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Information for Authors

THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY invites submission of clin-
ical and experimental papers. Cultural and historical topics pertinent to otolaryngology and related fields
are also publishable. Original articles are welcome from any part of the world and should be sent to the
Editor. They will be reviewed and either accepted for publication or returned. Authors should look carefully
through these notes and some articles in the Journal as guides. If these are followed, fewer problems will
arise and the publication of their articles will be facilitated. Manuscripts should be prepared as described

in the following instructions and mailed to editorthaientjournal@gmail.com

The intructions conform to the Uniform Requirements for Manuscripts submitted to Biomedical
Journals (Ann Int Med 1982;96:766-70.)

Preparation of manuscript Type manuscript on A4-sized page ,with all margins of at least 2.5 cm. Use
double spacing though out, including title page, abstract, text, acknowledgments, references, tables, and
legends for illutrations. Begin each of the following sections on separate pages:itle page,abstract and key
words, text, acknowledgement, references, individual tables, and legends. Number pages consecutively,

beginning with the title page. Type the page number in the upper middle of each page.

Title page The title page should contain (1) the title of the article, which should be concise but informative;
(2) a short running head or footline of no more than 40 characters (count lettera and spaces) placed at
the foot of the title page and identified; (3) first name,middle initial, and last name of each author (s),
with highest academic degree (s); (4) name of department (s) and institution (s) to which the work should
be attributed; (5) disclaimers, if any; (6) name and address of author reponsible for correspondence
regarding the manuscript; (7) name and address of author to whom requests for reprints should be
addressed, or statement that reprints wil not be available from the author; (8) the source (s) of support

in the form of grants, equipment, drugs,or all of these.

Abstract An informative abstract of not more than 200 words in both languages must accompany each
manuscript; it should be suitable for use by abstracting journals and include data on the problem, method
and meterials, results, conclusion. Emphasize new and important aspects of the study or observations.

Use only approved abbreviation, Uninformative abstracts (e.g. “the data will be discussed”)are unacceptable.

Key words Below the abstract, provide no more than ten key words or short phrases that may be published
with the abstract and that will assist indexers in cross- indexing your articles. Use terms from the Medical

Subject Headings list from Index Medicus whenever possible.

Introduction Acquaint the readers with the problem and with the findings of others. Quote the most
pertinent papers. It is not necessary to include all the background literature. State clearly the nature and

purpose of the work.

Materials and Methods Explain clearly yet concisely your clinical, technical or experimental procedures.

Previously published method should be cited only in appropriate references.
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Results Describe your findings without comment. Include a concise textual description of the date

presented in tables, charts and figures.

Discussion Comment on your results and relate them to those of other authors. Define their significance

for experimental research or clinical practice. Arguments must be well founded.

Reference Number references consecutively in the order in which they are first mentioned in the text.
Identify references in text, tables, and legends by arabic numerals (Vancouver reference). References cited
only in tables or in legends to figures should be numberd according to a sequence established by the

first identification in the text of the particular table or illustration.

Use the form of references adopted by the US National library of Medicine and used in Index Medicus.
The titles of journals should be abbreviated according to the style used in Index Medicus. Personal com-
munications,unpublished data or articles published without peer review, including materials appearing in
programs of meeting or in organizational publications,should not be included. Authors are responsible for

the accuracy of their references. Format and punctuation is shown in the following examples.

1) Standard journal article (list all authors when six or less; when seven or more , list only first three and

add et al.).

Sutherland DE, Simmons RL, Howard RJ, and Najarian JS. Intracapsular technique of transplant nephrectomy.
Surg Gynecol Obstet 1978;146:951-2.

2) Corporate author

International Streering Committee of Medical Editors. Uniform requirements for manuscripts submitted to

biomedical journal. Br Med J 1979;1:532-5.

O’Connor M, Woodford FP. Writing Scientific Papers in English ,an ELSE-Ciba Foundation Guide for Authors.
London; Pitmen Medical, 1978.

3) Chapter in book

Parks AG. The rectum. In Sabiston DC, ed. Davis- Christopher Textbook of Surgery, 10 th ed. Philadelphia:
WB Saunders, 1972;989-1002.

Table Tables should be self-explanatory and should supplement, not duplicated, the text. Since the purpose
of a table is to compare and classify related, the data should be logically organized. Type each table
on a separate sheet; remember to double space. Do not submit tables as photographs. Number tables
consecutively and supply a brief title for each. Give each column a short or abbreviated heading. Place
explanatory matter in footnotes, not in the heading. Explain in footnotes, all nonstandard abbreviations
that are used in each table. Omit international horizontal and vertical rules.Cite each table in the text in
consecutive order.If you use data from another published or unpublished source , obtain permission and

acknowledge fully.
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lllustrations Use only those illustrations that clarify and increase understanding of the text. All illustrations
must be numbered and cited in the text. All illustrations must submission in separated files with figure

number. Typewritten of freehand lettering is not acceptable.

Legends for illustrations Type legends for illustrations double spaced, starting on a separate page with
arabic numerals corresponding to the illustrations. When symbols, arrows, numbers, or letters are used to
identify parts of the illustration, identify and explain each clearly in legend. Explain internal scale and

identify method of staining in photomicrographs.

Patient confidentiality Where illustrations must include recognizable individuals, living or dead and of
whatever age,great care muts be taken to ensure that consent for publication has been given. If identifiable
features are not essential to the illustration, please indicate where the illustraion can be cropped. In cases
where consent has not been obtained and recognisable features may appear,it will be necessary to retouch

the illustration to mask the eyes or otherwise render the individual officially unrecognisable.

Check list. Please check each item of the followimg check-list before mailing your manuscript.
1) Letter of submission.
2) Author's Declaration. (for article written in English only)
3) Manuscript arranged in the following order:
e Title page [title, running head,author (s) with highest academic degree (s), department
(s) or institution (s), disclaimer, name (s) and address (es) for correspond ence and

reprints, source (s) of support]

Abstract and Key words

Text (introduction, materials and methods, results, discussion)

References listed consecutively
Tables

e lllustrations (properly labeled)
e Legends for illutrations.
4) Statistical review.

5) Supplementary material (e.g. permission to reproduce published material).

Author's Declaration All manuscripts must be accompanied by the following statement, signed by each
author: in consideration of THAI JOURNAL OF OTOLARYNGOOLOGY HEAD AND NECK SURGERY taking
action in reviewing and editing my (our) submission, the undesigned author(s) hereby transfers, assigns,
or otherwise conveys all copyright ownership to THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK
SURGERY in the event that the same work be published by THAI JOURNAL OF OTOLARYNGOLOGY
HEAD AND NECK SURGERY. The author (s) warrants that the articles is original, is not under consideration
by any other journal and has not previously been published. Furthermore, he (they) warrant (s) that all
investigations reported in his (their) publication were conducted in conformity with the Recommendations
from the Declaration of Helsinki and the International Guiding Principles for Biomedical Research Involving

Animals (Signed)
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Positional Device in Positional Obstructive Sleep Apnea Syndrome

Patients
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ABTRACT

Design : A prospective cohort study of 21 Obstructive sleep apnea patients aimed for comparing the
efficacy between using device and not using device in positional obstructive sleep apnea (POSA) patients.

Setting: Ramathibodi Hospital. In patient department.

Patients and methods: 21 Patients who had POSA (apnea—hypopnea index (AHI) > 5 /hr., 50%
reduction of AHI during non-supine sleep) diagnosis from polysomnography in snoring clinic in
2012-2016. Patients had performed polysomnography together with the device compare with non device.

Outcome measures : Measure and compare apnea-hypopnea index (AHI), respiratory disturbance
index (RDI), percent of vibration, percent of supine sleep time, epworth sleepiness scale and
complications after using the device at least 4 hours per day for at least 1 month. The data were
compared by statistical significant for p value < .05.

Results: Mean supine position was significantly decreased from 71.6% to 1.4%, mean AHI was
significantly decreased from 33.1 events/h to 9 events/h (P < .001) after using positional device,
mean RDI was significantly decreased from 40 events/h to 15.4 events/h (P < .001), mean lowest
SpO2 significantly increased from 84% to 91.2% (P < .001), mean arousal was significantly decreased
from 39.8 events/h to 19.7 events/h (P < .001), mean nonREM AHI was significantly decreased from
35.8 events/h to 12.5 events/h (P < .001), mean REM was significantly increased from 14.1 events/h
to 19.6 events/h (P < .05), and mean epworth sleepiness scale was significantly decreased from
16.3 to 5.4 after using positional device for 1 month. Mean nonsupine AHI was not significantly changed
from 7.6 events/h to 8.4 events/h (P > .05). This result was useful for predicting AHI after using device.
Patients were followed up for at least 1 month and had no complication from using the device.

Conclusion: Positional device can be used for positional obstructive sleep apnea syndrome patients
by using non-supine AHI to predict the outcome.

Keywords: Positional device, Apnea hypopnea index, Obstructive sleep apnea.

Department of Otolaryngology. Ramathibodi Hospital, Mahidol University
? Sleep Disorder Center, Ramathibodi Hospital, Mahidol University
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Positional Device in Positional Obstructive Sleep Apnea Syndrome Patients

INTRODUCTION:

Obstructive sleep apnea (OSA) is a common
and potentially fatal disorder affecting about 30
to 50% of middle-aged adults" . It increases

(11-13)

severity in supine position caused by more

9 The prevalence

collapsible of upper airway
of positional sleep apnea is about 50%-60% of
OSA patients by definition of 50% reduction of
apnea—-hypopnea index (AHI) during non-supine
sleep and usually AHI less than 5 in prone
position(13’15'17), and about 30% of OSA patients
have supine-predominant 0SA"® 5o that
non-supine position is important for positional
sleep apnea patients. Treatment with continuous
positive airway pressure (CPAP) is effective but

with poor compliance“g'zo).

Many effective
techniques for positional therapy exists'"®, but
it may not comfortable to do while sleeping. It
also has poor compliance, so many devices
have been developed to prevent supine position.
Traditional position such as tennis ball technique
that has been reported to significantly decrease
supine sleep time and to decrease AHI in
positional OSA patient(13'21'28) is associated with
discomfort and no improvement in sleep quality

(2227-29) ‘Novel device in this

or daytime alertness
research is a massaging device that is placed
in a plastic bag connected to the strap. The
strap can be adjusted to fit with patient’s body
size. It is placed at the back of patients and
used to warn the patients when they turn to
supine position. When the patients touch the
device, it will vibrate and the patients are warned
to flip their bodies composed of plastic bag

with adjustable belt. The purpose of this research

was to investigate the efficacy of this novel
device by using polysomnogram to measure
apnea-hypopnea index (AHI), respiratory disturbance
index (RDI), percent of supine sleep time, lowest
Sp0,, non REM AHI, nonsupine AHI, epworth
sleepiness scale and complication after using
the device. This novel device can be used for
positioning OSA patients and can use non
supine AHI to select patient for this novel device.
The advantage of the device is that it is cheap
around 200 bath, operated with repeatable
charge with USB, and also individual 3 AAA
batteries, small, lightweight and also can be
used for massage because vibration can help
to promote blood circulation and relieve muscle

aches.

MATERIALS AND METHODS

This study was a prospective analysis of
21 patients, who attended the snoring clinic
in Ramathibodi Hospital (a tertiary center) in
2012-2016. The inclusion criteria were patients’ age
(20-70 years), body mass index (BMI < 30 kg/m?2),
obstructive sleep apnea patients undergoing
polysomnography, apnea—hypopnea index (AHI)
> 5 /hr., 50% reduction of AHI during non-supine
sleep. The exclusion criteria were pregnant patients,
patients with cardiovascular disease, spinal
disease, psychiatric disease. Patients performed
polysomnography together with the device to
measure and compare apnea-hypopnea index
(AHI), respiratory disturbance index (RDI), percent
of vibration, percent of supine sleep time, epworth
sleepiness scale and complications after using

the device at least 4 hours per day for at least
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1 month. The data were compared by statistical

significant for p value < .05.

DEVICE

The device is composed of a plastic bag
with adjustable belt and electric massager size
9.28x9.88x8.8 cm, weight 200g, 4.5V AAAXx3,
power 2W, current 0.3A, automatic vibration when
touching the massager. The device is placed
at the back of patients, and when they turn to
supine position they will touch the switch of
this device which it will vibrate and the patients
are warned to flip their bodies into non supine
position. The device was made from China,
Mimo. [Fig. 1A, 1B].

Fig. 1A: Positional device (Lateral view)

Fig. 1B: Positional device (Top view)

STATISTICAL ANALYSIS:

Sample size was calculated by using PS
program version 3.1.2. with standard deviation
17.6. True difference in the mean response of
matched pairs is 16. Since we needed to study
12 pairs of patients in this study, we recruited
21 patients. Patient’s demographic and outcomes
were performed using statistical software SPSS
18 with paired t-test and statistically significant

if a p-value of < 0.05.

RESULTS

Demographic data of 21 positional OSA

patients are shown in Table 1.

Mean supine position was significantly
decreased from 71.6% to 1.4%, mean AHI was
significantly decreased from 33.1 events/h to 9
events/h (P < .001) after using positional device,
mean RDI was significantly decreased from 40
events/h to 154 events/h (P < .001), mean
lowest SpO2 significantly increased from 84% to
91.2% (P < .001), mean arousal was significantly
decreased from 39.8 events/h to 19.7 events/h
(P < .001), mean nonREM AHI was significantly
decreased from 35.8 events/h to 12.5 events/h
(P < .001), and mean epworth sleepiness scale
was significantly decreased from 16.3 to 5.4
after using positional device for 1 month. Mean
nonsupine AHI was not significantly changed
from 7.6 events/h to 84 events/h (P > .05)
[Table 2 and Graph 1-2]. REM sleep stage
was significantly increased from 14.1% to 19.6%
(P < .001) but not significant in N1-N3 (P >.05)
[Table 3].
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Table 1: Patients’ characteristics and distribution by gender.

Gender N Mean SD SE
Age Male 15 57.0 8.57 2.21

Female 6 59.5 11.13 4.54
BMI Male 15 26.7 2.76 0.71

Female 6 28.6 4.15 1.69

Table 2: Comparison of data after using positional device.
Paired Differences
Variables 95% CI t-test p-value
Mean SD SE
Lower Upper
Pre-Post AHI 241 16.72 3.65 16.51 31.74 6.611 <.001
Pre-Post RDI 246 17.00 3.71 16.89 32.37 6.638 <.001
Pre-Post lowest SpO2 -7.2 5.78 1.26 -9.82 -4.56 -5.696 <.001
Pre-Post arousal 201 14.70 3.21 13.44 26.82 6.276 <.001
Pre-Post supine 70.3 26.76 5.84 58.08 82.44 12.032 <.001
Pre-Post nonrem-AHI 233 26.22 572 11.32 35.19 4.064 <.01
Pre-Post supine AHI 338 26.35 5.75 21.81 45.80 5.878 <.001
Pre-Post nonsupine AHI -0.8 10.36 2.26 -5.52 3.91 -.356 >.05
Pre-Post ESS 11.0 6.19 1.35 8.13 13.77 8.105 <.001
Table 3: Comparison of data at different sleep stages.
Paired Differences
Variables 95% CI t-test p-value
Mean SD SE
Lower Upper

Pre-Post N1 4.0 17.59 3.84 -4.03 11.98 1.036 >.05
Pre-Post N2 0.3 16.73 3.65 -7.30 7.93 .087 >.05
Pre-Post N3 19 11.65 2.54 -3.43 718 .738 >.05
Pre-Post REM -55 10.34 2.26 -10.24 -0.83 -2.452 <.05
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Graph 1: Comparison of data after using positional device.
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Graph 2: Comparison of data of sleep stages after using positional device.
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DISCUSSION

Novel positional device could significantly
improve both subjective and objective measure-
ment in positional OSA patients. There was one
patient who had supine sleep over the device
because the device did not vibrate due to
battery breakdown, so this confirmed that vibration
was strong enough for warning patient to change
to non supine position. The advantage of this
device was a new choice of non invasive treatment
that can select patient and predict result. It is
cheap with light weight without complication,
and it can be an alternative choice for the patient
that failed from other treatment or rejected
CPAP. It can also be modified to a bigger size
to fit the patients or change cover to soft

coated to reduce pain or any uncomfortable.
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thyroiditis), Autoimmune disease Susi Tun
systemic lupus erythematosus (SLE), rheumatoid
arthritis (RA), chronic urticaria, Sjdégren syndrome,
type 1 diabetes LLaL hyperthyroidism

- fiheiilisumitadelsens Selusndu
PBIINNY

- fiheisldsumsansseiinianiuus

3. Mm3ANenitiaya (Data analysis)

Aaneidayazaeiiean
- WAM329A1 thyroglobulin antibody

- WANIIATITULLBNNWEIEINEN

A5n19IATIZTANEDA

Foyaldsunslmazineainsslysunan
Stata Version 15.0 TaeludieyaiBoUSanauuusiaiing
(continuous data) nJeifipyaiduiuunsnszae
TaiuwuuUnf  (Non-normal distribution) LaAd
aifBenssuulu@T median adfBWSULEY
AuInilay Median regression nigidayaifuuuy
nsnszaeddunuuUn® (Normal distribution)
uaAIRDABINTIUUN LAY Mean adRALBaSauiiy
Auinilay Student's ttest uarlusudayaide
AN (qualitative data) abABenssuulde Mean
a0ATUTBUNBUATUINAIY Chi-square test LAY

