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Abstract

Obijective: This study aimed to investigate risk factors predictive of local recurrence
and/or lymph node metastasis after transoral resection of early hypopharyngeal
cancer.

Methods: Forty-nine consecutive patients who underwent transoral videolaryngoscopic
surgery (TOVS) as an initial treatment for hypopharyngeal cancer were evaluated. On
univariate and multivariate analysis, local recurrence rates were assessed respectively
using log-rank test and cox regression analysis according to the following parameters:
subsite, pT, mucosal margin, lymphatic invasion, vessel invasion, tumor thickness
(>4 mm vs <4 mm), history of esophageal cancer, and multiple Lugol-voiding lesions
(LVLs) in the esophagus. Categorical variables were evaluated for their associations with
lymph node metastasis using chi-squared test or Fisher's exact test.

Result: The subsites of primary lesions were piriform sinus in 24 patients, posterior
wall in 15 patients, and postcricoid in 10 patients. Thirty patients had esophageal
cancer. Local recurrence occurred in 14 patients. Three patients had lymph node
metastasis at the time of diagnosis and four patients developed lymph node metasta-
sis after the initial treatment, resulting a total of seven patients having lymph node
metastasis. While mucosal margin and LVLs showed significant associations with
local recurrence on univariate analysis, only LVLs remained as a significant risk factor
on multivariate analysis (P = .0395; hazard ratio = 8.897; 95% confidence interval,
1.113-71.15). Most cases of local recurrence were satisfactorily controlled by
repeated TOVS. While multivariate analysis could not be performed due to the small
number of the patients with lymph node metastases, venous invasion (P = .0166)
and tumor thickness (P = .0092) were significantly associated with lymph node

metastasis on univariate analysis.
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Conclusions: Local recurrence was more frequent in patients with LVLs, but most of
them were salvaged by repeated TOVS. Patients with venous invasion and/or tumor

thickness greater than 4 mm should be followed up with special attention to lymph

hypopharyngeal cancer, multiple Lugol-voiding lesions, transoral videolaryngoscopic surgery,

IRITANI ET AL.
node metastasis.
Level of Evidence: 3.
KEYWORDS
tumor thickness, vascular invasion
1 | INTRODUCTION

The detection rate of superficial hypopharyngeal cancer has been
increasing due to the introduction of regular screening for hypo-
pharyngeal cancer in patients with esophageal cancer and the preva-
lence of narrow-band imaging (NBI).? Since the hypopharynx and
adjacent organs, as well as the larynx, can directly influence vocal and
swallowing functions, minimally invasive treatment is required for
early-stage cancers arising from their lesions. NCCN guideline recom-
mends definitive radiotherapy (RT) or partial laryngopharyngectomy
with neck dissection for hypopharyngeal carcinoma.> However, RT
may cause laryngopharyngeal dysfunction® and carotid artery steno-
sis/thrombus* as late adverse events. In addition, second occurrences
of primary head and neck and/or esophageal cancers are common in
patients with hypopharyngeal cancer, especially in chronic drinkers
with heterozygous ALDH2, which is common in Japan and East Asian
countries.® Thus, there have been a trend toward treating early hypo-
pharyngeal cancer by less invasive surgery without RT to save RT for
the possible future secondary primary head and neck cancer and/or
esophageal cancer in Japan.® Accordingly, various surgical techniques,
including microlaryngosurgery (MLS), endoscopic laryngopharyngeal
surgery (ELPS), transoral videolaryngoscopic surgery (TOVS), and
transoral robotic surgery (TORS) have been developed for transoral
resection of hypopharyngeal cancers. Among them, ELPS and TOVS
have been widely performed in Japan with favorable functional and
oncological results.® However, to date, only a few studies have inves-
tigated the risk factors predictive of local recurrence and/or lymph
node metastasis after transoral resection of early hypopharyngeal can-
cer. The purpose of this study was to investigate the prognostic fac-
tors after transoral resection of hypopharyngeal cancer.

