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Abstract

Background: Transora videolaryngoscopic surgery (TOVS) has been widely applied for early T stage head and neck cancer.
Theresection is performed with aminimum safety margin for function preservation under alimited surgical field of view, making
it difficult to be certain of complete resection.

Objective: Our aim isthe evaluation of the completeness of resection by initial TOV S resection, and the possibility of primary
control by TOV Salone, allowing for repeat proceduresfor function preserving trestment in early T stage laryngeal, oropharyngeal,
and hypopharyngeal cancer patients.

Methods: Patients are treated by TOV S for the primary site with or without neck dissection. Patients are divided in two groups
based on the results of the pathological evaluation of the surgical specimen; the control group in which the resection is considered
to be complete, and the intervention (second-look procedure) group in which incomplete tumor resection is suspected. The
predictive factors for the possibility of complete resection by TOV S will then be analyzed.

Results: Patient enrollment started on January 1, 2014, and closed on March 31, 2016, with 54 patients. The control group
consists of 27 patients, the intervention group is 21 patients, and 6 patients were excluded. There were no clinical differences
between the control and intervention groups. The observation period will end on December 31, 2018.

Conclusions: TOV S has potential for both definitive resection and function preservation with minimal invasiveness. Identifying
the limitations of TOVSis beneficia to ensure accurate treatment selection in early T stage head and neck cancer patients.

Trial Registration: UMIN Clinical Trials Registry: UMIN000012485; https://upload.umin.ac.jp/cgi-open-bin/ctr_e/ctr_view.cgi?
recptno=R000014472 (Archived by WebCite at http://www.webcitation.org/6v1b741lw)
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Introduction

The treatment of head and neck cancer demands attention be
paid both to definitive curability and function preservation, for
example, phonation and deglutition. Although most head and
neck cancer patients indicate advanced stage at the first visit,
the number of early T stage patients has been increasing because
of the development of diagnostic instruments, such as positron
emission tomography-computed tomography (PET-CT) [1] and
narrow band imaging (NBI) endoscopy [2], as well as greater
awareness of head and neck cancer among doctorsin other fields
[3]. With the development of surgical support instruments, there
have been many innovations in minimally invasive surgery for
the treatment of head and neck cancer, especially with regard
to definitive surgery for early T stage patients [4-8]. The local
or regional recurrence rates are 13.4% [9] for transoral surgery
(TOS) and 24.7% [10] for (chemo)radiotherapy inearly T stage
laryngeal cancer, 14.4% [11] and 22.8% [12] in oropharyngeal
cancer, and 25.4% [13] and 30.2% [14] in hypopharyngeal
cancer, respectively. Although these data are from a single
institutional retrospective study, TOS has been considered to
provide equivalent outcomes to conventional
(chemo)radiotherapy or open surgery (eg, total or partial
laryngectomy, pharyngectomy [4,6,15,16]). In our department,
transoral videolaryngoscopic surgery (TOVS) [6] has been
applied to T1 and T2 laryngeal, oropharyngeal, and
hypopharyngeal cancer asalocal surgery with or without neck
dissection. We believe that one of the main problems associated
with TOV Sistheissue of completeness of resection dueto the
limited field of view and lack of maneuverahility, aswell asthe
minimum safety margin required for maximum function
preservation. In this study, we sought to identify the
completeness or limitation of TOV S through the application of
the second-look procedure in cases of suspected incomplete
tumor resection.

Methods

Study Setting
This parallel two-arm open-label nonrandomized trial istaking
place at asingleinstitute (ie, an academic hospital).

Endpoints

The primary endpoints are the evaluation of the completeness
of resection by the initial TOV'S resection, and the possibility
of primary control by TOVS alone, alowing for repeat
procedures of salvage surgery in cases of suspected incomplete
tumor resection at the initial TOVS. The secondary endpoints
are overal survival, disease free survival, and function
preserving survival.