Fisher's exact test

HAN15338

mﬂmsﬁnmvjﬁﬂwﬁauﬁﬁiau‘lmaﬂﬁﬁuﬁu
nMasnEfilasneunasnnsud  wasldsunisHnsn
$nwn 5endne 1 Aueneu wa. 2555 auieTudl 15
ANIAN W.A. 2561 ﬁé’ﬁu'suﬁﬂwﬁ\lé}’%umimﬁm
Snfoufisanlnseadiovan 3073 Au Tuﬁﬁﬁ@ﬂ’m
fifinansaaiion thyroglobulin antibody naulésy
M3IHIAR 303 AU vjﬁﬂ’saﬁ@"ﬂﬁﬁmnmﬁmﬁﬁmﬁﬁ
wazlipgluinasinisdneenidniiunsisde 125 au
Tuﬁﬁﬁ@’ﬂwa}"}mu 23 AUYNARDDN \iaeanua
%uLﬁamawmﬁimms:qLﬂu medullary thyroid
carcinoma 2 Au L Hashimoto’s thyroiditis 5 Al
WHu lymphocytic thyroiditis 13 AU wae Graves’
disease 3 AU munﬁjuﬁaamaﬁ’ﬁu 102 AU

(Wwund 1)
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u,wugﬁﬁ 1 ugnedIsmsAnLEaANgNAIDENY

N =3,073

No Tg-Ab data

Incomplete data

Excluded criteria

Excluded Pathology

N = 102

ftelungusedne 102 au Fadungs
Differentiated thyroid cancer (DTC) 59 AU
ngu Benign 43 AU UsznaudiBiwandy 91 Ay
(89.2%) Faflungu DTC 55 Au (53.9%) Benign
36 AU (35.3%) WAy 11 AU (10.8%) Gy
ngy DTC 4 AU (3.9%) Benign 7 AU (6.9%)
(P value = 0.358) p1ywadslungs DTC = 459 +
14.6 U nqy Benign = 486 + 15.0 T (P value

0.195) (M5 1)

Iunﬁ;i:u Differentiated thyroid carcinoma (DTC)
(n=59) Usenau@y Papillary thyroid carcinoma
(PTC) 49 AU Micropapillary thyroid carcinoma
6 AU Follicular thyroid carcinoma (FTC) 2 Al
Harthle cell carcinoma 1 AU LWRY Papillary thyroid

carcinoma WUSINAY Hirthle cell carcinoma 1 Al
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A5 1 Lﬂ‘%emLﬁﬂm’agaﬁu@u@’ﬂm’[un@uﬁu“;lu Differentiated thyroid carcinoma (DTC) Aung

Benign pathology

Pathological report DTC Benign P value
n = 59 n = 43
Age (mean = SD;yrs) 459 + 146 486 + 15.0 0.358
Gender 0.195
Female (n,%) 55 (53.9) 36 (35.3)
Male (n,%) 4 (3.9) 7 (6.9)
Type of surgery 0.008
Total thyroidectomy (n,%) 45 (76.3) 22 (51.2)
Unilateral thyroidectomy (n,%) 14 (28.7) 21 (48.8)

innsEntinu i thyroglobulin antibody
(Tg-Ab) dauwﬂﬁﬂTunﬁju DTC @ 155 IU/ml 8N
Tungw Benign Ae 14.3 IU/mI wdlieu3euLiiny

fsananlaeldadf Median regression WuinANa
wansN RS liTe A9 (P value = 0.866)
(13NN 2)

A159% 2 ANANRUSIENINAT thyroglobulin antibody (Tg-Ab) Aauw@iafy Differentiated thyroid

carcinoma (DTC)

Pathological report DTC

Benign P value

Tg-Ab (median, range)

15.5 (<10,>4000)

14.3 (<10,>4000) 0.866

yndayanendimenlungs DTC WouSauiiey
A1 Thyroglobulin antibody (Tg-Ab) Iuﬂf\juﬁ
NUANBUTNENEINe TNz I5ILLUY  Solitary #
lymphovascular invasion (LVI) & extrathyroidal

extension (ETE) LA maximal tumor size > 1 cm

fdn Tg-Ab geninlunguilinudnsuziona
uipgnalsfimn WawSsuiisuanuuansslagld
median regression liwuiSad1AN9AHA
TasAn P value = 0.688, 0.888, 0.846 L.ar 0.843
AINEITU (57971 3)
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(YY)

A15197 3 WisufipuAn Thyroglobulin antibody (Tg-Ab) FU&NHUENWEIEINEN Tunga Differentiated

thyroid carcinoma (DTC)

Characteristics of Present Not present P value
pathological report Tg-Ab (median,range) | Tg-Ab (median,range)

Solitary 17.3 (<10,>4000) 141 (<10,1,248) 0.688

Multifocal 14.1 (<10,>4000) 17.3 (<10,>4000) 0.916

LvI 17.15 (<10,>4000) 13.7 (<10,>4000) 0.888

ETE 16.15 (<10,>4000) 155 (<10,2631) 0.846

CLN metastasis 14.9 (10.3,442.6) 16.2 (<10,>4000) 0.919

Maximal tumor size (> 1 cm) 16.2 (<10,>4000) 13.2 (<10,2631) 0.843

LVI; lymphovascular invasion
ETE; extrathyroidal extension

CLN; cervical lymph node

uniasal

Mg thyroglobulin antibody
(Tg-Ab) Tu@'ﬂaﬂ Differentiated thyroid cancer
(DTC) LLﬁﬁﬁhmnn'hréjﬁaﬂTuﬂ@:u Benign pathology
waldwualnuuanA1ves Sy dyn1eain
uanantifanu Tunga DTC e Tg-Ab laifiana
fiusiudnausmenedinen suldun Soitariness,
Multifocality, Lymphovascular invasion, Extrathy-
roidal extension, Lymph node metastasis LLag
Maximal tumor size BEWHUBEIAUNIIEDA

o Bruieuiunasidielae Kim wazanus”

WUI1A" positive Tg-Ab 8XNIAYNUIBNIIAANLLSY
Insopdlugihsfiouiirenlnsesdldoefited Aoy
e WowSsudieuiunsaneni vuddelag Kim
wazAni 13amilae Autoimmune thyroiditis (AIT)
Tun@;uﬁaaam waeAlFimswSsufisuanuauius
209 AIT funziSelnseuslagada wodldfinis@nu
WUI1 Hashimoto's thyroiditis ANNENAUSAD

Papillary thyroid carcinoma Bt NTBENAINIY

adflae Repplinger wazane'® Tul 2009 uay
HIWUNIIANEIANENAUSILHINN  autoimmune
thyroiditis AunziSIINTaRteATBuY Bnde@®?
Fslun1sfnmil Tsm autoimmune disease NI
Tu exclusion criteria & uazgihefifinanensien
fiwy Hashimoto’s thyroiditis, Graves’disease LLae
lymphocytic thyroiditis finuLAEIMIs MY
Differentiated thyroid carcinoma %gnﬁmaanﬁnn
msfnend uenanilnudeles Kim uazauslism
Nzilnseedudin lymphoma Llae medullary thyroid
carcinoma 6e uasnanwensinentunsifiady
ﬁﬁv'\‘iﬁl,ﬂu histopathological report L@ cytological
report waluns@nund ﬂﬂiiﬁaﬁﬂﬁy’uqmﬁm A
NANNWENINENAN histopathological report Wit

INNITIANBINAITIUITBDDY  S.Hosseini

'® wudiAn Tg-Ab > 30 1IU/ml fanu

uazAn!
NUWUSHU Well-differentiated thyroid cancer p&ing
flpddunada egrslsinn MsAnsdena
[

HUUUEDUNRY (retrospective) Ltaziﬁiau@ﬁaﬂﬁLﬁu
Chronic lymphocytic thyroiditis ag’lunéjuﬁmﬁi’m



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 19 No. 1 : January - June 2018

27

ATI5UNs Auadas g o3y Yszdlnaana

manguidusaslibunsde Taenwuiitae 50%
fififn Tg-Ab positive Tungudnggidu Chronic
lymphocytic thyroiditis 398678

INMSANBINRIIUITEDY Jing Qin®?®

LAYAME WUINAN thyroglobulin antibody > 40
IU/ml fauauwusiy  Differentiated thyroid
cancer pEniiR AN WEDR peglsAnuMsANEN
gananndunuLfiouna (retrospective) waziilg
ﬁmsﬁ’mwn@ﬂ’mﬁmiﬂ Autoimmune disease
anUsrThuasnane3inendeildfinsiudin
anuUy lymphocytic infiltration Tun@luﬁ’m&i’l\‘l\l*ﬁ

FosiatunisfneniiUsznause Tnuihe
fdnaindTeidies 102 au wpsanaiuiu
@ﬂmﬁﬁwalﬁm Tg-Ab faun1sHdRdLlud Y
naurinssneen lasamizlsa Autoimmune disease
diiny %’aai’wﬁ’mL%'aonmfihﬁoﬂ”agaimn'm:l,'ﬁ'ﬂu
Bldnnsaiind snfsuedzesdayaidunsiiv
Hoyauuy retrospective vilWliannsaniuaw

confounding factors Y9WNALS

a5UNan15Ive

MNMIANEIFBTWNEU WU thyroglobulin
antibody (Tg-Ab) Lifiauanwusiy Differentiated
thyroid cancer (DTC) atNNTBE1AUNIIEDA
FeuanswannsAnededeuntil deenaiieen
najuﬁaamoﬁé’m’m‘lsjmn uazfimaivdayauuy
retrospective 1A atialsAmun1sAnsiiine:
fivslemilunanantdy winfimafiudeyauuy
prospective saluluszuzeny eamnsaniugw
confounding factors Idfuazfisnuunguiatn
Wndu
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ravaImMsHnnAsIMasINUMSHEInsailsAuSIaululsongna
S1I5UN

adln nlassmi wu* 1wANTy Fumsenis, wur Uiy 15, Wy

UNARED

utﬁaﬁutﬂuutL%aﬁwuﬂaﬂiuncjuu:L‘“s\aﬁiml,l,a:ziﬂﬂa TRBNNT3NEMANABNNTHIGA SINAUNITRNILEY/
gATNTAAINTEUE  TUN1IANHTHBINITANEINATEINITINHINEISIAL  INNITHIFARPUNTISY LAY
FaNUVRRINENAD ABN1TWEINTAILSA

ar

nguszaealun1siae

wednwwan1ssnuuzseau lugiheilisunssnenlulssmeuasandud fensridafiau uaz
nIWsadaNmAsIiae  LazNaTBIAaNUNWMARIALESUNISHNGRBaN (Total dissected lymph nodes,
Lymph Node Density: LND) r;iamiwmﬂimﬁiﬂﬂaaﬂﬂaﬂ

35539

Observational descriptive study @nsfl MAdzlan Aa WIRNINET AMTULNNEAEASLTINEILNA
TWIBUA W INERUNTAAR Tmﬂﬁﬁﬁﬂaﬂ’[umu%ﬁﬂﬁwmu 104 AU

HAN15338

fthe 104 au AldFunsusSedugsmaida fstoznaedslunsnefamamdsnisinga 358 T
(mean) &ulvnl (88%) ¥sun1ssndasontinniesennatiafisme  Wadessiiadsmaneinsailsa
(recurrence) $28 Cox regression analysis WUI1 N stage, advance stage, perineural invasion,
lymphovascular invasion, MRND, positive node &dnasan1snenIailsa (recurrence) aeneltipsdey

(%

(univariate analysis) 83U LND 919f1 7%, 14.3% WuiauuLana19sevinengs uatfalsifipddidaau

§IUNMIIATILHAULUY multivariate analysisW91 advance stage, lymphovascular invasion, adjunct therapy
(post operation Radiotherapy or Concurrent ChemoRadiotherapy) aswasaniswennsailsaaenefiiluddt

uwa;ﬂ

mnmsﬁnmﬁjﬂwu:L%\‘lﬁ"uﬁ\lﬁ%’umsmﬁﬂﬁ‘[wwmmm'}m'ﬁuﬁ 1@1’%’un’mhé1’wiauﬁ1mﬁa\ﬂmﬂauyﬁtﬁﬁ
A1 LND (Lymph Node density) L5015 validate 30 multicenter study LﬁaﬁﬂuﬂzﬁﬁuﬁﬂaﬂmiGWBWUﬂa
FINNBUANUANNUANANTERINNGH usidslaifaddumesda Waisuiunsnsnauntia Lwiréﬁ%’ﬂr’f‘iadﬂ
ssnsadutfadenivluniswensalsn uartieiednsly adjunct therapy ldlusuian

AEARY : oral tongue cancer, lymph node density, neck dissection

" el @ WIANINE ACUNNEAIEASISINENUNATINISUR NrInendpNTiaa
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adln Wulassml ANty Fumszns U5u iy

unin

NeSoru ThuvtislunzSereein® Taansi5eau
fuiliingAnsaiigeduialan Yszanunisal
Tuilaqiiu fe 3.3% se U@ lnepiinvesnsiSeiing

W nfigaRa Squamous cell carcinoma'?

nziiludsszuazaine Idnmsssyszesdian
3200 TNM Tagvinauwdunssuiunissnen wazas
lifinswasuudasszesidslideyaiiansiiads
AoulsumMISnEAsuLd svsulunsfnmilldnis
RNanIzesmuTEazBnly AJCC atfuft 7¢

M3 ranTeINiSslutasnAe nsWnsn
founziSe uarnmssnfasantniaefiainanw
Fored nssnE LS (adjuvant therapy) 12U N9
LAY wazmswienadthen axlrlunsdingise
3euend9 (advance stage) vi3afiiladendes (risk
factor) ﬁstﬁlﬁszmwmimﬁm 730 VAINIIHIGA
Tuandunan1sAnEMewensinen (histopathology

examination)(5)

Haduidpefildsuniseansunazin1sdnm
ffptasiuniawensnilsn ldun auia (size),
ANVUY/AN TBdfiauNzISe (thickness), MIFRNZLS
panliving wia seazweulnd (positive or close
margin), wuMIgnaNTesiauNziSudEulsEam
w30 1§widon vieuwies (perineural invasion/
lymphovascular invasion)(5) uanmnﬁmsmaawu

NeSIunsnszeNNsaNtImand Ut tass

o

Foifunilsluiladuifoefidrdyiigaluntswensel

Im(ﬁ-m)

waNINLsUIUDDIRENL LA TLES NS
MdEeN uarsIUAsI NIRRTz SN nITay
Lmzmiﬁmi@nmuaanuansiauﬁﬁmﬁm (number
of lymph node metastasis and presence of

extracapsular extension) \Hudniladediiiatesiu

Aanensnilsat1219)

ar

naUszavAnanaaslasIN1sITe

1. wWadnwnanmsdnenziseiiau Tugdoe
AFESUNI155NBIEIBNITHNIRANAULALNITHAFA
ADNUNNADINAD

2. INDANHIANMNAULUUDDIADNULARDY
AlFsun1sHdimean (Lymph Node Density: LND)
sian1swennsnilsnzeviiie
35398

nsAnsuduuuy Retrospective Cohort
Study #i madelan A AN ALLLWNEAERS
T5aWeUIa9NBUR  SeriaPauINENEUTLAaU
funan U wa. 2560 lnefiftasfidngnesauide
WASEIN9INIUITY 104 AL

mansnisyaiieaia

Foyaldsunslmazineainsslysunsn
Stata Version 15.1 (StataCorp, Texas, USA) Toald
AOFALTINTTOUUN

S IMFUNMINATIER Suvival Analysis N3
"3mezﬂmaﬁmumqmL%T'uﬁuﬁmfuﬁl,%umﬁm iuéuqﬂ
Ao fuiiiamanisal Recurrence vi3eTugavnewos
M3 Follow up auiivilagiiu vhnsfmulum median
survival time to recurrence LAY incidence rate
§eAaM 3P89 Kaplan-Meier vidsamiumiladaidos
fiedune recurrence #1835 Cox proportional
hazard model ‘1713\‘1 univariate association LAY
multivariate association Wtiladtidfhaniansan
Ap 1w, 818 (NN 65 T), N stage, T stage
(Early vs Advanced stage), positive margin,

perineural invasion (PNI), lymphovascular invasion
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(LVI), extracapsular invasion (ECI), cell type,
type of neck dissection, adjunct therapy, Lymph
Node Density (LND) laefiiladtided Lymph Node
Density fiaulaiduilasendnuaziniladuduladis
A1 Hazard Ratio > 2 %138 p Value < 0.05 3:gn
dAasaunly Multivariate Model

HAN15338

mnmsﬁnmia‘fﬂﬁﬂfmu:L%aﬁuﬁm%’umsmw
WAZSNEY SenITuUfN 1 Nns1AN 2549 Dy 31
SUAN 2559 ﬁvjﬁﬂ’mﬁ\lﬁ%’um‘ﬁﬁaﬁﬂmL%aﬁau