2 | PATIENTS AND METHODS

Among patients with hypopharyngeal cancer treated by transoral re-
section as initial treatment at the Department of Otolaryngology-
Head and Neck Surgery of the Kobe University Hospital between
2012 and 2019, 49 who had been followed up for more than
12 months or until the time of death were included in this study. Local
lesions were treated with TOVS in all patients. Preoperatively, all

lesions were precisely evaluated with videolaryngoscopy and NBI

(Visera Elite Video System, CLV-5190, Olympus, Japan). TOVS was
performed under general anesthesia. Consistent with the technique
described in previous studies,® the laryngopharyngeal lesion was
exposed during TOVS using the FK-WO retractor (Olympus Medical
Systems, Tokyo, Japan) and a malleable endoscope Endoeye Flex
(Olympus Medical Systems, Tokyo, Japan). The extents of the lesions
were evaluated by NBI and/or iodine solution staining. Generally, a
microsurgery needle with a diameter of 3 mm (Colorado Microdis-
section Needle) was used for dissection. The lesions were principally
resected en bloc with 5 to 10 mm surgical margins (Figure 1). The surgi-
cal specimens were carefully reviewed for tumor thickness and adequacy
of resection using the mucosal and deep margins as well as lymphatic
and vessel invasion (Figure 2). TNM classification was assessed according
to the eighth AJCC staging system. The patients were regularly followed
up using endoscopy with NBI at the outpatient clinic monthly for the first
year, every 2 mo for the second year, and every 3 mo thereafter. Com-
puted tomography (CT) was employed as indicated.

Survival was determined as the duration from the day of TOVS to
the last visit or the time of death. Overall survival, disease-specific
survival, and local-recurrence-free survival were calculated using the
Kaplan-Meier method. Using the log-rank test, the differences in
local-recurrence-free survival were assessed using the univariate anal-
ysis. The following parameters were entered into the log-rank test:
subsites (piriform sinus (PS)/posterior wall (PW)/postcricoid (PC)), pT
(pTis vs pT1-3), mucosal margin (margin negative/carcinoma in situ
(CIS) positive/squamous cell carcinoma (SCC) positive), lymphatic
invasion, vessel invasion, tumor thickness (> 4 mm vs <4 mm), history
of esophageal cancer, and multiple Lugol-voiding lesions (LVLs) in the
esophagus.” The confirmation of LVLs in patients with a history of
total esophagectomy was based on the record of upper gastrointesti-
nal endoscopic findings before the treatment of esophageal cancer.
Baseline variables with P-values of <.05 during the univariate analysis
were included in the multivariate analysis. Cox regression analysis
was used for the multivariate models. Using the chi-squared test or
Fisher's exact test, the categorical variables were evaluated for their
associations with lymph node metastasis. P-values of <.05 were con-
sidered statistically significant, and all the tests were two-sided. EZR
version 3.5.2 was used for the statistical analyses.® For functional
assessment, we examined the laryngeal preservation rate, requirement
of tracheostomy, and postoperative swallowing function (requirement

of tube feeding and type of diets at the time of discharge).
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FIGURE 1  Surgical setup and procedure of TOVS. A, Endoeye Flex. B, FK-WO retractor. C, To exposure the hypopharynx, FK-WO retractor
was orally inserted and fixed. D, Surgical set-up of TOVS. E, Marking by electrode. F, After en bloc resection

FIGURE 2 Histological

evaluation of surgical

specimen. A, A lateral cut-end
was evaluated as a mucosal
margin in the cross-section of the
specimen. B, A deep cut-end was
(B) evaluated as a deep margin.

] y - ; Tumor thickness indicates the
distance from the top to the
bottom of the tumor

Mucosal margin
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FIGURE 3 Kaplan-Meier curves of the 49 patients who underwent TOVS. A, Overall survival, B, disease-specific survival, C, local-recurrence-

free survival

All observational studies in this report were conducted with the
approval of the institutional review board of Kobe University Hospital
(#180101). Written informed consent was obtained from all participants.

3 | RESULTS

3.1 | Background of the patients

The participants included 44 males and five females, with an average
age of 68.9 years and a range of 45-89 years. All patients had a history
of alcohol consumption, and 43 (87.8%) patients had a smoking history.
Thirty (61.2%) patients had an esophageal cancer. Twenty-eight of
them were treated for esophageal cancer at least 1 y before the diag-
nosis of hypopharyngeal cancer, and two patients were found to have
thoracic esophageal cancer as simultaneous primary cancer at the time
of diagnosis of hypopharyngeal cancer. Fifteen patients were treated
with endoscopic submucosal dissection (ESD), seven patients were
treated with RT or chemoradiotherapy (CRT), and eight patients were
treated by total esophagectomy. There were no lesions contiguous to
the previously treated esophageal cancer at the time of transoral re-
section of hypopharyngeal cancer. In addition, no esophageal cancer
invaded to hypopharynx in this series. Thirty-two (65.3%) patients had
LVL (LVL+), and 15 (30.6%) patients had no LVL (LVL-). Information
about LVL could not be obtained in the other two patients.

