, Frankowski R, Bishop-Leone J, Hebert T, Leyk S, Lewin J, et al. The
development and validation of a dysphagia-specific ~quality-of-life
questionnaire for patients with head and neck cancer: the MD Anderson
dysphagia inventory. Arch Otolaryngol Head Neck Surg. (2001) 127(7):870-6.

24. Belafsky PC, Mouadeb DA, Rees CJ, Pryor JC, Postma GN, Allen J, et al.
Validity and reliability of the eating assessment tool (EAT-10). Ann Otol
Rhinol  Laryngol ~ Suppl.  (2008)  117(12):919-24. doi:  10.1177/
000348940811701210

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as
a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Joo, Lee, Jung, Choi, Nam and Kim. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

2022 | Volume 9 | Article 879830


https://doi.org/10.1159/000130870
https://doi.org/10.1159/000130870
https://doi.org/10.1016/j.oraloncology.2015.05.003
https://doi.org/10.1016/j.oraloncology.2015.05.003
https://doi.org/10.1016/j.oraloncology.2019.02.025
https://doi.org/10.1177/0194599810390906
https://doi.org/10.1080/00016489.2020.1752933
https://doi.org/10.1053/apmr.2000.17829
https://doi.org/10.1288/00005537-198804000-00012
https://doi.org/10.1288/00005537-198804000-00012
https://doi.org/10.1177/014556131109000412
https://doi.org/10.1177/000348940811701210
https://doi.org/10.1177/000348940811701210
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

	Risk Stratification of Dysphagia After Surgical Treatment of Hypopharyngeal Cancer
	INTRODUCTION
	MATERIALS AND METHODS
	Study Population
	Variables
	Statistical Analysis

	RESULTS
	DISCUSSION
	CONCLUSIONS
	CONTRIBUTION TO THE FIELD STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	AUTHOR CONTRIBUTIONS
	FUNDING
	REFERENCES