°

FIUI 243 AU ImﬂﬁQﬁaaﬁ\l@\’%’unm\iﬁmﬁaumﬁa

NAVLAZHIFAFADNURADINADTIRY 104 AU

‘ﬁagaﬁugmmm@ﬂw fi Auady (mean)
JepzaluNIATIIRAAN Ap 3.58 1 (SD 3.03)
ANBEFIU (median) TrHzIAIUNIATIIAAAIN
fn 259 1

dayadnsaurniensiieingmasnisinm
(pathological T stage) muﬁﬂmﬂuﬁﬂumﬁﬂuﬂﬂ’m
dlvaduseesdu (Early Stage) A 69 Ay 1u
sepr T1 2981% (31 AW), Je8e T2 36.54%
(38 AU) §UTzBzTine(Advance Stage) HITUIU
35 au wuviiu szee T3 9.62% (10 AY), Se8e T4
24.04% (25 aw) Tusuau 25 au 1 T4a Vonue

TLHTDIADNUNVADIT LAVAIN1TT N1
(pathological N stage) wiiv iU szaz N 0 914U
62 AU (59.62%), 9e8 N 1 U 15 AU (14.42%),
etz N 2 99UU 24 AU (59.62%), Uazsees N 3
UM 3 AU (2.88%)

TaunsAnszaynzISeienan (Overall Stage)
utu sepzdiu (Early Stage: LIl) 44.2% szoziany
(Advance Stage:llllV) 55.8%

ar

“Eiaga NHUSNIINEIBINSBULLD

1. #finzpazadiiiu Squamous Cell Carcinoma
Tapawlnaduiuy well differentiation 66 AY
(63.46%), (Juzila moderated differentiation
30 AU (28.85%), (Huntla poorly differentiation
3 AU (2.88%) Fswudwidle 2 au Adunds
Adenosquamous cell Carcinoma Uazdl 3 Au

ﬁ\hjmmimzq differentiation L&

2. POULIANIHIAR (surgical margin) : WU
FnutuisdninglfreunivmeanioussiSe
(negative margin) 83 AU (79.81%), WUYBULYA
FudlslnafounziSs (close margin) 16 AU (15.38%),
WuﬁaumL%\‘iagjﬁ’waumm%ulﬁa (positive margin)
4 A (385%), Afteduou 1 Ay ldamnsaszy
YDULYANITNGIA L

3. ms@nmmmﬁaumL%al,‘*imﬁumzmw
(perineural invasion: PNI) : WU%uL‘ﬁ’aﬁm’mwu
mmnmmmmﬁa@”wLﬁuﬂs:mm U 27 AU
(25.96%), %uLfIaﬁ\lajwumi@nmuﬁai’ﬁmu 75 AU

7212%), uardithesnuiu 2 au Adsmnsnszyls
U 9

4. mIanatnzavisunsiiadnduiian/

v
° =

yi9uvAaY (lymphovascular invasion: LVI) : Wy
°‘§uLﬁaﬁmwwumsqnmmmmL%am”'u.ﬁul,ﬁaﬂ/
viotmane $uan 18 au (17.31%), suiilafilsiny
nIqnaniisuIl 84 AU (80.77 %). uazdifioe
U 2 Au Aldsansaszyld

5. msqnmuaanuanﬁiauﬁwmﬁm (extra-
capsular involvement: ECI) : WU%uL‘ﬁ’aﬁm’mwu
msaﬂnmmmmL%@L"ﬂ”'u,ﬁulﬁaﬂ/viaﬁmwﬁm U
19 AU (18.27%), %uﬁaﬂsiwumaqnmuﬁé’wmu
83 AL (79.81%), uazfifiheadniou 2 au flsiaansn
eylé
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fhpsrulnalisunisnsraeioadnsisd
ABNRIMBS ¥3e msadrenwineslouuufusinan
(CT 71 @, MRI 12 aw) Jheildlisunmsnse
NNTIRITANDUNNTINEY 97U 21 AU

dnsuzvasnsamhman uadunsingn
WUY Supraomohyoid Neck Dissection (SOHND)
U 13 AU (125%), Extended Supraomohyoid
Neck Dissection (Extended SOHND) a1UuU 25 AUl
(24.04%), uac Modified Radical Neck dissection
(MRND) 317U 66 AU (63.46%) lawdl 6 AU 165y
m3sdasasimiesivaasdng

Uszinmasemsdnslunsfnmaded suun
Hunsindineseiion (omIrdatounziSouas
mim@fﬂsiauﬁﬁmﬁmﬁﬂa) U 36 Au LHums
HIARLLATATNAILNITDLLEY 91U 36 AU LAY
dunsidauazmuimenisansuasuazeaithie
U 32 AU

afnwfeiladefifinadanisneinsailsa
NZIS9AU (recurrence) lagldA3nsmvadn wia
Univariate Analysis Taeld Cox regression model
WU N stage, Advanced T stage, perineural
invasion, lymphovascular invasion, MBRND, positive
node RINRABNNTWENNIAILIA (recurrence) BENG
fipandey Tusuzes LND 19 LND > 7% uas
LND > 143%9 flamalunisiialsasiannnin
(HR 1.95, 2.91 muadv) ualiwotisddalune
q0f

Wafnwlay Multivariate analysis Wu73n
advanced T stage, lymphovascular invasion,
Adjunct therapy (post operation Radiotherapy
or Concurrent ChemoRadiotherapy) &4Wasian1s
wennsailsa (recurrence) peviipa A lasamz
lymphovascular invasion WUINNNWNUSAUNS
recurrence 6178 Hazard Ratio 3.59 na@a &1

1 lymphovascular invasion a¢iilamaifiu 3.59 Wi
Tumsifia recurrence Wiauingiledlaid

uniasal

Tudszmalng  wziSousufsysiasaing
fovAnisalfenilsluduresnziSeinuveslu
Uszmdlng TasnziSednasteshnnwy 46 sia 100000
UsesInssne, 3.2 @ 100000 UIeBININY
(Age-Standardized Rate: ASR)“S) ﬁx‘lutL%\‘lﬁuLfJu
nilolunziSefiinuldvapaaanySeatn

fimsfnevansariufiuanede munwdnszane
POIFONTNINADY (occult metastasis) TOINTLEIAL
Capote UazAME NUTIRTINTUNINTZE 26.8%
(overall stage)''®, Akhtar wazame WuTinISUNWS
n3a78 32% (overall stage)"'” , EI-Naaj wudins
UWINIZR8 34% (overall stage)'®, Shiga Lazanly

wufinsuwsnszane 20% (Stage 1)

, Peng
UazAMEWLINSUNINIZaNE 23% (stage 1)?Y, Mirea
LazAMEWLINIUWINTZAY 20% (Stage I), 32.15%
(Stage 1I)®", Pentejos WUNSUNINIZaNY 27.3%
(Overall stage) Tum3sdneniinunziSounsnazane

NeiDNUNNADY (occult metastasis) 24%

mafnwnesundiilly Stage LI wudas
manduiutroesnsi$eiu fiusuuseniniss
a1A0 (Regional Recurrence Rate) MAIN1INIAA
AantmansUsILEAD (elective neck dissection)
8-30.9%, WisuiuNslindinfe 12-749%16172021)
Tun1sfnsfilseneuia.. wud1 vdINIIHIAR
ﬁﬂNﬁ’lLWﬁﬂdU%L’JﬂAﬁ’]ﬂﬂ (elective neck dissection)

A o

AsNsnauusf 27.8%

AlaANIYAaNNIADITILESUNTH FReeN
NAT9LAY7 (unilateral radical neck dissection)

Tunsi5effsscuazaine ¥ila squamous cell
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carcinoma Elg_ﬂuﬁ’s\‘l 1-97 sian®2Y Tun1s@nmn
289 international Consortium for Outcomes
Research Tusz&stasthnwurmiaasmnssesnmass
AlFsun1swnsneen fe 33 (2-104) dan isuiu
AadpannsAnessiiae 34 dax (range 4-104)
%ﬂﬁau"ﬁwgotmt\Lﬁmmﬁgmmmauyinﬂunﬁmﬁm
Aosimane

fimsfnsniemasdusssuaussninas
Tugnuetiadbiianiswensailsa (prognostic factor)
Tae Ebrahimi wazauz™? Fadun1sfneuuy
Multicenter LazM5ANHUBY Vasu Divi wazaus
WU Suusesthinansethtion 18 dew ilpewe
siansUszfiuscazraanzi Sz fisonasan1ssne
wazfiauuansdlunisweinsoilsa Tugients
Uazifiuszezuziiy AJCC 8™ edition fUNzISIATHE
wazanae THaundn Suausssimies stheiles
15 fiaN F9LiNBIWaAaN1TUILEAU pN (pathological
stage) Waz AT KRB EeY
fvsunafnendidisldsnudeminiss 15 dex
Tumsduunngs wuin 884% vesfinEnziSeRy
AlFsunssnEflsaneuasulng lEsunssem
Aosviasiiissnaan1sUszRumenen3ing

[
'

4-6, 916-22) %’J']

mafneluilaiunasaliv’
MINTRNUNMINTEALITiReNWRDY uiifiey
famien finnsAnndniusiunanisnefilais
(poor outcome) ﬁaaaﬂﬂé’mﬁumiﬁnmﬁﬁ@’ﬂw
n@uﬁﬁmmwinixmﬂu:Lfsx‘imﬁﬁiamfﬁmﬁm s
wensailsafiugnit (HR 2.10)

wsnniipunwlumsindnsesiimiasiau
RABTANARBUNNES LRZNIATIINNNENF NN

wenSuwng Setsuanienianenanilsagia11214

Tun1sAnHI AU ATANAUILUUD DY
siosindey (LND) Aiflnasaniswensailsn aglu
B3 48-20% M3Anmiilveifige Tul 2013 (Patel

et al'y FednwsanlunziSedevinszyi fie 7%
nafnEFaIwENENAnEN LN UARE N
NeiSeron Tull 2016 Hester Lieng wazmaus '
16w LND TusiziSeau Tneldqadind 14.3% waz
HaMIANE fienadesiunsfnudaunding(122539
il LIND fanumilaniimisszyscozsnmiumins
WUURHN war swnsalddusanensailsndieng
81930 overall survival, disease specific survival,
disease free survival, loco regional recurrent
LLaznfmzqnﬁjmmmﬁmgo ANMNLAEIAN Tusses
pN 1-2 \fiudndne 1wy §iheid 1 desiindas
fifnzSounsnszaanaesninans 20 sex TiRndn
sl (LND 5%) azfimawennsailsadindy il
#ifl 1 demdundns AfnzSeunsnizans 9N
RoNtnane 5 siaw TiHdApenuld (LND 20%)
Pudiu

o—

Tuvnems@nen iy Ziv Gil et al Tutl 2008%°
Fofnwn LND salunzifetesthn szydn LND
ganuwtonan T stage, extracapsular invasion,
overall stage, number of positive node Tuns
WyINTAIlIA wazmilaninszuunisseyszee
sonmansuuudsluniswensainuduimad
Tun1sne Tu 3 ngu Ao 1. ngu Elective neck
surgery 2. Nax Therapeutic neck surgery 3. N&x

adjuvant radiotherapy

wAnIAnE Ak uN e LND &ulval
[ @ ] ] ] aaa
HunsfinesanlunsSetesnyvieges §5ms
11 LND Manviasuy 1wy n13lEen median 1ag

A1 LND mﬂmmwﬁ[mﬁuagitmw 4-6%?%29
314 minimum P value 99 neideaslianog
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Mean age (yean, mean = SD
Male, n (%)
Alcohol Exposure, nes)
Tobacco Exposure, nes)
Treatment, nes)
Surgery alone
Surgery with postoperative radiotherapy
Surgery with postoperative chemoradiotherapy
Extent of neck dissection, ncs)
Supraomohyoid neck dissection
Extended supraomohyoid neck dissection
Modified radical neck dissection
T stage from pathology, nes)
T1
T2
T3
T4
N stage from pathology, ncs
NO
N1
N2
N3
Overall stage, nee)
I
I
I
v
Follow up (year), mean 5D

Follow up (yean, median

Differentiation, nee)
Well differentiation
Moderated differentiation
Poorly differentiation
Unknown
Others

Margin status, nes)
Negative
Close
Positive

559+1232
57 (54 81%)
5048 08%)
46 44 23%)

3634 62%)
3634 62%)
323077%)

1312 502
2524 04«
66 (63 46%)

3129 81%)
3836 54%)
109 62%)

2524 04%)

62 (59 62%)
1514 42+
24 (23 08%)
32 88%)

2524 04%)
2120 19%)
13 (12 50%)
4543 27%)
3.58+/-303

2.59

66 (63 46%)
3028 85%)
3(288%
32 88%)
2192%

8379 81%)
1615 382
43 859
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M151971 2 Univariate and Multivariate analyses for recurrence

Variable Univariate analysis Multivariate analysis

Hazard Ratio (95 p-Value | Hazard Ratio (95 p-Value
Confidence Interval) Confidence Interval)

Male sex 213 (0.97-4.70) 0.059 1.92 (0 85-4.33) 0.11

Age® 1.01 (0.98-1.04) 0.367

N stage® 2.10 (1.00-4.37) 0.047

Advanced T Stage® 2.37 (1.05-5.36) 0.037 2.87 (121-6.81) 0.017

Moderated or poorly differentiated | 1.40 (0.66-2.97) 0.37 2.02 (087-4.71) 0.10

cell type

Margin 1.23 (0.52-2.89) 0.628

Perineural invasion 2.36 (1.12-4.99) 0.023

Lymphovascular invasion 3.76 (1.76-8.01) 0.001 3.59 (1 57-8.20) 0.002

Extracapsular invasion 2.05 (0.90-4.65) 0.084

Adjunct therapy 0.84 (0.40-1.79) 0.665 0.34 (0 14-0.82) 0.017

Neck dissection type® 2.81 (1.35-5.85) 0.006

Positive lymph node 2.10 (1.00-4.37) 0.047

Lymph Node Density (LND) > 7% | 1.95 (0.88-4.29) 0.096 1.26 (0 54-2.93) 0.57

a : Males compared to female

b : Age: older (=65 year) compared to younger

¢ : N stage: NO compared to N1-3 (positive node), not included into multivariate analysis due to inherent

relationship between N stage and lymph node ratio

d: Advanced T Stage: Advanced stage (T3-4) compared to Early stage (T1-2)

e. Neck dissection type: MRND compared to SOHND/ extended SOHND
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Changes in Vocal Acoustic Parameters and Nasalance Score after

Functional Endoscopic Sinus Surgery: A Prospective Study

Thitima Sangchan MD*, Kangsadarn Tanjararak MD*

Abstract

BACKGROUND: Changes in the configuration of sinonasal cavity after sinus surgery have

been assumed to cause changes in the voice quality (acoustic voice analysis and nasalance).

OBJECTIVE: The aim of the study was to evaluate acoustic voice analysis and nasalance of

patients diagnosed with chronic rhinosinusitis before and after endoscopic sinus surgery

METHODS: This prospective study included chronic rhinosinusitis patients who underwent
endoscopic sinonasal surgery between 2017 and 2018. Acoustic vocal analysis including jitter,
shimmer, fundamental frequency (f0), harmonic to noise ratio (HNR) and nasalance score of patients
were recorded preoperatively and 1 and 3 month postoperatively. Symptom scores including Thai
Sinonasal Outcome Test-22 and Euroqol visual analog scale and Lund-Endoscopic score from

nasal endoscopy were also recorded.

RESULTS: A total number of 23 patients were enrolled. Postoperative nasalance score were
6% higher than before surgery (p < 0.001), which corresponds to improvement in SNOT-22 score
(p < 0.001), VAS score (p < 0.001) and Lund-Endoscopic score (p < 0.001). Jitter, shimmer, fO and

NHR showed no no clinically meaningful significant.

CONCLUSIONS: Endoscopic sinus surgery can change the acoustic characteristics of the
vocal tract and produce a significant increase in nasality but no changes in other vocal acoustic
parameter. Patients should be informed about the possible effect of sinus surgery on nasalance

alteration.

Keywords : Vocal Acoustic Parameters, Nasalance Score, Endoscopic Sinus Surgery

* Department of Otolaryngology, Ramathibodi hospital, Mahidol University
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Thitima Sangchan, Kangsadarn Tanjararak

Introduction

Chronic rhinosinusitis has been known as
the inflammation of sinonasal cavity lasting more
than 3 months. Recently, the prevalence of
chronic rhinosinusitis in European population
during aged 15-75 years has been reported
10.9% (range 6.9—27.1).(1) The main symptoms
of chronic rhinosinusitis that affect the patients
include nasal congestion, anterior and posterior
nasal discharge, loss of smell and headache.
Endoscopic sinus surgery (ESS) has been
accepted as a standard treatment in the patients
who has failed the medication therapy. Perception
of voice change preoperatively and postopera-
tively has been considered one of the major
concern by these patients which can influence

the sociability and confidence in communication.

The characteristics of voice are basically
determined by 3 main following factors 1) Power
source caused by exhalation from lungs energy
2) Vibratory source from vocal fold vibration
3) Resonator source includes supraglottic larynx,
oral cavity, oropharynx, nasal and sinus cavities
which create the voice resonance. Structural
alteration of sinonasal tract from mucosal swelling
of chronic rhinosinusitis and postoperative
treatment can alter the nasal resonance of the

patient.