3.2 | Treatment strategies and oncological
outcomes

At the time of initial diagnosis, metastases to the cervical lymph nodes
were observed (cN+) in three patients, who were treated by simulta-
neous neck dissection (ND) and transoral resection. No other patients
had neck dissection at the time of initial treatment. Two of the three
patients underwent ipsilateral ND, and the other patient had bilateral
ND. The median follow-up duration was 41 months, with a range of

12 to 91 months. During the observation period, one patient was lost

TABLE 1 Pathological outcomes of the surgical specimens
Total number
Factor of patients (%)
Subsite (%)
PS 24 (49.0)
PW 15 (30.6)
PC 10 (20.4)
pT (%)
pTis 22 (44.9)
pT1 15 (30.6)
pT2 11 (22.4)
pT3 1(2.0)
Mucosal margin (%)
- 16 (32.7)
ClIS+ 25(51.0)
SCC+ 8(16.3)
Deep margin (%)
- 48 (98.0)
CIs+ 0(0)
SCC+ 1(2.0)
Vascular invasion (%)
ly+v+ 2 (4.0)
ly+v— 6(12.2)
ly—v+ 3(6.1)
ly—v— 38 (77.6)
Tumor thickness (median) [Min-Max] (mm) 1[0.125-11]

Abbreviations: CIS, carcinoma in situ; ly, lymphovascular invasion; PC,
postcricoid; PS, piriform sinus; PW, posterior wall; SCC, squamous cell
carcinoma; v, vascular invasion.

to follow-up at the 35th months. The 3-y overall survival, 3-y disease-
specific survival, and 3-y local-recurrence-free survival rates were
95.7%, 100%, and 74.0%, respectively (Figure 3). Two patients died of
distant metastases 66 months and 37 months after initial treatment,
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TABLE 2 Characteristics of local recurrence
Univariate analysis Multivariate analysis
Factor Group n 3-year-local recurrence survival P-value HR 95% CI P-value
Subsite PC 10 0.583 (0.230-0.821) 236
PS 24 0.809 (0.492-0.938)
PW 15 0.727 (0.425-0.888)
pT pTis 22 0.741 (0.423-0.901) .996
pT1-3 27 0.722 (0.500-0.857)
Mucosal margin — 16 0.938 (0.632-0.991) .0393
CIS+ 25 0.609 (0.325-0.803)
SCC+ 8 0.600 (0.195-0.852)
Ly - 41 0.744 (0.557-0.862) .55
+ 8 0.750 (0.315-0.931)
\% - 44 0.741 (0.566-0.854) .82
4 5 0.750 (0.128-0.961)
Tumor thickness <4 mm 41 0.800 (0.619-0.901) 293
>4 mm 8 0.500 (0.152-0.775)
Esophageal cancer — 19 0.835 (0.570-0.944) 14
4 30 0.669 (0.436-0.823)
LVLs - 15 0.923 (0.566-0.989) .0149 8.897 1.113-71.15 .0395
4 32 0.665 (0.445-0.814)

Abbreviations: CIS, carcinoma in situ; LVLs, multiple Lugol-voiding lesions; PC, postcricoid; PS, piriform sinus; PW, posterior wall; SCC, squamous cell

carcinoma.

respectively. Other four patients died of other diseases (brainstem
bleeding, lung cancer, esophageal cancer, and interstitial pneumonia).
Regarding the histopathologic type, 29 patients had squamous cell
carcinoma (SCC), one patient had SCC with a carcinosarcoma compo-
nent, and 20 patients had carcinoma in situ (CIS). The locations of the
primary lesions were piriform sinus (PS) in 24 (49.0%) patients, poste-
rior wall (PW) in 15 (30.6%) patients, and postcricoid (PC) in 10 (20.4%)
patients. Twenty-two (44.9%) patients had pTis, 15 (30.6%) patients
had pT1, 11 (22.4%) patients had pT2, and one (2.0%) patient had pT3.
The mucosal surgical margin was positive for SCC (SCC+) in eight
patients and negative for SCC but positive for CIS (CIS+) in 25 patients.
The deep surgical margin was positive for SCC in one patient (Table 1).
Tumor thickness (from the top to the bottom of the tumor) ranged from
0.125 to 11 mm with a median of 1 mm. Among the three patients
who underwent neck dissection, two were diagnosed as pN2b and the
other was diagnosed as pN3b. Postoperative RT was performed in one
patient with marked muscle invasion and another patient with an
extranodal invasion of the lymph nodes who underwent simultaneous

neck dissection and transoral resection.