Eligibility Criteria
Head and neck cancer is classified according to the 7"edition
of the TNM classification [17]. Clinical T1 and T2 stage

laryngeal, oropharyngeal, and hypopharyngeal carcinoma
patients are enrolled.
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Inclusion Criteria

Prior to enrollment in thistrial, the patients must meet al of the
following criteria: pathologically proven carcinoma; primary
tumor located in the larynx, oropharynx, or hypopharynx; cT1
and cT2 tumor on visual and endoscopic examinations and
imaging examinations (eg, CT and/or magnetic resonance
imaging [MRI]); cN stage evaluated by ultrasonic echo [US]
and/or PET-CT); primary site assessed as resectable by TOVS
and regional lymph node by neck dissection on CT, MRI, and/or
US; no distant metastasison PET-CT (cMO0); no prior treatment
for any head and neck cancers; aged over 20 yearsold (regarded
as alega adult in Japan); performance status 0-2 on Eastern
Cooperative Oncology Group (ECOG) criteria; sufficient general
condition for the operation under general anesthesia; and
provision of written informed consent.

Exclusion Criteria

Prior to enrollment in this trial, the patients must not have
incurable synchronous malignancies, priority systemic diseases,
nor refuse to undergo the second-look procedure.

Patients who had treatment history in the head and neck are
excluded because of the possibility of scar formation that can
influence submucosal resection by TOVS. The patients who
had previous malignancy are included in case these diseases
have been cured or well controlled (maintaining complete
response condition).

Enrollment

Patient enrolIment started on January 1, 2014, for a scheduled
period of 2 years. Ethics approval for the study was obtained
from Yokohama City University Institutional Review Board
(#B131107003). Written informed consent was obtained from
the participants in the study and for publication of their data.

Treatment M ethods

Surgery

Primary resection is performed using the TOV Stechnique. The
mucosal lesion is confirmed by NBI endoscope and Lugol’s
solution dyeing. The horizontal safety margin isset at 1-3 mm
from the border of thelesion. Thevertical resectionisperformed
in the submucosal layer. After resection, rapid pathological
margin examination is undertaken for the horizontal and vertical
sections. In cases with positive margins as assessed by rapid
pathological examination, additional resection is performed
until a negative margin is confirmed. The resected specimen is
stretched on a cork board to clarify directions and fixed with
formalin for permanent pathological diagnosis. The wound is
covered with a polyglycolic acid sheet for oropharyngeal and
hypopharyngeal cancer patients. In node positive patients, neck
dissection is performed at the same time.

Control Arm

The patientsin whom the resection is assessed as complete with
negative margins by both rapid and permanent pathological
examinations receive no additional therapy for local control.
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I ntervention (Second-L ook Procedure) Arm

The patients in whom compl ete resection is not unexpectedly
confirmed by permanent pathological examination (ie, the

Figure 1. Study schedule.

Interim analysis

Beginning of entry &
End of entry

| |
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presence of positive or close margins) are entered into the
intervention arm. Approximately 2-3 months after the first
TOVS operation, the second-look procedure (re-TOVYS) is
performed for these patients.

Final analysis

|

Entry period

Observation period

1Jan. 2014 31 Dec. 2015

The period between first and second TOVS are set as wound
repair time for precise observation at the second-look TOV'S,
and close follow-up is applied during the period for these
patients. During the second-look procedure, precise observation
by high-vision endoscope, pathological examination from the
resected primary site, and additional resection for the tumor
remnant are performed.

In cases where the additional resection cannot be completed
using the TOVS technique, open surgery and/or
(chemo)radiotherapy are administered as alternative definitive

therapy.

Follow-Up

All patients are followed up for at least 5 years after patient
accrua has been completed. Visual and endoscopic observations
of the primary site are performed every month for the first and
second years, and every 2-3 monthsfrom thethird to fifth years.
Enhanced cervica CT and/or US for the primary site and
regional lymph nodes is performed every 3-6 months for the
first and second years, and every 6-12 months from the third to
fifth years. PET-CT is performed every year for the first and
second years, and enhanced whole body CT is performed every
year from the third to fifth years for the evaluation of distant
metastasis.

Scheduled Analysis

Target sample sizeis set at 40-60 patients, based on the average
patient number (20-30 patients per year) in our institution and
the entry period of 2 years. We plan an interim analysis at the
end of the entry period. If the number of patients enrolled has
reached the target number at the time of the interim analysis,
enrollment will cease. If not, enrollment will be extended until
at least 40 patients are enrolled. The fina analysis is to be
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31 Dec. 2018

performed 5 years after the first entry. The expected schedule
isshown in Figure 1.