The voice quality after sinus surgery has
been previously reported however, the voice
quality correlate with nasal symptoms and nasal

endoscopic findings has limited evidence.

This study aims to evaluate voice quality

before and after sinus surgery and its correlation

with nasal symptoms and nasal endoscopic
findings of patients diagnosed with chronic

rhinosinusitis.

Materials and Methods

This prospective cohort study was approved
by the Committee on Human Rights Related
to Research Involving Human Subjects. The
informed consent forms were obtained from all
patients. Patients who were diagnosed with CRS
with or without nasal polyposis and underwent
endoscopic sinus surgery between 2017-2018 were
included. The diagnosis of chronic rhinosinusitis
was based on a history of rhinosinusitis for 12
weeks and the examination of nasal endoscopy
and findings on CT scans which based on EPOS
guideline(z). All patients are confirmed for chronic
rhinosinusitis by paranasal sinus computerized
tomography (CT). In this study, mucosal thickening
abnormality in 6 sinonasal cavities (frontal,
maxillary, sphenoid, anterior ethmoid, posterior
ethmoid, osteomeatal unit) from CT was evaluated
based on the criteria of Lund Mackay staging

system(4)

All types of endoscopic sinus surgery
(middle meatal antrostomy, anterior and posterior
ethmoidectomies, sphenoidotomy or frontal
sinusotomy on either one or bilateral sides of
sinus) were collected. Patients who had pathology
at oro-hypopharynx and vocal cord by physical
examination or with flexible fiberoptic laryngoscopy,
patients who previously underwent endoscopic
sinus surgery and patients who underwent

combined endoscopic sinus surgery with any
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other respiratory tracts surgery which would

affect voice quality were excluded from study.

All patients had been performed preoperative
nasal endoscopy and fiber optic laryngoscopy.
Endoscopic score of nasal examination were
graded according to Lund-Kennedy Endoscopy

Score'™®

, 0-2 scoring system in which the
endoscopic appearances of both nasal fossae
are rated for polyps, edema and discharge
(polyps: 0=no polyps, 1=polyps restrict to the
middle meatus, 2=polyps beyond the middle
meatus; edema: 0=no edema, 1=mild /moderate
edema, 2=polypoid degeneration; discharge:

0=none, 1= hyaline, 2=thick and/or mucopururent)

Patients also completed a translated Thai
Sinonasal Outcome Test-22 (SNOT-22) and
visual analog score (VAS) questionnaire to
measure the symptom-specific quality of life
before surgery. VAS is a scale of 0-7, where
zero represents no symptom and 7 represents
the most severe symptom imaginable. There are
13 symptoms score namely 1) nasal obstruction/

blockage/ congestion 2) anterior nasal discharge

Nasalance score % =

3) posterior nasal discharge 4) facial pain/
pressure/fullness 5) headache 6) decrease sense
of smell 7) ear pain/pressure/fullness 8) cough
9) halithosis 10) dental pain 11) fever 12) hypo-

nasal voice 13) average of all symptom

Vocal acoustic analysis and nasalance
score were also measured at preoperative
periods. Vocal acoustic parameters including F,
(Fundamental frequency), HNR (Harmonic to

® and nasalance

noise ratio), Jitter, Shimmer
score were measured by a trained specialist in
speech pathology. The tool used in analyzing
vocal acoustic parameters is a computer with
DR speech program by Tiger Electrics. The
patients pronounce [a] sound with their soft
voice. The range from mouth and microphone
is 5-15 centimeters. Then, the voice quality is
analyzed from variable values of vocal mechanics.
The result is calculated by computer program.
The tool used for measuring nasality is nasometor
(model 6450 nasometer). It shows nasalance

score into ratio of nasal acoustic energy to oral

acoustic energy.

nasal acoustic energy

x 100

oral + nasal acoustic energy

Nasal endoscopy for Lund-Kennedy
Endoscopy Score, vocal acoustic analysis,
nasalance score, SNOT-22 and VAS score were
also recorded at postoperative 1 and 3 month.

Sample size was calculated by PS for
sample size and paired t-test) is calculated by
pair t-test formula. (type | error) = 0.05, Power

= 0.8, (standard deviation) = 5.55 which is the

highest, referred from Sawitree®

. {(zm +ZB)GT
A

The calculated sample size value equals
29, so around 30 patients are needed to be

enrolled into this study.
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Statistical analysis

Comparisons of each outcome between
preoperative and postoperative was performed
by mixed linear regression model with time as
covariate by using STATA software version 15.
All differences associated with a chance prob-
ability of 0.05 or less (p value < 0.05) were
considered statistically significant. Continuous
variables are presented as mean + standard

deviation, median, range, coefficient and 95% CI.

Results
Demographics and baseline characteristics

A total of 23 patients were enrolled in
the study. Their demographic information and
related findings are summarized in Table 1. Of
the 23 patients, there were 11 males (47.83%)
and 12 females (52.71%) from 24 to 84 years
of age, with mean age of 58 years. Ten patients
(43.48%) had a diagnosis of allergic rhinitis.
Only one patient (4.35%) has smoking history.
14 patients (60.87 %) have complained about
voice change. The preoperative CT scan scores
(Lund Mackay staging system) ranged from

1 to 22 with a mean of 9.9.

Of these patients, 14 patients successfully
completed all follow-up visits according to the
clinical protocol, whereas 10 patients were not
evaluated in all follow-up visits because patient’s
early discontinuation of the study. (reasons

shown in fig.1)

VAS

The mean baseline EQ VAS was 25.26
before sinus surgery, and the VAS was 12.29
and 10.67 post sinus surgery at 1 and 3 months
respectively. There was a statistically significant
difference on VAS between before and after

sinus surgery (P < 0.001) (table 3)

Nasal obstruction elicited the highest
preoperative VAS score with an average of 3.52,
followed by hyponasal voice (2.7) and decrease
sense of smell (2.7). VAS scores for 6 of 13
symptoms (nasal obstruction, anterior nasal
discharge, posterior nasal discharge, facial pain/
pressure/fullness, decrease sense of smell and
halithosis) showed significant and sustainable
postoperative improvement at 1 and 3 month
after surgery (p < 0.001). Improvement in VAS
score for hyponasal voice was 2.7 preopera-
tively, and was 1.18 and 1 at 1 and 3 month

postoperatively. (Table 3.1, 3.2)
SNOT-22 score

The mean baseline SNOT-22 score was
4252 before sinus surgery, and the SNOT-22
was 20.82 and 21.60 post sinus surgery at 1
and 3 month. There was a statistically significant
difference between preoperative and postoperative
period (P < 0.001). (Table 4)

Lund-Kennedy endoscopy scores

The baseline LK score was 4 before sinus
surgery, and the VAS was 1.53 and 1.27 post
sinus surgery at 1 and 3 month. There was a
statistically significant difference between before

and after sinus surgery (P < 0.001). (Table 2)
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Nasalance score

Postoperative nasalance score increased
significantly from preoperative period in all voice
samples. Nasalance score raised from 22.39 on
the preoperative assessment to 27.37 at 1 month
after surgery (p < 0.001) and to 30.14 at 3 month
after surgery (p < 0.001). (table 5, fig 2)

Vocal acoustic analysis

At 1 month after endoscopic sinus surgery,
shimmer, jitter and HNR values were found to
be decreased. However, postoperative changes
in these parameters missed the criterion of
significance. Whereas FO0 frequency values
decreased significantly from preoperative period
(p 0.04). (table 6)

At 3 month after endoscopic sinus surgery
FO frequency and HNR values were found to
be increased, the changes were not significant.
Whereas the jitter and shimmer values decreased
significantly from preoperative period (p 0.013
and 0.019 respectively).

Discussion

The characteristics of voice are normally
determined by 3 main factors as mentioned
previously. The vocal resonance is mainly influenced
by resonator sources including supraglottic
larynx, oral cavity, oropharynx, nasal and sinus
cavity. Therefore, if there are any changes to
these structures, as sinonasal changes in this
study, the voice can alter. Perception of voice
change has been complained by patients who

suffered from chronic rhinosinusitis. Consistent

with Hong et al". has reported lower nasalance
in patients with nasal polyp than the healthy
controls prior sinus surgery. Sung-Jae Park,
et al® studied the correlation of nasalance in
patients with chronic rhinosinusitis and common
population group, it was found that within the
chronic rhinosinusitis patients group, the nasal
volume decreased but nasal resistance increased.
Moreover, nasalance score increased with
statistically significance compared with common

population group.

In this study, the mean nasalance scores
increased significantly after sinonasal surgery
at one month and three month after surgery.
Changes in nasalance may develop due to an
increase in nasal cavity and paranasal sinus
volume or a decrease in nasal airway resistance
as a result of enlargement of sinus ostium. This
evidence has correlated with Lund-Kennedy
endoscopy scores and nasal symptoms (VAS and
SNOT-22), which have decreased significantly

after sinus surgery.

Previously, there has been limited study
regarding to the vocal analysis after sinus surgery
in chronic rhinosinusitis patients. Several previous
studies have reported increasing nasal volume
measured by acoustic rhinometry after FESS!™.
Rong-San Jiang ™ has found that postoperative
nasalance scores and nasal volume at 6 month
increased significantly among chronic rhinosinusitis
patients with and without polyp. Furthermore,
the values apparently more increased in the
patients who had allergic rhinitis than those who

had no allergic rhinitis. Sung-Dong Kim et al.®



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 19 No. 1 : January - June 2018

45

Thitima Sangchan, Kangsadarn Tanjararak

studied the change in nasalance score among
3 groups of patients by comparing patients
undergoing septoplasty, endoscopic sinus surgery
and those undergoing endoscopic sinus surgery
with septoplasty surgery during preoperative
period and postoperative 1, 2, 3, 4, 5, 6 months.
It was found that these indicators showed
significantly increase in nasality and showed
the highest scores at 1-month post-surgery, it
returned to its preoperative level at 5 or 6
months after surgery depending on the subtype

of speech stimuli.

Vocal acoustic parameters including jitter,
shimmer, F, frequency and HNR are mainly
determined by the vibration of vocal folds and
they should not be affected from sinus surgery.
Michael Cecil et al."? has studied the correlation
of sinus inflammation and voice quality and found
that the Fundamental frequency (F;) of glottis,
the intensity of normal speech and perturbation
of chronic rhinosinusitis patients had no significant
difference compared with the control group.
This evidence has been supported by Michael
G. Brandt®, Aydin Acar''” and Young Ha Kim®),
these studies found that the voice acoustic
parameters i.e. jitter, shimmer, F, frequency and
HNR values of the patients who underwent
septorhinoplasty and/or septoturbinoplasty and/
or endoscopic sinus surgery had no significant
difference between preoperative and postoperative

periods

In this study, vocal acoustic analysis at

1 month after endoscopic sinus surgery had

no significance change. However, the Jitter and
Shimmer values decreased from preoperative
period at 3 months after endoscopic sinus
surgery with statistical significant. The changes
of values may be due to small number of
available data, and the actual change are so
small that they may not have the clinical relevance

at all.

This present study provide support for
the assumption that endoscopic sinus surgery
result in increased significantly of the mean
nasalance scores, but do not result in any
significant change of vocal acoustic parameter.
These results indicate that endoscopic sinus
surgery change the structure the resonance of
voice production which is capable of changing

the voice quality.

In terms of the other values which are
VAS, SNOT-22 and Lund-Kennedy endoscopy
scores, decrease significantly. As mentioned
above, sinonasal symptoms including nasal

endoscopy finding could improve as expected.

However, the study has some limitations.
First, the size of series is relatively small. Second,
perceptual rating was not made blindly. Third,
the voice quality in the research was only
evaluated objectively. No subjective evaluation
was done (patients’ voice symptoms were not
mentioned). Fourth, the follow-up of postoperative
voice quality was done within the short period.
And finally, research population has not been
categorized into each subgroup such as CRS

with and without polyp.
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Conclusion

Endoscopic sinus surgery can change the
acoustic characteristics of the vocal tract and
produce significantly increase in nasality but
there is no significant change in other vocal
acoustic parameters. In conclusion, based on
our data, we recommend that clinicians should
inform the patients about the voice quality

probably affected by endonasal sinus surgery.
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Pre-op evaluation for
- VAS, SNOT 22
- Nasal endoscopy
- Vocal acoustic analysis and nasality

Asthmatic attack , N=1
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Vocal acoustic analysis and nasality

Data not available N=1
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v
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Data not available N=1

Spondylodiscitis with paraplegia, N=1
Miss an appointment, N=1

Figure 1 Flow diagram of the study
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Adjusted Predictions of time with 95% Cls
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Figure 2 Nasalance score increased significantly from preoperative (22.39) to 27.37, 30.14 at 1, 3

months after surgery (p < 0.001)

Table 1 Demographics, CT score (Lund Mackay staging system)

Characteristic

Age (years)
Mean 58.04
SD 15.20
Median 60
Min-Max 24-84
Sex, No(%)
Male 11 (47.83)
Female 12 (52.71)
Smoking, No(%) 1 (4.35)
Allergic rhinitis, No(%) 10 (43.48)
Classification of disease, No(%)
CRS without polyp 13 (56.52)
CRS with polyp 10 (43.48)
Voice abnormality from history, No(%) 14 (60.87)
CT score (Lund Mackay)
Mean 9.9
SD 5.26
Median 10
Min 1
Max 22
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Table 2 Comparison of preoperative and postoperative endoscopic score at 1, 3 months Lund

endoscopic score in all patients

Min Max Mean Median SD Coeffients 95% CI P value

Preoperative 1 10 4 35 2.65 - - -

1 month 0 6 1.53 0 1.94 -2.65 -3.65, -1.65 0.000
postoperative

3 months 0 5 1.27 0 1.83 -2.84 -3.89, -1.79) 0.000
postoperative

*Coefficients and p value are from mixed linear regression model compared to preoperative value

Table 3 The comparison of preoperative(pre-op) and postoperative at 1, 3 month (post-op1mo,

post-op3mo) VAS

Min Max Mean Median SD Coeff. 95% ClI P value
VAS
Pre-op 9 52 25.26 22 12.84
Post-op1mo 0 42 12.29 7 12.41 -12.31  (-17.98),(-6.62)  0.000
Post-op3mo 0 28 10.67 5 8.68 -1425  (-20.19),(-8.31)  0.000

*Coefficients and p value from mixed linear regression model compared to preoperative
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Table 3.1 The comparison of preoperative (pre-op) and postoperative at 1, 3 month(post-op1mo,
post-op3mo) VAS in Nasal obstruction, Anterior nasal discharge, Posterior nasal discharge,

Facial pain/pressure/fullness, Headache, Decrease sense of smell

Min Max Mean Median SD Coeff. 95% CI P value

Nasal obstruction

Pre-op 1 6 3.52 3 1.41

Post-op1mo 0 4 1.06 1 1.09 -2.36  (-2.98),(-1.75)  0.000
Post-op3mo 0 3 1.33 1 0.98 -2.05 (-2.70),(-1.40) 0.000
Anterior nasal

discharge

Pre-op 0 5 1.65 1 1.64

Post-op1mo 0 3 0.71 1 0.85 -0.67  (-1.21),(-0.13) 0.014
Post-op3mo 0 2 0.47 0 0.64 -0.88  (-1.44),(-0.32) 0.002
Posterior nasal

discharge

Pre-op 0 5 2.26 2 1.74

Post-op1mo 0 5 1.06 1 1.39 -114  (-1.86),(-0.43)  0.002
Post-op3mo 0 4 0.73 0 1.10 -1.51  (-2.26),(-0.76)  0.000
Facial pain/

pressure/fullness

Pre-op 0 6 1.87 2 1.89

Post-op1mo 0 5 0.76 0 1.39 -1.03  (-1.81),(-0.26)  0.009
Post-op3mo 0 5 0.67 0 1.35 -1.71  (-1.98),(-0.36)  0.005
Headache

Pre-op 0 6 2 1 2.30

Post-op1mo 0 6 117 0 1.88 -0.72  (-1.68),(025) 0.145
Post-op3mo 0 4 0.73 0 117 -1.24  (-2.25),(-024) 0.015
Decrease sense of

smell

Pre-op 0 6 2.70 3 2.18

Post-op1mo 0 6 1.18 1 1.51 -1.47  (-2.29),(-0.65)  0.000

Post-op3mo 0 4 1 1 107  -170  (-255),(-0.84) 0.000
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Table 3.2 The comparison of preoperative(pre-op) and postoperative at 1,3 month(post-op1mo,
post-op3mo) VAS in Ear pain/ pressure/fullness, Cough, Halithosis, Dental pain, Fever,