3.3 | Characteristics of local recurrence

Local recurrence occurred in 14 patients at the primary lesion. Univar-
iate analysis showed that the mucosal margin (SCC+ and/or CIS+ vs
SCC—/CIS—) (P = .0393) and LVLs (P = .0149) were significantly

1.0 T

0.8 R

,____
+

0.6 7

0.4 7

0.2 7

Local recurrence-free survival rate

0.0 7

|
0 20 40 60 80
Months

FIGURE 4 Kaplan-Meier curves on 3-year-local recurrence
survival for LVL vs non-LVL group

associated with local-recurrence-free survival, whereas subsite, pT
classification, lymphatic invasion, venous invasion, tumor thickness,
and the history of esophageal cancer were not. The mucosal margin
and the presence of LVLs, both of which had low P-values (< .05) on
univariate analysis, were included as variables in Cox's regression

analysis. In the multivariate analysis with stepwise selection, only the
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TABLE 3 Characteristics of lymph node metastases

Factor LN+, n=7 LN—, n=42 P-value
Subsite (%) 759
PS 3(42.8) 21 (50.0)
PW 3(42.8) 12 (28.6)
PC 1(14.2) 9(21.4)
pT (%) 1
pTis 3(42.8) 19 (45.2)
pT1-T3 4(57.1) 23 (54.8)
Mucosal margin (%) .859
- 3(42.8) 13(31.0)
CIS+ 3(42.8) 22 (52.4)
SCC+ 1(14.2) 7(16.7)
Ly .32
_ 2(28.6) 6(14.3)
4 5(71.4) 36 (85.7)
\Y 0166
_ 3(42.8) 2(4.8)
+ 4(57.1) 40 (95.2)
Tumor thickness .0092
<4 mm 3(42.8) 38 (90.5)
>4 mm 4(57.1) 4(9.5)
Esophageal cancer (%) 1
- 3(42.8) 16 (23.8)
n 4(57.1) 26 (47.6)
LVLs (%) 1
- 2(28.6) 13(31.0)
+ 5(71.4) 27 (64.3)

Abbreviations: CIS, carcinoma in situ; LVLs, multiple Lugol-voiding lesions;
PS, piriform sinus; PW, posterior wall; PC, postcricoid; SCC, squamous cell
carcinoma.

presence of an LVL remained as a significant risk factor (P = .0395;
hazard ratio = 8.897; 95% confidence interval, 1.113-71.15) (Table 2,
Figure 4).

For the 14 patients with local recurrence, salvage treatments
were performed as follows: TOVS: once in five patients, twice in three
patients, three times in two patients, and six times in one patient; RT
in two patients; CRT in one patient. Twelve of them without delayed
lymph node metastasis were still alive, whereas the other two with
delayed lymph node metastases died of distant metastases. Both of
the two patients who died of distant metastasis had LVLs and a his-

tory of esophageal cancer.

3.4 | Characteristics of lymph node metastases
Three patients had lymph node metastasis at the time of diagnosis
and four patients had regional recurrence after the initial treatment.

Thus, a total of seven patients had lymph node metastasis. Univariate

analysis showed that venous invasion (P = .0166) and tumor thickness
(P = .0092) were significantly associated with lymph node metastasis,
whereas subsite, pT classification, mucosal margin, lymphatic invasion,

and history of esophageal cancer and LVLs were not (Table 3).