Statistical Analysis

For univariate and multivariate comparisons, Fisher's exact test
and a Cox proportional hazards model are used, respectively.
The outcome variables are completeness of the first TOVS
resection, the possibility of local control by TOV'S, and survival.
Thepredictive variablesareclinical characteristics(ie, age, sex,
primary site, primary subsite, TN stage, tumor shape, enhanced
CT observation), pathological characteristics (ie, histological
type, differentiation, margin study, lymphatic invasion, vascular
invasion, nerve invasion), and others (eg, tumor location in
glottic cancer and human papilloma virus infection in
oropharyngeal cancer). These predictive variables emerge after
the initial TOVS. We therefore expect them to be factors
predicting outcome.

Results

Trial Status

UMIN Clinica Trids Registry (UMIN000012485) was
completed December 14, 2013. Patient enrollment started
January 1, 2014, and enrollment closed March 31, 2016, with
54 patients. The observation period will end December 31, 2018.

Patient Characteristics

Patient enrollment began January 1, 2014, and closed March
31, 2016, with 54 patients (Table 1). We placed 27 patientsinto
the control group and 21 patients into the intervention group.
Six patients were excluded based on the following: 2 patients
had past treatment history in the head and neck, 2 patients had
incurable synchronous malignancies, and 2 patientsrejected the
second-look procedure.
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Table 1. Patient characteristics.
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Control group (n=27)

Intervention group (n=21)

Agein years, range (median) 48-85 (67) 55-84 (71)
Sex, n
Mae 25 18
Female 2 3
Primary site, n
Larynx 9 5
Oropharynx 10 4
Hypopharynx 8 12
TN stage, n
T
Tis 4 0
T1 12 7
T2 11 14
N
NO 22 21
N1 1 0
N2 4 0
N3 0 0
Pathology, n
Squamous cell carcinoma 26 21
Spindle cell carcinoma 1 0
Discussion TOVS aspires to definitive resection with minimum safety

Principal Findings

TOS is considered to be a definitive therapy, comparable to
radiotherapy or open surgery, for early T stage laryngedl,
oropharyngeal, and hypopharyngeal cancer consistent with
organ and function preservation. In the case of early T stage
with node-positive patients, TOS is performed with neck
dissection. TOS includes TOVS [6,8,16,17], transoral LASER
microsurgery (TLM) [9,13,15], transoral robotic surgery (TORS)
[4], and endoscopic laryngo-pharyngeal surgery (ELPS) [5,7].
There are advantages and disadvantages associated with all
these surgical procedures. Endoscope-assisted surgery (eg,
TOVS, TORS, and ELPS) affords precise views that help
resection be completed with minimal invasiveness[4-8,16,17].
Straight operation field surgery (eg, TOVSand TLM) provides
easy maneuverability in a sSmilar manner to
laryngo-microsurgery techniques|[6,8,9,13,15-17], while TORS
allows a better view and more accurate procedure, especialy
when working in less accessible areas [4]. Among these
techniques, we mainly choose TOVS, as our priorities are
precise endoscopic observation and easy access to the target
region [6,8,16,17]. On the other hand, one of the common
drawbacks to these techniques is the limited view and working
field [4-9,13,15-17].
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marginsthat may contributeto organ and function preservation.
However, such an approach increases the risk of remnant tumor.
Ascompleteresection is confirmed by pathological evaluation,
the actual decision is difficult because the surgical margin is
kept to a minimum and the specimen tends to shrink during
electrical coagulation and formalin fixation. The can lead to
difficulties in identifying positive or close margins. Salvage
treatment for remnant and recurrent tumors at the primary site
differs by institution. The salvage treatment is selected among
a number of options including re-TOS, radical dissection (eg,
total or partia laryngectomy and pharyngectomy), and
(chemo)radiotherapy, depending on the recurrence status
[7,9,18,19]. Radical dissection isconsidered asthe most reliable
and effective treatment method, but results in some loss of
function (eg, aphonia, dysarthria, and dysphagia). Although
(chemo)radiotherapy can preserve the organs, sensory torpor
and/or radiation scars cause functional disorders (eg, hoarseness
and dysphagia [20,21]). Moreover, radical dissection after
(chemo)radiotherapy failure indicates a high incidence of
postoperative complications[22]. Taken together, the drawbacks
associated with radical dissection and/or (chemo)radiotherapy
and the concept of function preservation that underpins TOS
lead us to select re-TOVS as our first choice in salvage
treatment.
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Limitations TOV S can allow disease control by use of the TOV S technique
with function preservation. We hypothesize that one of the
causes of remnant tumor isthe limited observation and resection
that follows from restricted field of view and maneuverability.
Second-look TOVS is adapted for high-risk patients with
Conclusions remnant tumor, and precise observation and/or biopsy for