Hyponasal voice and Average of symptom

Min Max Mean Median SD Coeff. 95% ClI P value

Ear pain/pressure/
fullness

Pre-op 0 5 1.04 1 1.46

Post-op1mo 0 3 0.35 0 0.79 -054  (-1.11),(0.02)  0.057

Post-op3mo 0 4 0.67 0 1.18 -026  (-0.85),(0.33)  0.386
Cough

Pre-op 0 6 1.39 1 1.67

Post-op1mo 0 5 0.88 1 1.22 -0.51 (-1.35),(0.33) 0235

Post-op3mo 0 3 0.60 0 0.99 -0.79  (-1.66),(0.08)  0.075
Halithosis

Pre-op 0 6 2.09 2 1.78

Post-op1mo 0 5 0.71 0 1.31 -144  (-2.01),(-0.87) 0.000

Post-op3mo 0 5 113 1 1.41 -093  (-1.53),(-0.33) 0.002
Dental pain

Pre-op 0 6 1.30 1 1.77

Post-op1mo 0 5 0.53 0 1.28 -0.77  (-1.63),(0.08) 0.076

Post-op3mo 0 2 0.53 0 0.74 -0.77  (-1.66),(0.12)  0.089
Fever

Pre-op 0 3 0.0 0 0.97

Post-op1mo 0 3 0.53 0 0.94 -0.11 (-0.54),(0.31)  0.593

Post-op3mo 0 2 0.40 0 0.74 -029  (-0.73),(0.15)  0.193
Hyponasal voice

Pre-op 0 6 2.70 3 218

Post-op1mo 0 6 1.18 1 1.51 -0.70  (-1.54),(0.15)  0.107

Post-op3mo 0 4 1 1 1.07 -032  (-1.21),(056) 0472
Average of
symptom

Pre-op 0 6 2.65 2 1.82

Post-op1mo 0 5 1.29 1 1.49 -1.26  (-2.08),(-0.43)  0.003

Post-op3mo 0 5 1.53 1 1.36 -1.04  (-1.90),(-0.18) 0.018
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Table 4 The comparison of preoperative (pre-op) and postoperative at 1, 3 month (post-opimo,

post-op3mo) SNOT 22 in patient

Median SD Coeff. 95% ClI P value
SNOT-22
Pre-op 13 80 4252 42 21.52
Post-op1mo 0 60 20.82 18 1741  -1999 (-26.83),(-13.16)  0.000
Post-op3mo 2 67 21.60 13 19.74  -1924 (-26.40),(-12.08)  0.000

Table 5 The comparison of preoperative (pre-op) and postoperative at 1, 3 month (post-op1mo,

post-op3mo) nasalance score in patient

Mean Median SD Coeff. 95% ClI P value
Pre-op 4 41 22.39 22 8.75
Post-op1mo 18 39 27.37 275 6.23 6.64 (3.43),(9.86) 0.000
Post-op3mo 18 72 30.14 27 13.25 6.85 (3.46),(10.24) 0.000

Table 6 The comparison of preoperative (pre-op) and postoperative at 1, 3 month (post-opimo,

post-op3mo) vocal acoustic analysis in patient

Min Max Mean Median SD Coeft. 95% CI P value
FO
Pre-op 10115 239.70 171.03 18029 36.98
Post-opimo 10152 241.81 170.07 164.15 4252 -0.20 (-11.32),(10.91) 0.04

Post-op83mo 9761 27073 176.72 17732 46.20 1.05 (-10.65),(12.75) 0.18
HNR

Pre-op 1478 3067 2412 2483 457

Post-opimo 1515 3122 2407 2481 448 -0.18 (-1.93),(1.58) 0.843

Post-op3mo  21.41 3117 2520 2464 3.14 1.44 (-0.40),(3.28) 0.126
Jitter (%)

Pre-op 0.12 218 0.38 0.25 0.43

Post-op1mo 0.12 0.56 0.25 0.20 0.13 -0.06 (-0.13),(0.01) 0.071

Post-op3mo 0.14 0.43 024 0.23 0.08 -0.09 (-0.16),(-0.02) 0.013
Shimmer (%)

Pre-op 0.71 8.28 2.73 2.31 1.76

Post-op1mo 1.04 7.23 2.63 1.88 1.80 0.06 (-0.46),(0.58) 0.821

Post-op3mo 1.09 4.60 2.10 1.92 1.00 -0.66 (-1.21),(-0.11) 0.019
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Abstract

Objective: To explore the factors influencing non-regularly and regularly hearing aid using in patients

assigned to use hearing aid at Thammasat University Hospital.

Design&Methods: Cross-sectional design. 70 patients with assigned to use hearing aid at
Thammasat University Hospital Between 1 July 2015 and 30 June 2016 were divided into two
groups; group 1 = non-regularly hearing aid using = 44 patients and group2 = regularly hearing

aid using = 26 patients. Both groups were received the same questionnaire.

Result: 70 patients enrolled in this study by group 1 = non-regularly using = 44 patients, the mean
of age was 76.61+£8.46 yr (56-85yr), while group 2 = regularly using = 26 patients, the mean of
age was 65.92+9.12 yr (51-82yr), there is a statistically significant (p < 0.05) between mean age of
the two groups. The time that the patient received hearing aid, in group 1, the mean time was
11.55+2.99 mon (6-17mon), in group 2, the mean time was 11.62+2.93 mon (7-17mon), there is no
statistically significant between mean time of the two group. The first five factors influencing in
non-regularly hearing aid using were 1. no benefit from hearing aid, 2. poor sound quality, 3. background
noise amplified by hearing aid, 4. noisy/disturbing situation, and 5. need help changing batteries,
and the first five factors influencing in regularly hearing aid using were 1.background noise amplified
by hearing aid, 2. noisy/disturbing situation and often changing batteries, 3. need help changing
batteries, 4.unpleasant side effects (e.g. itching, rashes, pain, ear wax), and 5. uncomfortable. There

is statistically significant (p < 0.05) between the score of the two groups.

Conclusion: All the factors that collected in this questionnaire were influencing in non-regularly
hearing aid using. The first five factors influencing in non-regularly hearing aid using were 1. no
benefit from hearing aid, 2. poor sound quality, 3. background noise amplified by hearing aid,
4. noisy/disturbing situation, and 5. need help changing batteries, and the first five factors influencing
in regularly hearing aid using were 1.background noise amplified by hearing aid, 2. noisy/disturbing
situation and often changing batteries, 3. need help changing batteries, 4.unpleasant side effects

(e.g. itching, rashes, pain, ear wax), and 5. uncomfortable.

Keywords: non-regularly hearing aid using, regularly hearing aid using
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Abstract

To assess patients presenting with vertigo, Frenzel's glasses (FZG) are essential diagnostic tools
for evaluating nystagmus at bedside. However, there are scarves and substantial cost in Thailand.
Recently, novel examination glasses, ‘Do It Yourself’ (DIY) were invented by the authors for assessing

vertigo patients. This study aimed to assess the reliability and the accuracy of DIY glasses.
Methods

Patients presenting with vertigo were enrolled. They were examined with Dix-Hallpike maneuver and
positional test using both DIY glasses and FZG. Nystagmus characteristics observed by two types

of glasses were recorded and analyzed by SPSS program and Kappa index.
Results

Fourteen patients (mean age 55.9 years old, male 28.6%) were enrolled. Half of them visited
Department of Otolaryngology twice. Of 21 visits, nystagmus was present in 7 visits. In line with
FZG, DIY gave similar observations in every visit. Sensitivity, specificity, positive predictive value

and negative predictive value were all 1.0. Kappa index was 1.0.

Conclusions: ‘Do It Yourself glasses are effective in detecting nystagmus with excellent sensitivity,
specificity, positive predictive value, negative predictive value and agreement with Frenzel's glasses.

In practice, ‘Do It Yourself glasses should be useful for bedside evaluation.

keywords : Frenzel glasses, DIY glasses, vertigo, nystagmus
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Association between Sleepiness (Epworth sleepiness scale) and,
Apnea-Hypopnea Index (AHI) and Respiratory Disturbance Index

(RDI) among Snorers

Premwadee Thawornpradit’, Thongchai Bhongmakapatz, Kanit Muntarbhorn®

ABSTRACT

INTRODUCTION: Snoring is a common public health issue and snorers may suffer obstructive sleep
apnea (OSA) with impact on quality of life and increased risk of car accident and cardiovascular
disease. Research question was: “More severe sleepiness associated with higher Apnea-Hypopnea

Index (AHI) and/or Respiratory Disturbance Index (RDI) among snorers?”

OBJECTIVE: To determine any association between Epworth sleepiness scale (as scores) and AHI

and/or RDI [polysomnogram (PSG): scoring version 2.0 or higher] among snorers.

METHODS: This study was a retrospective cohort study with medical chart review of snorers who
had attended the Outpatient Department of the Department of Otolaryngology, Faculty of Medicine
Ramathibodi Hospital (a tertiary center), Bangkok, Thailand. Between 1 January 2015 and 1 January
2017, there were 113 patients compatible with inclusion and exclusion criteria; these were divided
in 2 groups: group-1 (G1) with less (or no) daytime sleepiness [Epworth sleepiness scale: ESS < 10)
and group-2 (G2) with more or severe daytime sleepiness (ESS > 10). Associations were sought
between group-1 and AHI and/or RDI and between group-2 and AHI and/or RDI. Statistical analyses

were performed with significance at p < 0.05.

RESULTS: Among 113 subjects, there were 60 males (53.1%) to 53 females (46.9 %), with median
age 53 y (18-97) and mean age of 51.04 y (+ 14.9). Analysis of demographic and characteristics
data of G1 and G2 showed no statistical significance difference as p > 0.05. On AHI and RDI from
PSG data, there were: [1] no significant statistic association (SSA) i.e. p = 0.628 between median
AHI (30.2) of G1 and median AHI (29.4) of G2, [2] no SSA ie. p = 0.624 between median RDI
(36.8) of G1 and median RDI (37.3) of G2, and [3] no SSA i.e. p = 0.292 between median of “Min
Sp0,” (84%) of G1 and median of “Min SpO,” (81%) of G2. In another analysis with values of
AHI and RDI divided into four “severity” groups (normal, mild, moderate and severe), no SSA i.e.
p = 0222 was found between G1 and G2. On frequencies, we found that: [1] 50% of G1 has
AHI > 30 while 48.6% G2 has AHI > 30, and [2} 654% of G1 has RDI > 30 while 60% G2 has
RDI > 30.
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CONCLUSION: We found no significant association between Epworth sleepiness scale (ESS) and
either apnea-hypopnea index (AHI) and/or respiratory disturbance index (RDI) among snorers after

analyses of polysomnograms, scoring version 2.0 or higher.

Keywords: snorer, Epworth, ESS, apnea hypopnea index, AHI, respiratory disturbance index, RDI,

polysomnogram, PSG, scoring version > 2.0

s Department of Otolarygology, Faculty of Medicine Ramathibodi Hospital.
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A5N 1 AT UTAIANBULNNUIEBINTAETRS

anvazmMedsEEINIAIEns Tnnudihe (fasaz)
Age (y): mean (+ SD) 51.04 (= 14.9)
median (min-max) 53 (18-97)
Gender:
male (%) 60 (53.1)
female (%) 53 (46.9)
Weight (kg): mean (+ SD) 72.39 (£ 19.5)
Height (cm: mean (+ SD) 161.3 (+ 12.9)
BMI (kg/m?): mean (+ SD) 271 (+ 5.9)
ESS: median (min-max) 8 (0-23)
AHl/hour: median (min-max) 299 (0.6-154.6)*
RDI/hour: median (min-max) 349 (2.4-154.6)*
Pulse oximetry: median of minimal SpO, % (min-max) 84 (36-98)
Pulse oximetry: mean of minimal SpO, % (+ SD) 81.3 (= 11.1)
*A1 Maximum AHI = RDI
Lﬂmmnﬁﬂ’muaumuﬂuﬁ’u
A1 RERA = 0

199 2 WisufsuaNdNRuSTEnInessiunsdsuauluIRINa e T UAUNAATIa  polysomnogram:
Group-1 (ESS < 10) wae Group-2 (ESS > 10)

Measurement Group-1 Group-2 p -value
Parameter N1 N2
AHI (median, min-max) 30.2 (0.6-94.1) 29.4 (0.8-154.6) 0.628
RDI (median, min-max) 36.8 (3.5-101.2) 37.3 (2.4-154.6) 0.624
Min SpO,: median 84% (36-98) 81% (45-95) 0.292
(min-max)
Min SpO,: 82% (+ 9.9) 787% (£ 13.3) 0.095

mean + SD
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Comparison of sputum characteristics in lower airway
humidification between NSS nebulization versus hygroscopic
condenser humidifier filter (HCHF) after post—operative

tracheostomy at Thammasat University Hospital

Chayooth Thanapornsangsuth, MD’, Nithita Sattaratpaijit, MD'.

Objective: To compare sputum characteristics in lower airway humidification between NSS nebulization

versus hygroscopic condenser humidifier filter (HCHF) after post-operative tracheostomy
Design: Randomized controlled trial

Methods: Between February 2017 and August 2017, we conducted a randomized controlled trial
in 20 patients, between 18-70-year-old, who had an indication for tracheotomy from Thammasat
University Hospital. After the surgery, tracheostomized patients were randomized into two groups:
Group 1 received NSS nebulization every 4 hours; group 2 received a hygroscopic condenser
humidifier connected to the tracheostomy tube changed daily. The quantity of aspirate, thickness,
color of secretions and daily number of tracheal suctions, was evaluated in the first 3 post-operative
days. Sputum analysis and chest radiograph (CXR) were obtained at immediate post operation &

3 days post operation.

Result: There were 20 patients enrolled in this study. NSS nebulization showed statistically significant
of higher mean compared to HCHF in amount of secretion (p=0.009) and color of secretion
(p=0.0.014). No statistically difference was found in viscosity of secretion and additional number of

daily tracheal suctions.

Conclusion: Hygroscopic condenser humidifier filter may be useful in post-operative tracheostomized

patients who breathe spontaneously, improving amount, viscosity and color of secretions

Keywords: Hygroscopic condenser humidifier filter (HCHF)

’ Department of Otolaryngology, Faculty of Medicine, Thammasat University.
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Vitacca M, Clini E uazaneld@nsnisld
hygroscopic condenser humidifiers Tu@'ﬂm
zaeiivelaadiudand Tasudeihodu 2 ngw
ﬂéjNLLiﬂT‘fj' hygroscopic condenser humidifiers
daniugianzee ngud 2 Wilald wuidanuuansne
atifpd@dnlugiuanuduuasfvasiaunsi
JLHLIA 10 WU uaﬂmnf‘:ﬂ’owudﬁnajuﬁ 2 f5unnl
wuafliSaluiannzuinndingauuan wasdowudn
mﬁuufmﬁﬂ'mi:ﬁ‘m%mwmiﬁﬂmumaaﬂaﬂﬁﬁﬁu
15enaudie forced expiratory volume in one
second (FEV,), tidal volume (V;), maximal
inspiratory pressure (MIP), LLex maximal voluntary

ventilation (MVV) \iiaiSeuiteuiunguin 20
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McNamara DG, Asher MI uazanizl@@nsn
1W3suLiisy heated humidification way heat and
moisture exchanger (HME) Iuﬁﬂ’aﬂlﬁﬂﬁtﬁntﬂa
Tautsmafnsneaniiuszassu (20 H3lu) way
Jzaze (10 onfiag) fmsunsRnENTT BT AUWL
ﬂﬁ\ju‘m‘ﬁ" heated humidification # respiratory
examination score Tlanavagnafiius A wlud
nmswasuwasssnsiinglifinisaimeedin (o
fMIINTUBULTINEILIR  HRIINTUBULTINEILNA
nilymdunismela miqﬂ%umawimmma)
dmiunsfneszezeamuhiinsanaseselifnisal
nmaingliinisainaRinateditdyddny®

Keck T, Rozsasi A uazanzlévinnsdnm
Lﬂ%tmLﬁﬂumiﬁumiﬁﬂmugﬁaLmtﬂa (tracheal
spray) Fefiodnilu particulate water LfiBuiy
heated humidifier Fadu molecular water Wuin
punpilunasnasuazaningnd (total water
content) Lﬁuﬁuaﬂﬁaﬁﬂfﬂﬁﬂﬁ@ wenaNisewyn
temperature gradient izqumwgmmmamm:
Tunaanan frusvathsiiisdnlunguiling
ﬁumfﬂmumagmzﬂa (tracheal spray) W lafl
m’mﬁi’lﬁunﬁjumﬁ heated humidifier W& water

gradient lail@usduatinafiinsddn®©

Martin C, Thomachot L l#vinn1s@nen
mmmmsﬁ[umiLﬁ‘um’m%ﬂuLLa:mm%u‘ﬂmrgﬂ’m
#ifi minute ventilation 3NN 10 L/min 52319
nﬁiu‘m"iﬁ' heat and moisture exchanger (HME)
2 %iln Ay 5ﬂﬂf\juﬁ1“ﬁ vaporizing humidifier (VH)
Tagls psychrometric method Tuns9n mm%u
s (relative humidity), ANABUANYSA] (absolute
humidity), qmwgﬁmmmmﬁﬁmﬂ‘[mﬁm WaTHUVON
Tuviaaman wudn Pall Ultipor HME fidse&n3nm
fni1dn 2 itlmﬂtuv;ﬂﬁ faus DAR Hygroster
HME figungiuazauduseseinaivielaidi

AN71 Bennett Cascade 201

Wen Z, W C uazanizléviinisdnsnaing
FuRufszninansiiuinfiafinudndusieiu
Tunyifuarsdniuzoasam=iialilagld rotational
viscometer, TNF-alpha, waz AQP5 Tu broncho-
alveolar lavage wazfnsmsdsundaszadde
uﬁwadmaﬂaﬂmﬂ“ﬁﬂamiﬁﬁﬁLﬁnmiauuwmmu
(scanning electron microscope) WUIINILANEAD
ilaanzmisadusinduiinisusasesnses
TNF-alpha uaz AQPR saxluflsfimavihanedayiia
WRS cilia TDNRRDARN LaSWUN hypotonic, isotonic,
LLae hypertonic saline nebulization JUse&N5n W
Tumsanrnumitsduzsaavsfisnaiu Taewuin

3% saline fluid nebulization fseAnanmwannin?