3.5 | Functional outcomes

Regarding functional outcomes, the laryngeal preservation rate was
98.0% (48 of 49 patients). One patient underwent total pharyngo-
laryngo-esophagectomy for cervical esophageal cancer 29 months
after TOVS. No local recurrence of hypopharyngeal cancer was
observed in this patient. Tracheostomy was performed in one patient
due to postoperative bleeding, but it was eventually closed during the
hospital stay. No patient required tracheostomy due to airway
obstruction or aspiration. Two patients temporarily required tube
feeding using nasogastric tubes. No patient had permanent
swallowing impairment and patients maintained normal oral intake of
regular diets. None of the 11 patients who underwent multiple trans-
oral resections, including one patient who underwent six transoral

resections, had permanent dysphagia.

3.6 | Discussion

In the present study, univariate analysis showed that the local recur-
rence rates were significantly higher for patients with CIS and/or SCC
positive mucosal margins than for those with negative margins. How-
ever, local control was achieved in more than half of the positive
patients, and local recurrence was well-controlled by repeated TOVS
in most patients. Multivariate analysis showed that the local recur-
rence rate was significantly higher in patients with esophageal LVLs
than in those without LVLs. LVLs are frequently detected by
chromoendoscopy using iodine dye in patients with esophageal can-
cer, especially in chronic drinkers with heterozygous ALDHZ2, which is
common in Japan and Asian countries.> Shimizu et al.? reported that
the metachronous recurrence rate of esophageal cancer was higher in
patients with a large number of scattered Lugol voiding patterns of
the background mucosa than in those with a uniform type. Other pre-
vious studies demonstrated that the presence of several irregularly
shaped multiform LVLs was associated with synchronous and
metachronous SCC in patients with head and neck squamous cell car-
cinomas.*® Thus, what was observed as local recurrence in the present
series may be metachronous multiple occurrences instead of recur-

rence. Shinozaki et al.1!

reported the effectiveness of planned surveil-
lance for detecting second occurrences of primary head and neck
cancers after endoscopic resections of esophageal squamous cell car-
cinomas. The present findings suggest that superficial and early hypo-
pharyngeal cancers should be treated by transoral surgery when
possible, and RT should be saved for second occurrences of primary
cancers in the head and neck and/or esophagus.

It should also be noted that RT and CRT for pharyngeal cancer

are accompanied by the risk of laryngopharyngeal dysfunction® and
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carotid artery stenosis/thrombus* as late adverse events. On the

other hand, several recent reportsf"12

and the findings of the present
study suggest that TOVS is a minimally invasive treatment with favor-
able postoperative laryngopharyngeal function and acceptable
complications.

Although it is desirable to obtain negative margins, local lesions
are ultimately well-controlled by repeated TOVS even if the surgical
margins are positive. In particular, patients with esophageal LVLs are
at a high risk of metachronous occurrence regardless of the surgical
margins. Based on the concept of field cancerization, careful periodi-
cal follow-up using endoscopic examination with NBI is mandatory for
preparation for local recurrences and/or metachronous new lesions.

Pathological examination of the resected specimen revealed that
lymph node metastasis was significantly more probable in patients with
venous invasion or tumor thickness greater than 4 mm, which was con-
sistent with previous reports.*>'* Therefore, these patients should be
followed up with special attention to lymph node metastasis.

A weakness of the present study is the high rates of mucosal margins
during the initial surgery. This may be attributable to our surgical tech-
nique. The surgical field was sometimes limited, especially for PC and PW
lesions, and we occasionally experienced difficulty in securing negative
mucosal margins for these lesions. Recently, various surgical instruments
have been developed for transoral laser microsurgery (TLM),*> endoscopic
laryngopharyngeal surgery (ELPS)%'” and transoral robotic surgery
(TORS)*®? and the usefulness of a curved blade for the FKWO retrac-
tor'? has been reported. To address this weakness, we recommend these
instruments and techniques. Second, the median follow-up duration
(41 months) may not have been adequate for evaluating the local recur-
rence rate. Third, few patients had lymph node metastasis. The ongoing

nationwide multi-institutional study will validate our present findings.

4 | CONCLUSIONS

Local control was achieved in more than half of the patients with posi-
tive surgical margins by initial transoral resection of hypopharyngeal
cancer. Local recurrence rates were higher in patients with LVLs.
Repeated TOVS ultimately controlled the recurrent or metachronous
lesions satisfactorily. Careful follow-up, especially in patients with
LVLs, should be performed for early detection of recurrent or
metachronous lesions. Lymph node metastases were significantly
higher in patients with venous invasion and/or tumor thickness
greater than 4 mm. Postoperative RT or ND should be considered in

these cases.
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