Early detection of remnant and recurrent tumors is necessary ~ confirmation of a pathological negative statusis performed for
when considering re- TOV'S. Recurrence after completeresection @y actual cases of no remnant tumor. Additional resection is
is stochastic, and it is considered impossible to absolutely —Performed for truly remnant cases. We hope to identify the

prevent such recurrence. However, we think that second-look ~ Predictive factors for complete or incomplete resection by
TOVS.

There potential limitationsto our study. Research istaking place
at only a single institute, and recruited numbers are low. This
small sample size may affect the generalizability of results.

Conflictsof Interest
None declared.

Authors Contributions

GN and NO caollectively drafted the study protocol and ethical approval. GN participated in the central monitoring of data
collection, trial management, and data anaysis. DS, KY, YA, YC, and TT participated in patient diagnosis, treatment, and
follow-up. NO, who is the principal investigator of this study, had full accessto all the datain the study and takes responsibility
for the integrity of the data and the accuracy of the data analysis. All authors read the manuscript draft critically to make
contributions, and all authors read and approved the final manuscript.

References

1.  Dammann F, Horger M, Mueller-Berg M, Schiemmer H, Claussen CD, Claussen C, et a. Rational diagnosis of squamous
cell carcinoma of the head and neck region: comparative evaluation of CT, MRI, and 18FDG PET. AJR Am J Roentgenal.
Apr 2005;184(4):1326-1331. [doi: 10.2214/ajr.184.4.01841326] [Medline: 15788619]

2. Watanabe A, Taniguchi M, Tsujie H, Hosokawa M, Fujita M, Sasaki S. The value of narrow band imaging endoscope for
early head and neck cancers. Otolaryngol Head Neck Surg. Apr 2008;138(4):446-451. [doi: 10.1016/j.0tohns.2007.12.034]
[Medline: 18359352]

3.  MoritaM, Saeki H, Ito S, Kimura Y, YamashitaN, Ando K, et al. Surgical strategies for esophageal cancer associated with
head and neck cancer. Surg Today. Sep 2014;44(9):1603-1610. [doi: 10.1007/s00595-013-0713-3] [Medline: 23989943]

4.  Weinstein GS, O'Malley BW, Snyder W, Hockstein NG. Transoral robotic surgery: supraglottic partial laryngectomy. Ann
Otol Rhinol Laryngol. Jan 2007;116(1):19-23. [doi: 10.1177/000348940711600104] [Medline: 17305273]

5. FujitaY, Hiramatsu M, Kawai M, Tashiro K, Umegaki E, Tokioka S, et al. Successful treatment for hypopharyngeal cancer
in a patient with superficial esophageal cancer by endoscopic submucosal dissection. Endoscopy. Sep 2008;40 Suppl
2:E189-E190. [doi: 10.1055/s-2007-995570] [Medline: 18709610]

6.  Shiotani A, Tomifuji M, Araki K, Yamashita T, Saito K. Videolaryngoscopic transoral en bloc resection of supraglottic
and hypopharyngeal cancers using laparoscopic surgical instruments. Ann Otol Rhinol Laryngol. Apr 2010;119(4):225-232.
[doi: 10.1177/000348941011900403] [Medline: 20433020]

7. OkadaK, TsuchidaT, IshiyamaA, Taniguchi T, Suzuki S, Horiuchi Y, et al. Endoscopic mucosal resection and endoscopic
submucosal dissection for en bloc resection of superficial pharyngeal carcinomas. Endoscopy. Jun 2012;44(6):556-564.
[doi: 10.1055/s-0032-1309720] [Medline: 22638778]