Pass-over humidifier Lﬂuqﬂﬂicﬁﬁﬁﬂitﬁwﬁmw
9990 gunsnilimuauliiansinazesimsinmaiigu
Iﬂﬂﬂ’m@u’iﬁﬁ surface-to-air ratio ﬁg\‘l i delivery
tube fignansalausaugnialdasamsnliy
gaumgiizesiglinnnigungisamauasaiuaw
anadugininsindu 100% waldladilinesihals
firhefimelaiuasesstpmelalunagieings
wid delivery tube ldaansauSuanaFould avdl
m‘sgtyLﬁﬂﬁwwﬁunwsnﬁuﬁamaalaﬁw (condensation)
WATHMUYNITAIVANSINIINANNAUNIUDDID U

#09®

Large volume jet nebulizer 739 saline
nebulization ﬁaqﬂmzﬁﬁdamuﬁmﬁmmﬁugo
(high pressure gas) WU jet orifice F9vinl¥iAn
avapun nebulization TagldlélHausou deas
“ﬁ'aaLﬁumﬂmju%ummmmﬂﬁmEf['«aL‘Eh qﬂnsmﬁ
snzgmirsniilumsi¥eandualugiheimelaliie
IvrinANTaua N TN lE  wasnlud

al

ﬂi:ﬁﬂ%ﬂﬁwLﬁEl\‘J‘WaIuﬂﬁiﬂQUQquMQﬁﬂﬂdﬁ’]ﬁ
weladin®
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Hygroscopic condenser humidifier (HCH)
ﬁaqﬂmnﬁwﬁoﬁmﬂumiﬁuamazé\’wuqm'ﬂgﬁ
LLa:mm%ummmmﬁﬁ@ﬂmiaLﬁﬂﬂﬂ%ﬁmﬁu
anuSeunaranNduiidsluanamaiinielasen
ANFIBNIILANANTDULAZ AN TUDDIBINST
meladinisld HoH gniwnldlunisaneaay®
uazgsAduAIRAalug gl HA s
mela"™? agwlsfinn UssBvBawoes HCH Tulihe
fisadlHindostiovelaiFaseluvagieingadsls
wida " Mudsediu 1wy nstianuduiiioome
msaﬂmﬁg@Lﬁﬂmm%aﬂwﬁ’mnﬁmﬁm 1980
matuidieuainszuuviezasedasiionela nsan
A1snsmeuia Weisufuniswudinderiu
muﬁlama%ua:nwsﬂuﬁﬁLnﬁaajuwwuLuglaLﬁa%

n193tadunsdaafndelulseneiuia
(hospital acquired pneumonia) lAa&19B9aINNNT
numuena1segaiuszuy (systematic review)
Foffianilin38T critical care T 2008 Usznaude
new ¥i3® progressive lung infiltrate $INAUBINTT
2 Tu 3 Fadersenavsne Munni 38 asmwaldua
Wadaaz1aninndn 12,000 wie teenin 4,000
cells/mm?® wazfiaaneiunusg (purulent tracheal

secretion)(15)

sz audsnIsAnE

ar

AnUsTa9ATaINIIIT

Wlsusudannn, anuwiten, & uasdnan
nsgataanzlugiendeindaizanfimelaies
s:wiwona;uﬁié’%’unWiWuﬁwmﬁar;hul,uuulaLﬁa%u.az
qﬂnmimmmmﬂﬁmmmLﬁumm%auuazmm%u

o

2. TaqUsavATed

21 WisuneustiaresluaflIuviadan
nMszasluiuil 0 uaziufl 3 sewienguiiviu
ﬁ']mﬁav&wumybl;ﬁa%ua:qﬂmnﬁmmmmﬂﬁmmm
AuANSDULAZANTY

2.2 wWisuiisunwidnoisdlen naean
nmszesluiuil 0 uazriuil 3 szvdnenguilv
mmﬁu%ummmaLﬁuwﬁﬂiadaudwaﬁaﬂn13Wuﬁwmaa
w"ml,uglama%u,azu.azqﬂﬂmimmmmﬁﬁmmm
AUAINTDULAT AN UAINTY

23 Samatinnmzfndslulen (pneu-
monia) i:m'mnQuﬁiﬁmmﬁuﬁummmaLﬁumﬂ‘[a
d’suﬁhaﬁaﬂmsﬁuﬁﬂmﬁamumy\la \piuargUnal
NIANMATRINNIOLILANSDULAZ AT

yUselppninazldanenuise

1. Lnsnufetsz&nsamlunisaniauney
TugfihendssdaanzasimelawanSauiiusswing
n@uﬁiﬁmmﬁuﬁmmmaLﬁumﬂ%muﬁmﬁwmi
WuﬁWLnﬁawwuLuy‘lama%ua:qﬂmrﬁmmmmﬁ
fisusafivanuSouuazanaiy

2. Mwnundayanenitiasanysznauns
fadulalumaiiengunsnifiduAiganisguagie
ARINIAALINZAD

LUULLHUNISINY

gmwumsmaa\muuq’uLLa:ﬁna;umuqu

(Randomized controlled trial)
Uszensiilviane (Target population)

Auasvdsnisrdaatzasiinislalidioed
TsonwenunasssuAansiaannsziiosa Jondnuyusnd
AIUA 16 NNATRUS 2560 - 26 FIMAN W.A. 2560
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N5LRBNAIBENY (Sampling method)

naFaLdananaainsdnnlasens (Inclu-

sion criteria)

1) firenavindaiarzaniiniglaliiogi
Tsowenunasssneansiadnnseiiosh

2) 91y 18-70 1

3) fiansnlHdBusanld

Y

Lﬂm"ﬁﬂﬁ‘iLLFJﬂE]’]ﬂ’]ﬂﬁﬂ‘iﬂﬂﬂﬁ)’]ﬂiﬂ‘i\m’]‘i
(Exclusion criteria)
1) ﬁﬂmﬁﬂuimﬂamﬁm%a (pneumonia) 4
fudunsifiadedsidnmsdUsanounida

2) fvuldsuararaianns  (mucolytic
therapy)

3) @'ﬁ?ﬂﬁtﬂuiiﬂﬂaﬂ cystic fibrosis, primary
ciliary dyskinesia, primary immune deficiency

4) fheildedeviemalandonanidia

NEUTINSARDENRIATEBNNNIATINTAENAS
NN9K1FA (Discontinuation criteria)

1) ftededinanlsnzeesiiie

2) Qﬂmﬁmﬁﬂaaanmnmufﬁﬂ

3) nydifAnnadnaiAseannisldiaioile
Tneldgunsninsasenmefiaansafiuanadouunas
mm’f‘?uLLﬁaLﬁmnﬁaqmﬁuﬁmLﬂa"ﬂumnmfﬂ 2 g
Tu 1 fu

IUIAAIDEN (Sample size)
NSANUIUTUIARIDE

91NM3ANE1T89 M. Vitacca uazanizBalevh
mMaFnMsld hygroscopic condenser humidifiers
Tuifiheanzesiimeladdudmalaousgieiu
2 nauAn®N (n=20) Ap mju‘ﬁ%’ hygroscopic
condenser humidifiers L%auﬁuglmzﬂauasnﬁiu
muan (n=20) AengudilalildlasnsuSeuiioy
anunilezaaavcluuil 10 WUINGNATAN
fiazunuanuwmisizadiaine 2.2 andeaiwu

NM3FU (SD1) 06 dunguAnNTazuuurMame)
209ENNE15 ANdeluuNInggIu (SD2) 0.5

inmafnecensn liihdeyadigas two
sample test with equal varianceslagld alpha
Wiy 0.05 WAz power WINAU 0.8 WUINEINITD
AU sample size aanul@iu 10

M 5lHlYsunsN Statistics/Data Analysis

Estimated sample size for two-sample

comparison of means

Test Ho: m1=m2, where m1 is the mean in

population 1 and m2 is the mean in population 2
Assumptions:

Alpha = 0.0500 (two-sided)
Power = 0.8000

mi = 22

m2 =15

Sd1 = 0.6

Sd2 = 05

N2/N1= 1.00
Estimated required sample sizes

N1 =10
N2 = 10

INNITANUIUDUIAFIDLINAINRIIND I
ADINTITVUIAAIDL DL NLDY 10AU Tut.wiatnq'u

NMSIANANIINISIY

1. Case record form (NMMANUIN) Tagasiona

- Yamanaune las 0 = 18 1 = toe,

2= TJ']Uﬂﬂ']\T, 3 = LY, 4 = LUATNIN LﬁEJUﬁ‘Uﬂ']El

suction 1oy 0 = lifii@uneluane suction, 1 =

fAaY suction 1/4 &"e, 2 = AAETY suction Y2 &1

3 = AA&1Y suction > 1 &8 4 = AANY suction
> 2 §@1Y
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- anuwilsaduzsaauvzlay 1 = wilyd
2 = uihs 3 = i Tepgiiarmenndrelumsgatssmy
- Fvpaaany 1 = Ta 2 = wiRey 3 = 1l
Tagfisuana wapaaNny
- aiﬂi;%;ﬂ%@ﬁlﬁ%’ﬂﬂﬁ@ﬂLﬂumtﬁu
2. Sputum gram stain & culture
3. nostivan

n1sulnguiNeainn1sdnen (research
sampling)

nguit 1: frhevassndaanzaaflisunmsmy

wnnforuiuylases

nanfl 20 frhevdsindaanzaedidpunsel
NT99OINATININTOLALAINS DU AL AN

o -a

ABaiiun133de
Usenaufiedunaumeg fenalyil

1) ﬁmﬁanmmaﬁmmn@ﬂwﬁaﬂéﬁ’umi
KR PRTlTnEURsTINAERSIRANNTT R TA
Tasoaradasezldsunsduyriuidnsinnsise
nmtlasanside visgdinlasen1sidve

2) ATl UM IBUIIUUINIINTHTE
infinddedlilgunndifsne  wazaoudednany
WaginsAdudnlatienszuiumsidousn 59
Ao lumleRadusanidnsinnisise

3) AnRanenaNIIAITNLATINISHAZEBNAN
Tassmsaanausdinivualy

4) T%ﬂauﬁ'sma%q'u'jwwé’an'ﬁmﬁmmmaﬁm
azlﬁ%’unwsﬂuﬁﬂmﬁa&hul,uu;lama%w%a'lﬁ aunsnl
N9 IMATIENIN I ALAINS UL ANT UL
neusindalasnanisguatlazalaniinly

5) wwndinnsnnsinancee lasldviamnzae
TRACOE LLAaz2IUNATDIVIDLANEAD %uagﬁ’mmm
POIVIADARNTAIINENNATINNNIATEIU 1ABRIITN
FLNINNTHIAR

6) MevidansHER uwmdiinnmsindaidazes
et muadienanadies acldsumawuindonu
wylaimeivsaldgunsninsesernaiianansafiv
AnuFauLazANEY

nawd 1: v;iﬂ'awé’amﬁﬂm:ﬂaﬁ\l@]’%umi
wunfen iy laises

- 1% vnRa (Normal saline solution)

=

NRUNNEVIDY  (room air) w'wmuy‘lama% 5 ml.

q Y

wuaunne 0 4 Fluenniu uoe 3 u

nzg'uﬁ 2: Qﬂawé’amﬁﬂmmaﬁlﬁqﬂmnﬂ
NI INANEINITALNLANNIDULAZANNTU

- ¢ qﬂnicﬂmmmmﬂﬁmuﬁmﬁu
AmnuduLarANTUTUiBzreua: e aadAs
melawaiiuna 3 u Tapazinsuwasugunsal
N 24 Fala wazazifinuwmduazneunaindsng
21MIAann 24 Flue mnﬁmsqmﬁmmm%‘mﬁa
MNIANNEVDIDNNNAT %ﬁﬂqﬂn‘miaammzm&‘ﬂu
qﬂmni%ulmimmmu

Hygroscopic condenser humidifier (HCHF)

3 = < v &
Q"JJﬂiﬂ!ﬂiBQ?J'Iﬂ'li’f"l/lﬁnﬂimﬂllﬂ31N5flullﬁ$ﬂ’]'liﬁﬂ!
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7) naIMSAR eranadAsalEsuSnEay
NATFIY nafanmeINImiles Yadasniamela
famaiuzesiala gaumpfisnne saniensiih
e TNNMEUNINTDURRINITHIGR L1 HU NIZIREADEN
1aALAn (pneumothorax) mM3fnude VigAeu (tube

obstruction) LLa:‘via‘wqﬂ (accidental decannulation)

8) panaNATaLliTuM AU fudnET e
imzynasoiiinsgaams Tasgaisamen 4 47l
wazoaaiasazldsunmsgataumziinseniten
4 FlasTufulSanaaNvzase 8 aTns

8.1 mzuunluBerasSinanannlay 0 =
1481, 1 = 1oy, 2 = thunans, 3 = ey, 4 = Wwazan

8.2 mzuuuluiBerasanumideadiu (vis-

cosity) TauLaNviElay 1 = Wilea (thick), 2 = Wi
(dry), 3 = R (fluid)

8.3 mzuuuludeirnaaunlay 1 = la
(light), 2 = W&y (yellowish), 3 = 1iu (dark)

9) pAENATAELFSUNSALLENTEHIUNYID
Ll ADLINDREDNILASLWELED (Sputum gram stain
& culture) wazanednzsduan TUTULINHNAINIGR

LAz UN 3 RAINITHIGA

10) pF1adATLLASUNIIAAAINDINS
Tuiudl 7 20901306 Tmﬂ%ﬁmimiwmaz}ﬂamﬂ
L*'ziul,ﬁmﬁ’u@ﬂwﬁmﬁmLm:ﬂaﬁ"a\lﬂ IuYTe LY
nsvela n1swasurie warnisinsrTena
UNINTDUNRINIAR

| anainsi IATUMIAR L1z AR (1=20)

e

2 L B ¥ <
laTumInudnaor LY Tawed (a=10)

Y

2 Ei
AUz dRIuTIR NE 150

wnsdilaa (Fuii o)

b

fanwluA (w=-0)

Gnlfginsel w=0)

N

TnstevanyuzIsLTIYz Tull 0-3 (=10

=z &
ALz dBuAT A 21D

wnusdilaa (i 3)

HeNATINMI TATIZHA (a=0)

pY

3 - = @ 4
‘ 1.’I?E=ﬂﬂ‘:mﬂ‘jﬂdﬂ'lﬂ'\ﬁﬂﬁ'\lﬂ':ﬂmUﬂ”l'\l.l;ﬂu!m:ﬂ”lm’lm (n=10)

Y

) Ej
!ﬂﬂlﬂi\lﬁ;f,’l’ﬁmmiH!In;ﬂﬂ;!’lﬁ]

wnien (il o)

a1 ly1d @=0)

@nldpilazel w=0)

b

TanzAdnyazoaNtz 1l 0-3 (@=10)

2 E
Ay oIz Nz e

ondiona (i 3)

LANIINMEIATIZH (n=0)




THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 19 No. 1 : January - June 2018

89

ﬂgfmf sumIavgns a5 dnasmilnins
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1. L@Nne Usznauiey Ui anumvieadu
RSNV RIDIENNE UAzIIIUATITIgALENTE
Tusuin o fevun 3

2. n9asunlasrasUSNI s lULENNE
FULSNANINFANUN WS uAsUAUIUA 3 ¥aInNIs
NIAR

3. nsuasunlasrastantisdUaaluunsn
ARINFANUN 1 WSoUABUAUIUN 3 HRINISHIGA

4. qﬁﬁmsnﬁmmﬁmmsﬁmL%amﬁwu

NNLAUMEUTLNBUAIBUDASNLEY  (pneumonia)
Tusui 0 waz 3 PasNFw

ADAN L9 1WuUITY
Foyamluiiausdisduaudniuiugs

Bengu uazAualy Adeawuninsguamiy
fuysspiiiasninisuantasuni

Lﬂ’%emLﬁam"iiagaL%anajm:wmnﬁjuﬁ\lﬁ%’u
NSS nebulization waz HCHF éuad@ Fisher's
exact test WisuiisuAadsn1sulasulang
Usanou anawndlen wasfooaaany Lassnuas
ﬁ\lﬁ%’ums@maum o Uil 1, 2 uar 3 sEwine
ngufiléisu NSS nebulization uaz HCHF faadif
Two-way repeated measures ANOVA

ffusdunendAfissay 0.05 AadRruIn
Tae PASW Statistics for Windows, Version 18.0
(Chichago: SPSS Inc.)®”

lynifuasuss

- MIRDUUNY TALDY N1TAUA wiloiom
fuq nsdiAawauwnsndounnanaiasing AT
TaudedayasvaziBoaluniadnsinlaseniside
TawgidnsalassnsannsadnanseaziBeazes
Tassns isvselemilunmssndulasonuadluns

STapptY

- e duisuAnveudnsadeldudeni
LENY mqﬂmmﬂumiﬁum Lmzmqﬂnmimm
gImARaINNILEUAMNTDULAE AN UMINLAR
ma:LLwinﬁau@’%’m:i"uﬁmauﬁﬁnwﬂummil,ﬁm
NITUNINTDUINNITITY

- M5RBUFBANANNLATINTG

- PIENFTATHINITANBUFIBBNANNLATINNG
Timniile  Teglisnfudesuenmanaunauziide
wazNs0aUsBanaINlAsINslinsENUABNNT NN
fmslEsuanUnd

- UseiiuBus

- dayaiiivadesivenarainsazgnifu
dueuduagranieadn ardiissancfidouas
AzNIINNIRTUlATIMIITeITURg M9
NIUTaYRTEIDEINTAT

- Lanm?ﬂ”mﬂammmmaﬁmazgnLﬁuLml‘ﬁ
Husetned uazuuunaineg nanIdoyaazgn
AUl AduiaSeau LLazLanmiﬁv’mm%gmﬁu
uarway Tignildaweunyaaadug

- mnfinsARNW N uWI A UITeaely

va o <

NIEINNNsUNNg  AuiITeasinudayasiieg

©

a

Viduanuduazlifimsszydeeaadamiadeya

9

fisnansnszyivenaadasle

WNANTSANE

mﬁa‘iﬂﬂ%\aiﬂumﬁé’ﬂgﬂLLuumsmaao
wupguuazinguaiuAn (Randomized controlled
trial) YszmnsnguiivmansAsgiiendan1nidn
wizaefivielaldioefilssneiuiasssnAans
WRANWILINBIA ﬁawﬁfmﬂv;umﬁélv’al,wi 16 nuAUS
2560 - 26 A9AN W.A. 2560 WU 20 AU
Tosuvnfunguit 1 Aegihendonindamizaedilisy
nWﬁWuﬁWLnﬁawwuLuglaLﬁa% (NSS nebulization)
UM 10 AU LLa:naj:uﬁ 2 ApThEvAYHNARLNZAD
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ﬁlﬁqﬂnmimadmmﬂﬁmmsnLﬁumm%auua:
AMNTBU (Hygroscopic condenser humidifier filter
(HCHF)) 971U 10 AU UILEUBRaN13ANEIIY
i

ae

1. ‘fl'agafi")‘lﬂ (General data)

LWel wam‘sﬁnmwm'}najwﬂﬁmmﬁu%umm
vmLﬁumﬂ’hd'mz\m@]’wnﬁw'uﬁwmaamumglm’ﬁa%
(NSS nebulization) &g wud1 Hugane
I 9 AU Anidufesar 90 uazindls U
1 au Andudosaz 10 uaznguiild HCHF saulnaj
Judze 91 8 au Anduiouas 80 uazivds
T 2 au Andulseaz 20

818 Han1sAnwINUIINguilEsy NSS
nebulization sulvaifieny sdsznite 40-50 T
fdmu 3 au Amdudewar 30, 91y 51-60 T
1w 2 au Anduteuas 20, 81 61-70 T 917
2 au Andudosay 20, 91y 71-80 T 91U 2 AU
Anfuforar 20, uazeny 81 Pguly femou
1 au Andudosaz 10 uaznguiild HCHF saulnaj
fiony 51-60 U 4w 3 eu Aadudesar 30,
oy 40-50 U 4w 2 eu Aedudesar 20,
818 61-70 ¥ 9 2 au Anduesar 20, a1y
71-80 ¥ fwiungueneas 2 au Anduewas 20,
Wazany 81 Huly S 1 au AeduSesas 10

TsAUsEae wamiﬁnmwmﬂnﬁiuﬁiﬁ%’u
NSS nebulization &ulvaidulsanziSefsueuas
arenadRnBuLay 1uu 7 au Aadudesas 70
\dulsageasliwes (COPD) 9 mu 1 au Ay
3ppas 10 lsAviaudin (Asthma) $1u3u 1 Ay A
¥ouaz 10 lsaduq swounguaz 1 au Aeduy
ngudouaz 10 wasnguild HCHF salnaidu
TsANLISIRTHL LA ANABVAIRNBIEY 31U 9 AU

Aatusesas 90 uwariilulsaviaanldananafy
(stroke) 3uu 1 AU Asdudpeaz 10

msgfuyw% wamsﬁ‘nmwm'majuﬁ\lﬁ%’u NSS
nebulization &rulvajguyn3 17 9 au Anwu
$opaz 90 warliguyvd swou 1 au Aedy
¥ouaz 10 uazngwild HCHF swlnajguymd
U 8 au Anfiudewas 80 u,azhjgqu%" T
2 au Anduleeaz 20

mmqﬁ‘lé’%’umﬁwq:ﬂa WANTIANHIWLIN
ngufildsu NSS nebulization &alvaifisinei
1#5umsianzee Lf‘immnmdLﬁumﬂhmuuuqmﬁu’u
U 7 au Aadu3eeas 70 KdRAIHCLATEAD
w2 au Andudesar 10 wazlavetienela
W 9 1 au Andudseaz 10 LLE\]::ﬂ@:N‘ﬁI"Ef
HCHF a’au‘[m&iﬁmmaﬁiﬁ%umsmma \ia99n
mmﬁumﬂ’lamuuuqmﬁv’u U 8 au Anfu
Sopay 80 UATHIFAATHEUATANIAD 31U 2 AU
Anidusauar 20 femnsedt 1

ﬂrmmﬁmezﬁﬂ%mml.awﬂu@ﬁaamﬁomi
v\hﬁmmmaﬁwm’[a\lﬁl,aﬁzmwnajuﬁ"[ﬁmwzju%u
gasmaiumelagiuaredisniswutiniesiu
wylaises (NSS nebulization) LW3suiiiauiy
Hygroscopic condenser humidifier filter (HCHF)
wud {rhefildsu NSS nebulization #Aniade
Yanauasvclutufl 1, 2 way 3 Wiy 3224061,
2.85+0.54 WAz 2.53+0.46 ANAAU §IUFDIE
Al§3u HOHF fAfpysunanaunsluiud 1, 2
Ay 3 Wiy 2.58+0.58, 2.17+0.63 LAy 1.78+0.54
ANNRIAL %owud'lmLaﬁwmﬂ%mmmwﬂumju
fil#5u NSS nebulization snnningaiilésu HCHF
pHNNTHF AN WEDA (p-value = 0.009) FYATTI
i 2
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A579% 1 ‘ﬁagaﬁ"’ﬂﬂ (Demographic data)

NSS nebulization HCHF
A0UAN
n = 10 (%) n = 10 (%)

WA

%78 9 (90%) 8 (80%)

VAN 1 (10%) 2 (20%)
218

40-50 T 3 (30%) 2 (20%)

51-60 1 2 (20%) 3 (30%)

61-70 T 2 (20%) 2 (20%)

71-80 T 2 (20%) 2 (20%)

81 Tauly 1 (10%) 1 (10%)
Tsauszae

Tsaguaslilowss (COPD) 1 (10%) 0 (0%)

TsAviausin (Asthma) 1 (10%) 0 (0%)

TsanziSeATuE LAz aABVIAYQNBILES 7 (70%) 9 (90%)

VRDALRDATNDIAY (stroke) 0 (0%) 1 (10%)

Buq 1 (10%) 0 (0%)
ﬂﬁ:i’ﬁgnqw‘i

e 9 (90%) 8 (80%)

AEHEY 1 (10%) 2 (20%)
mmqﬁ\lﬁ%’umslmzﬁa

mmﬁumtﬁamuuuqﬂﬁ”’u 7 (70%) 8 (80%)

NIARAIHLILAZAIAD 2 (20%) 2 (20%)

Taviathevalauu 1 (10%) 0 (0%)

ynmAenziaumiisadursasamslugihy
wasnsindinianzasiinielaliiosssninenguinli
mm‘zju%ummmoLfv‘mmﬂTﬁ;d’Juz\mﬁaﬂm‘JWuﬁﬂmﬁa
Wy lasas(NSS nebulization) wWisuifisuiy
Hygroscopic condenser humidifier filter (HCHF)
wudn §iwfildsu NSS nebulization fdady
anwmisdueaaansluiud 1, 2 uaz 3 Wiy

2554046, 2.32+0.44 WAL 2.20+0.54 ANNAIGU
sugiheildsu HCHF faefsanumisriuwes
wamzlufudl 1, 2 uaz 3 wiiu 2.43:0.30,
213+0.26 uaz 1.63+0.19 mMuEHL SanwuinAade
anuwilsdussaaansTungaitléisu NSS nebu-
lization funguiilésy HCHF lsiflanuunnsneiu
Tuneadf (p-value = 0.062) Fan37 2



92

M35 ) AB YN wazlumiin
B 19 atuM 1 : wnsAwn - Aquisu 2561

LU?EJULw"z/un”nymwmtNNw:i:m'wn@'.;vﬁfﬁﬂ773421’3177’1;?/21\7%7\74514wwf%r'vua’wﬁvmwﬁuu"')mﬁaﬁhmuy‘lamaﬂm:qﬂnﬂﬁ

n5ada7mﬂﬁmminLﬁumm%ﬂuuﬂm771/177ufu571'/7£/wa"\7n77&4’75)”@Lv7maﬁwwmﬁzad?ufi\iwz/7ymﬁﬁyﬂmﬁ§zaﬁyw5uﬁysﬁ

mnmﬁmsﬂtﬁﬁmmLauwtiuﬁ”’ﬂaﬂwﬁanws
w"w’fmmtﬂaﬁmﬂ‘iﬂﬁmoawdwnaﬂ'umﬁmmﬁuﬁu
paemaiumelagiuasiisniswutindesiu
wylaises (NSS nebulization) LW3suifiauiy
Hygroscopic condenser humidifier filter (HCHF)
wud {rhefiléisu NSS nebulization fdniade
fraamamclutufl 1, 2 uaz 3 Wiy 2.70+0.44,

250+047 uaz 2.23+0.34 mwendiy suifiheilsy
HCHF fnwnAsfzaaanvsluiud 1, 2 uay 3 Wiy
2354051, 1.90£057 LAy 1.53+0.48 MINAGU
fiawudﬁmLaﬁmmﬁmmLawﬂumjuﬁ\lﬁ%’u NSS
nebulization uwnndﬁnajuﬁ1ﬁ%’u HCHF a819&

o

Wusdunahi (p-value = 0.014) fapnsefi 2

<

AN 2 WANISIATIZAYINIU AnNwtetu LLazﬁmaaLaumﬁzw'mnﬁjun'm\iuﬁwmﬁamumy’lama%

(NSS nebulization) tiguiy Hygroscopic condenser humidifier filter (HCHF)

o o NSS nebulization (n=10) HCHF (n=10)

ANBUSLTNNS AUN MeansSD Mean=SD p-value
1331 Judl 1 3.22+0.61 2.58+0.58 0.009*

Juil 2 2.85+0.54 2.17+0.63

uil 3 2.53+0.46 178054
ANt diu Judl 1 2.55+0.46 2.43+0.30 0.062

uil 2 2.32+0.44 2.13+0.26

uhn 3 2.20+0.54 1.63+0.19
] Judi 1 2.70+0.44 2.35+0.51 0.014*

Juil 2 2.50£0.47 1.90+0.57

Juil 3 2.23+0.34 1.53+0.48

* AludAunaianTzay 0.05

Ysunauauve lag 0 = \LNﬁ, 1 = tipw, 2 = 1UNA, 3 = WAL, 4 = LWALNIN

anuwmilsdurasaunglag 1 = wad 2 = Uik 3 = Wil

AvpvianNne 1 = 18 2 = wilay 3 = iy

Pnmsienzinnuedilisumagaamz i
Tuihemdsmssndiaianzasiimelaldiosszninengs
ﬂﬁﬂaﬂuﬁu%uﬂaamwaLﬁumﬂ’iadauf\mﬁaﬂmwiu
ﬁwmﬁavhumylama% (NSS nebulization) \W3suLiigy
iU Hygroscopic condenser humidifier filter (HCHF)
wudn §ihwfildsu NSS nebulization fldiads
duuediilasumagaameiinluiug 1, 2 uaz 3
Wi 10.90+1.52, 10.30+1.70 WAL 9.70+1.34 AW

iy duieilds HOHF fdanedsdwauade
ldsunsgamsmeinluiud 1, 2 uas 3 Wiy
9.90+0.99, 9.10+0.88 Ay 8.70+0.68 ANAAL
Fonuiraadsduadsilasunsgaiaameiiia
Tunguiiléi3u NSS nebulization fungufiléisy HCHF
Tidfanuuandeiuluneada (p-value = 0.053)
famseil 3
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A15199N 3 Wam’i’jLﬂi’]zﬁﬁi’ﬂuﬁuﬂ%ﬁﬁ\lﬁ’%ﬂﬂ’ﬁ@ﬂme::LWN Lawnzizwmna;umﬁw'uﬁ']mﬁamumglmﬁa%

(NSS nebulization) nuiLy Hygroscopic condenser humidifier filtter (HCHF)

- NSS nebulization HCHF
AUN p-value
Mean+=SD Mean+=SD
Fudi 1 10.90+1.52 9.90+0.99 0.053
fufi 2 10.30+1.70 9.10+0.88
uii 3 9.70+1.34 8.70+0.68

* ffudduneaiffissdu 0.05

NN IBUITBUYININN AwwlieTu
VDTN LAY ﬁi’m’mﬂ%\aﬁiﬁ%’un'ﬁ@mLaumﬁu
Tugthemasnssindiainzeaimelalfiosszninngs
ﬁTﬁmw*zju%ummmoLﬁuwWHTadaudwaﬁaﬂnwsWu
ﬁwmﬁm\imtuy‘lama% (NSS nebulization) iU
Hygroscopic condenser humidifier filter (HCHF)
TaUafMuNI LAY LLae standard error bar WU
W 2 nf\juﬁuu'ﬂﬁumaﬁwmﬂ%mm ANNwtetu
VDTN LAY ﬁi’m’mﬂ%\aﬁiﬁ%’un'ﬁ@mLaumﬁu

v

fitippaslurinetui o fetuil 3 LL&tWU’)"IﬁGQQGﬂE\}:N
fAisrarSunnuas fravaavsuansgat1d
HuaAUNINENR fauANNTEEITU uazsuILATe
ﬁiﬁ%umi@ﬂmezw‘x‘iu‘L:JﬁmmLLmnsi'laTuwwaaﬁﬁ

PILHUOH 1

MNMIUIBUTNBUNREDNITDLENNE (Sputum

gram stain) Tugihevdanmsidiaianzasimelalies
’i::VI']"Nﬂ@:Nﬂﬁﬂﬂuﬁm%ﬂﬂm%’mLﬁuﬁﬁﬂzﬁ)diud’ld
ﬁaﬂmiw'mf']mﬁamumylama%ua: Hygroscopic
condenser humidifier filter (HCHF) wun TuSuusn
VRINIARTIUN Qﬁaﬂﬁ’iﬁﬂ'sm‘zjwﬁummmaLﬁumﬂh
d'suamﬁwmsw'uﬁwLnﬁamumylama% I uRaUnA
spenadiondoiamy 10U 4 Audndiudosay 40
fuUngn Hygroscopic condenser humidifier filter
(HCHF) fiawAnUnfvesnadondaiauns S1udu
2 auAniusosar 20 Tutuil 3 ndsnsHndn iiel]
ﬁ"lﬁmm’zju%ummmaLﬁumﬂadfmﬁmﬁwmsm
ﬁ'u,nﬁamw,uu”lama% fiawRsUnfvowadonde
T 7 audaudaear 70 ungu Hygroscopic
condenser humidifier filter (HCHF) dAnNiaUn#
spenadiondoiamy 1w 4 Audndiudosay 40
fapsil 4
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M8 ) AD YN wazlumiin
B 19 atuM 1 : wnsAwn - Aquisu 2561

LU?EJULﬁﬂun”nymwawmJw:i:rijn@wﬂﬁﬁvwzf'zlﬁuﬂammﬁuw7£/Tvd7ua'wﬁmn7ﬂ4/uu"')mﬁaﬁ\hmuy‘lamaﬂmzqﬂnmf

n7ada7mﬂﬁmm§mzﬁumw%”aumea7u7‘7ufu571'/7£/wa"\7n7imﬁ’mLa7maﬁwwTﬁzZﬁLad?ufwwz/7U7aﬁ5wﬂ7m§za§ﬂw5zzﬁmﬁ

u,wugﬁ 1 Standard error bar NANNSIHATIZHUSNL ANNWATREITU RuBgaNne LLazﬁwuauﬂ%famﬁ%’unWi@m

LauszﬁuitwfjﬂonQunWiWuﬁﬂmﬁamumglama% (NSS nebulization) WiBuiy Hygroscopic
condenser humidifier filter (HCHF)

400

Mean of aspirate quantity
g 8

B

000

—

300+

200+

Mean of secretions color

I \\1:\_\{ é _ - %Eﬂ
I é ‘I
k]
E 100+
=
p-value=0 009 prvalue=0 06
T T T o T T T
Day 1 Day 2 Day 3 Dayl Day2 Day3
124
e
|
pevalue=0 014 p-vahae=0 053
D:Iy i b.',: m;a m',l m;: mlyz