8.  Okami K, Ebisumoto K, Sakai A, Sugimoto R, Maki D, Saito K, et a. Transoral en bloc resection of superficial laryngeal
and pharyngeal cancers. Head Neck. Aug 2013;35(8):1162-1167. [doi: 10.1002/hed.23094] [Medline: 22972757]

9. Ansarin M, Cattaneo A, De Benedetto L, Zorzi S, Lombardi F, Alterio D. Retrospective analysis of factors influencing
oncologic outcome in 590 patients with early-intermediate glottis cancer treated by transoral laser microsurgery. Head
Neck. 2017;39:71-81. [doi: 10.1002/hed.24534]

10. NishimuraG, TsukudaM, Mikami Y, Matsuda H, Horiuchi C, Taguchi T, et a. Efficacy of concurrent chemoradiotherapy
for T1 and T2 laryngeal squamous cell carcinomaregarding organ preservation. Anticancer Res. Feb 2009;29(2):661-666.
[FREE Full text] [Medline: 19331217]

11. KassJ, Giradez L, Gooding W, Choby G, Kim S, Miles B, et al. Oncologic outcomes of surgically treated early-stage
oropharyngeal squamous cell carcinoma. Head Neck. Oct 2016;38(10):1467-1471. [doi: 10.1002/hed.24456] [Medline:
27080244]

12. Selek U, Garden A, Morrison W, El-Naggar A, Rosenthal D, Ang K. Radiation therapy for early-stage carcinoma of the
oropharynx. Int JRadiat Oncol Biol Phys. Jul 01, 2004;59(3):743-751. [doi: 10.1016/j.ijrobp.2003.12.002] [Medline:
15183477]

http://www.researchprotocols.org/2017/12/€235/ JMIR Res Protoc 2017 | vol. 6 | iss. 12| e235 | p. 5
(page number not for citation purposes)


http://dx.doi.org/10.2214/ajr.184.4.01841326
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15788619&dopt=Abstract
http://dx.doi.org/10.1016/j.otohns.2007.12.034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18359352&dopt=Abstract
http://dx.doi.org/10.1007/s00595-013-0713-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23989943&dopt=Abstract
http://dx.doi.org/10.1177/000348940711600104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17305273&dopt=Abstract
http://dx.doi.org/10.1055/s-2007-995570
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18709610&dopt=Abstract
http://dx.doi.org/10.1177/000348941011900403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20433020&dopt=Abstract
http://dx.doi.org/10.1055/s-0032-1309720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22638778&dopt=Abstract
http://dx.doi.org/10.1002/hed.23094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22972757&dopt=Abstract
http://dx.doi.org/10.1002/hed.24534
http://ar.iiarjournals.org/cgi/pmidlookup?view=long&pmid=19331217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19331217&dopt=Abstract
http://dx.doi.org/10.1002/hed.24456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27080244&dopt=Abstract
http://dx.doi.org/10.1016/j.ijrobp.2003.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15183477&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Nishimuraet al

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

Weiss B, Ihler F, Wolff H, Schneider S, Canis M, Steiner W, et a. Transoral laser microsurgery for treatment for
hypopharyngeal cancer in 211 patients. Head Neck. Aug 2017;39(8):1631-1638. [doi: 10.1002/hed.24814] [Medline:
28474378]

Sato K, Kubota A, Furukawa M, Kitani Y, Nakayama Y, Nonaka T, et al. Definitive radiotherapy for early-stage
hypopharyngeal squamous cell carcinoma. Eur Arch Otorhinolaryngol. Aug 2015;272(8):2001-2006. [doi:
10.1007/s00405-014-3132-1] [Medline: 24939176]

Ambrosch P. Endoscopic laser surgery of the upper aerodigestive tract: with special emphasis on cancer surgery. Stuttgart.
Thieme; 2000.

Yamashita T, Tomifuji M, Araki K, Kurioka T, Shiotani A. Endoscopic transoral oropharyngectomy using |aparoscopic
surgical instruments. Head Neck. Sep 2011;33(9):1315-1321. [doi: 10.1002/hed.21604] [Medline: 21837702]

Sobin L, Wittekind C. TNM Classification of Malignant Tumours. New York. Wiley; 2009.

Weiss B, Bertlich M, Canis M, Ihler F. Transoral laser microsurgery or total laryngectomy for recurrent squamous cell
carcinoma of the larynx: Retrospective analysis of 199 cases. Head Neck. Jun 2017;39(6):1166-1176. [doi:
10.1002/hed.24737] [Medline: 28252821]

Weiss B, Ihler F, Pilavakis Y, Wolff H, Canis M, Welz C. Transoral laser microsurgery for T1b glottis cancer: review of
51 cases. Eur Arch Otorhinolaryngol. 2017;274:1997-2004. [doi: 10.1007/s00405-016-4432-4]

Rosenthal DI, Lewin JS, Eisbruch A. Prevention and treatment of dysphagia and aspiration after chemoradiation for head
and neck cancer. J Clin Oncol. Jun 10, 2006;24(17):2636-2643. [doi: 10.1200/JCO.2006.06.0079] [Medline: 16763277]
Caudell JJ, Schaner PE, Meredith RF, Locher JL, Nabell LM, Carroll WR, et a. Factors associated with long-term dysphagia
after definitive radiotherapy for locally advanced head-and-neck cancer. Int JRadiat Oncol Biol Phys. Feb 01,
2009;73(2):410-415. [doi: 10.1016/).ijrobp.2008.04.048] [Medline: 18635320]

Taguchi T, Nishimura G, Takahashi M, Shiono O, Komatsu M, Sano D, et al. Treatment results and prognostic factors for
advanced squamous cell carcinoma of the head and neck treated with salvage surgery after concurrent chemoradiotherapy.
Int J Clin Oncol. Oct 2016;21(5):869-874. [doi: 10.1007/s10147-016-0964-2] [Medline: 26908193]

Abbreviations

ECOG: Eastern Cooperative Oncology Group

ELPS: endoscopic laryngo-pharyngeal surgery

MRI: magnetic resonance imaging

NBI: narrow band imaging

PET-CT: positron emission tomography-computed tomography
TLM: transoral laser microsurgery

TORS: transoral robotic surgery

TOS: transoral surgery

TOVS: transoral videolaryngoscopic surgery

US: ultrasonic echo

Edited by G Eysenbach; submitted 06.09.17; peer-reviewed by B Ansa, C Fundakowski; commentsto author 28.09.17; revised version
received 16.10.17; accepted 29.10.17; published 05.12.17

Please cite as:

Nishimura G, Sano D, Yabuki K, Arai Y, Chiba Y, Tanabe T, Oridate N

The Second-Look Procedurefor Transoral Videolaryngoscopic Surgery for T1 and T2 Laryngeal, Oropharyngeal, and Hypopharyngeal
Cancer Patients: Protocol for a Nonrandomized Clinical Trial

JMIR Res Protoc 2017;6(12):€235

URL: http://www.researchprotocols.org/2017/12/e235/

doi: 10.2196/resprot.8907

PMID: 29208591

©Goshi Nishimura, Daisuke Sano, Kenichiro Yabuki, Yasuhiro Arai, Yoshihiro Chiba, Teruhiko Tanabe, Nobuhiko Oridate.
Originally published in IMIR Research Protocols (http://www.researchprotocols.org), 05.12.2017. Thisis an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the origina work, first published in IMIR
Research Protocols, is properly cited. The complete bibliographic information, a link to the origina publication on
http://www.researchprotocols.org, as well as this copyright and license information must be included.

http://www.researchprotocols.org/2017/12/€235/ JMIR Res Protoc 2017 | vol. 6 | iss. 12| €235 | p. 6

(page number not for citation purposes)


http://dx.doi.org/10.1002/hed.24814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28474378&dopt=Abstract
http://dx.doi.org/10.1007/s00405-014-3132-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24939176&dopt=Abstract
http://dx.doi.org/10.1002/hed.21604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21837702&dopt=Abstract
http://dx.doi.org/10.1002/hed.24737
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28252821&dopt=Abstract
http://dx.doi.org/10.1007/s00405-016-4432-4
http://dx.doi.org/10.1200/JCO.2006.06.0079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16763277&dopt=Abstract
http://dx.doi.org/10.1016/j.ijrobp.2008.04.048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18635320&dopt=Abstract
http://dx.doi.org/10.1007/s10147-016-0964-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26908193&dopt=Abstract
http://www.researchprotocols.org/2017/12/e235/
http://dx.doi.org/10.2196/resprot.8907
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29208591&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