1 NSS nebulization
T HCHF

A3efl 4 wadeniinlanny (sputum gram stain) ngumMInuUNABHuIUYlaLes (NSS nebulization)

Lar Hygroscopic condenser humidifier filter (HCHF)

nadauiEDIaanE Fuil 1 Suit 3
(Sputum gram stain) NSS nebulization HCHF NSS nebulization HCHF
Negative 6 8 3 6
Gram positive cocci 2 1 2 1
Gram positive bacilli 1 1 - 1
Gram negative cocci - - 1 -
Gram negative bacilli 1 - 4 1
Candida albican - - 0 1
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INNIWSBDBURaINZEDIENWE (sputum
culture)lugipndsnsindinanzaeimelaléies
‘szm’mna;uﬂﬁmmﬁu%mmmoLﬁumﬂhmuf\m
femaviuiinderuuylasesuas Hygroscopic
condenser humidifier filter (HCHF) wuluduusn
VNINIARTIUN Qﬂaﬂmﬁmm’zjwﬁummmoLﬁumﬂh
shusheshamawuh mﬁamumyj‘la w5 NanuRaUni
PoaNaIL LNy S 3 audadudewas 30

fungxn Hygroscopic condenser humidifier filter

(HCHF) flarufnUnfvesamnzidoiaams S
3 audAnusouaz 30 Tududl 3 ndsnsrde e
fﬂﬁmwmju%ummmaLﬁumﬂ‘[a)muﬁmﬁwnﬁvv'u
ﬁwmﬁamumy‘lmﬁa% flanwAnUnfivoswamiz e
T 8 auAnudaear 80 sungu Hygroscopic
condenser humidifier filter (HCHF) danniaUnf
PoINaIIT LNy S 3 audausewas 30
fapsNit 5

AN 5 WALWIZLTDLENVE (sputum culture)najumiw'uﬁ']Lnﬁamul,uu”‘lama% (NSS nebulization) LLag

Hygroscopic condenser humidifier filter (HCHF)

NaLW’]ZL%’ﬂLﬂNﬁZ '3'uﬁ 1 ‘ﬁlﬁ 3

(Sputum culture) NSS nebulization HCHF NSS nebulization HCHF
No growth 5 6 1 7
Normal flora 2 1 1 -
Coagulase-Negative 1 - - -
Staphylococci
Morganella morganii 1 - - -
Serratia Marcescens - - 1 _
Escherichia coli - 1 1 1
Klebseilla pneumoniae - - 1 _
Enterobacter cloacae 1 - 3 -
Pseudomonas aeroginosa - 2 2 2

nmafSeuiisuwaldnaistiengihendons
méfﬂLQW:ﬂﬂﬁﬁﬁﬂTﬂﬁLaoizwiwnajuﬁ"[ﬁmmiju%u
gasmaiumelagiuaredisniswutiiniasiu
Lu‘gl,ama%ua: Hygroscopic condenser humidifier
filter (HCHF) wud TuSuwsnnderndoniudl file
ﬁ’lﬁmwﬁuﬁummmoLﬁumaﬂad'sudwﬁwnﬁWu
ﬁ'lmﬁamumyb wos JanuRaUnfveadnnsilon
I 4 audaiudasar 40 dungn Hygroscopic
condenser humidifier filter (HCHF) dauAa1UNA

apadnoisdlen 1w 3 audAadulouar 30
Tusuil 3 ndonsHeR Qﬂwﬁﬂlﬁm'}mju%umm
vmLﬁumﬂ’hd'mz\mﬁqﬂnﬁw'uﬁwmﬁavhumg‘lama%
fanuAaUnfzpadnoistien 9 7 audadiu
Jouar 70 &7ungN Hygroscopic condenser
humidifier filter (HCHF) fiaaRnUnfuesdnzisiven
F1uu 4 audanduderay 40 wauBnosdilenTudl 1
wastuil 3 3zw'jwanf§umiw'uﬁwmﬁamumglama%

(NSS nebulization) ez Hygroscopic condenser
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LU?EJULw"z/un”nymwmtNNw:i:m'wn@'.;vﬁfﬁﬂ773421’3177’1;?/21\7%7\74514wwf%r'vua’wﬁvmwﬁuu"')mﬁaﬁhmuy‘lamaﬂm:qﬂnﬂﬁ

n5ada7mﬂﬁmminLﬁumm%ﬂuuﬂm771/177ufu571'/7£/wa"\7n77&4’75)”@Lv7maﬁwwmﬁzad?ufi\iwz/7ymﬁﬁyﬂmﬁ§zaﬁyw5uﬁysﬁ

humidifier fitter (HCHF) Laifipmuansnefidlumaaiin

(p-value = 1.000 uaz 0370 MNEGL) FIA5NT 6

A5 6 WaleNTLIHUBA (Chest x-ray) Txwinngunisnuinndssiuylawes (NSS nebulization)

ae Hygroscopic condenser humidifier filter (HCHF)

walanoLsilan Fuit 1 Suit 3

(Chest x-ray) NSS nebulization HCHF NSS nebulization HCHF
Infiltration 4 3 7 4
No infiltration 6 7 3 6

MR 7 wassnmzindsluden Tughe
nansdazasfinelaldiesseninenguiili
mmﬁu%mmmaLﬁuwWHTadaudwoﬁaﬂnWiWu
ﬁﬁmﬁﬂmumy\lamaguat Hygroscopic condenser
humidifier filter (HCHF) wuin Qﬂwﬁ“{ﬁmmﬁu%u
goentiumslagiuadisn1siutndesIu

AR 7 AMmsindinlulan

wylaiges finnchndeluden 3 au Andu
Forar 30 &7 Hygroscopic condenser humidifier
filter (HCHF) finmzdadialuton 1 au Ay
$opaz 10 nmzindsludeniudl 3 nuilifians
waneneuluneada (p-value=0.582)

AN 1 un 3
nsindialulan NSS nebulization HCHF NSS nebulization HCHF
ARLYD 0 0 3 1
laifiaLde 10 10 7 9
aAUsBNa aa9istiRanzAndauuaiiss® nslEsuanusou

ninvanvessniunislaguuuAaniTlv
ANTAULAT AN UT YN ANl LE1 (1O
ANaduNisanadndudmiunsvivuzesitioy

" nsgauieniees mucous

maiumelauasBide
blanket WliFiM I Tumnsr i uzEme
ANNRAUNR UG UNNTYIURIBIas AANS
FLANDIENTE wasysruunsvnelafiauni®
fieSesflevanerilafignesnuuusnsm3uiiheanzes
punsaifilFissAensviuiindefilasuainusou
mumg‘[ama% (NSS nebulization) Nz Indau

AunAuly® vdanisldsuanuSeunteniuly @)

@ U

Wusiu
aUnsninsveImAfiamnsaLivaNSouLar

ANMNTU (HCHF) Hdadrsldine wawildazaan

DONUUUNN I FUEIN wasiaNUasads lasiu

favldanudounazii Jeliiinnislvinusaunss

ANNTUTNNY
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Tuilagiudslifinis@nsrdszindnnaes
HCHF Tugfihendsmssirdaanzasiivglaléies
nmsfnmaulnaazyinmsdnnlugieildines
drwmela FoiliSeuieudeyaiuanuidedu
AUt atwlsAmudefinsfnenes Vitacca M
wazanz® FoléFnuuiszfnsnmmane HCHF Tugfihe
wzaaiasefimelaldeadiooiulald Fonuin
HCHF a1utTnaamnuilsidulasfoavianns
Tuga9 10 Juzaensldgunsnl Taevnaaeluaded
WHuns@nnSeuifisuansusspaunessning
ngN NSS nebulization Wiy HCHF Tuiae
nasn1srrFaazaaiivnelaldeslulsesnenuia
sysNmansainnTsiiesfideasiSeufisuysanal,
AU, & LAZIRTINMIRALENTETENINN 2 NJY
Fadafipuiun1sfnezes Vitacca M uazanz®
nguitheluuAdeiisnauaameannningiae
zenaesefinelalfieadosnnidunseizas
aseusn msHrdaenzavldenafinela
NIUNRDARN Iﬂﬂ\ls\imuﬁmagﬂ%aﬁwﬁﬂﬁtumiw’?iu
AAEPLLATAE HafimanABLByMaLAumETe
e BRETAA NN ThlTENE s TUTThouSN
NRINIFALNZAD waliiaaWIulUaeAaNEINITD
Ysuslfuazwiniaanstiosas® Tasewidoil
Hun1sfnuleeld HCHF wWisuifisudu NSS
nebulization #91fugunsnifiléeslulszimalne
Tugthendssindaaizae

PNNANITITURNBUS NS IUIBUTRLIERIN
nga HCHF uaz NSS nebulization Wy ngs HCHF
fUSaauasRravransiitoundnatefit sy
MIadA uzsfinanmsdnsianumilsadunas
51u’3uﬂ%\1ﬁ1(§|’§Uﬂ’ﬁQﬂLE\INWZLﬁINiZﬁ’j’]\‘m@:Nﬁ\Iﬁ
NSS nebulization sy HCHF wuinlidfiainu
uansnailuneadn Besnefiun1sideed Vitacca M
wazAns® fwuisanuesaamsiarsuiuass
ﬁ@ml,auml,ﬁuhiﬁmwLmnﬁhﬁzijﬁiﬁﬁv’a W

fufl 1-10 mmmﬁm%’ummLaum’[un@ﬁ\lﬁ%u
HCHF Yipenilalldluiui 7-10 Rvoaaamslungy
#5u HeHF Tanhlaldluiud 8-10 WawSeuiiay
fun93¥u289 Vitacca M uazany n1ddeluasell
uasHATIFAEUNT Lf‘immnmjummaﬁmﬁm"ﬁ'w

nwﬁa‘fﬂﬂluﬂ%\aﬁﬁu@’ﬂam\iwﬁﬂmmaﬂ%’amn 93N

xfidfunaauneiuinniidiieiaizasiia i
melataald

dipfvey HCHF fp Lﬂuqﬂnﬁni'%wwianﬁwnww
navanigieldsuoynalieananlseweiuia
swsmhlulEfithuliie uazfihewizesinels
esillomafialdsuidanaauanuasvanaas
whsanmsgandsanasu shl#Radaléie HCHF
Lﬂuqﬂnsaiﬁmm‘mmmL%ﬂsﬂlﬁ RS INTLAn
Uandaioanas ﬁmsﬁnm’luvjﬁﬂ'sm\hﬁmnﬁmLﬁm
W3BUIBUIEIN heat moisture exchanger (HME)
fuldldmudn HME aamsiiadenfinite®

waﬁam%aLaumm%ﬂmﬁﬂmtwmﬂﬁju HCHF
Waz NSS nebulization WUINWIULINNAINIGA
vufl {ihefild NSS nebulization fRauAinUnf
spawadosdoigamy Savas 40 fungn HCHF
fimnAnUnfzassauay 20 Tuudi 3 ndonsHndn
Hiheiild NSS nebulization fianufauUnfizeswa
foudalauns Souay 70 fungy HCHF danu
AeUnfzaswadonideiaumny Souay 40 AnNAnUNg
PnsnaiiondoIam Ao TuusnaasmyITelaglis
anmaneadiinateazifumstuiiou

warwwzL%aLaumm%ﬂmﬁamz‘*n'mnﬁju HCHF
Waz NSS nebulization WUINWIULINNAINIGA
vufl {ihefild NSS nebulization fRauAnUnf
PRI EDLENTE SDBaz 30 fungn HCHF
fimnAnUnfzassaray 30 Tuudl 3 ndansHndn
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Quality of images obtain from a novel Smartphone-based nasal

endoscope recorder and conventional nasal endoscope recorder

Narinthorn Saksriyuttana, M.D.", Thongchai Bhongmakapat, M.D.", Pawin Numthawaj, M.D. Ph.D?

Abstract

Background Nasal endoscopy is widely used in the diagnosis and investigation of a variety
of paranasal diseases. Computer-based nasal endoscope is often used to record images capture
by the nasal endoscope. However, the instrument is relatively expensive and large therefore limiting
the mobility of users. With advances in mobile telephone technology, an endoscopic smartphone-based

camera system is possible to be developed.

Objective The first phase of this study was to develop a prototype of smartphone-based
nasal endoscopy recorder using a specialized adapter to connect between a smartphone and a nasal
endoscope. The second phase of this study was to evaluate the quality of this smartphone-based
nasal endoscope, the patient and doctors’ satisfactions, as compared to that of a conventional

computer-based nasal endoscope and without using camera (eyepiece).

Methods We invented a specialized adaptor to connect the nasal endoscope and smartphone
to create smartphone-based nasal endoscope. The prototype was designed and assembled utilizing
3D printing technology, which enables easy reproduction and modification. Then, we capture nasal
endoscope images on fifteen patients through both computer-based nasal endoscope and
smartphone-based nasal endoscope. Patients rated the pain score from both techniques. Nineteen
otolaryngology staffs and residents blinded to the technique then rate the quality of thirty images

from both types of nasal endoscope.

Results We found no significant difference in the patients’ pain score. Similarly, we found
that the image quality ratings between smartphone-based and computer-based nasal endoscope
has no statistically significant difference in all topics except illumination and brightness in which
smartphone-based nasal endoscope has better scores. Staffs also rated higher satisfaction in

portability and sharing-feature.
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Conclusions Our finding suggests that smartphone-based nasal endoscope system has higher
clinician satisfaction, especially in portability, time required to capture, and sharing feature. Image
quality were comparable with conventional computer-based nasal endoscope system, which indicated
that the smartphone-based nasal endoscope system may reasonably and practically be used in

clinical practice.

Department of Otolaryngology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand
2 Section for Clinical Epidemiology and Biostatistics, Faculty of Medicine, Ramathibodi Hospital,

Mahidol University, Bangkok, Thailand
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Background
Introduction

At this moment, communication technologies
are highly developed. Information and commu-
nication technologies which support health are
electronic heath. Mobile health is sub segment
of electronic health using mobile devices. Many
people in the world use smartphone for commu-
nication, clinician also. Smartphone facilitated
effective communication among clinicians, and
result in higher diagnostic accuracy rate comparing
without visual information. Moreover, clinician can
use telemedicine to give diagnosis and treatment
to patient. Telemedicine is a technology which’s
capability for real-time virtual online communi-

cation.

Each year there are many patients des-
perately need Nasal endoscope for a disease
examination. In 2016, out of 89,169 out-patients,
3,601 out-patients in department of otolaryn-
gologist of Ramathibodi hospital were examined
with nasal endoscope. Some of which were
bedridden patients, people with disabilities and
unconscious patients. These patients were difficult

to mobilize to examination room.

The common indications for diagnostic
nasal endoscopy are to evaluate for chronic
sinonasal symptoms unexplained by anterior
rhinoscopy, to assess interval response to
medical or surgical therapy in patients with
chronic sinusitis and recurrent acute sinusitis,
to monitor for recurrence of nasal polyps, to
evaluate and manage epistaxis, to perform

endoscopically guided cultures, to assess facial

pain suggestive of rhinogenic origin, to evaluate
clear rhinorrhea suggestive of cerebrospinal
fluid leak and to perform initial diagnosis and

interval surveillance for sinonasal neoplasms.

Nowadays, the Nasal endoscope is widely
used in the diagnosis and investigation of a
variety of paranasal diseases. The common
types of Nasal endoscope are 1. eyepiece nasal
endoscope 2. Computer-based nasal endoscope,

and 3. camera system nasal endoscope

The first type (5.1) is eyepiece nasal
endoscope. The clinician will perform the
examination by moving his/her eyes closer to
the lens (eyepiece) of the endoscope. This type
of endoscope is maneuverable and economical.
However, only the clinician who examines the
patient can see the visual result. The image
was not able to record and send to another
clinician. Furthermore, the clinician will have
higher chance for contacting airborne diseases

from patient.

The second type (5.2) is Computer-based
nasal endoscope. This type of endoscope has
advantages in the capability to record and share
the visual examination result to other clinicians.
In addition, the performing doctors are not
required to get closer to the patients, eliminating
the disadvantage of eyepiece nasal endoscope.
Nevertheless, due to its size, this type of
endoscope is importable and required spaces

to set up. Also, the cost is higher than the first

type.

The last type (5.3) combines the advan-

tages of the first and second type. The endoscope
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has a small screen embedded in the instrument
and has a capability to record and share the
images. However, it is the higher cost compare
with first type endoscope, and is inconvenient

to record and share the images.

Objectives
Primary Objective

1. To develop a specialized adapter to
connect between an endoscope and a smartphone,
creating a smartphone-based nasal endoscopy

system
Secondary objectives

1. To compare the image quality of rigid
endoscopic examination of nasal cavity between
the smartphone-based nasal endoscope and

the conventional nasal endoscope

2. To compare the satisfaction of doctors
who used a smartphone-based nasal endoscope
in terms of convenience, practicality, image
quality, recording and sharing capability with

the conventional nasal endoscope

Expected benefits

1. A developed specialized adapter using
3D printing technology with lower price than

commercial adapter

2. This instrument will enable the dissem-
ination of instrument to the rural areas or in
developing countries where is insufficient of

high technology and costly instrument.

3. This instrument will enable clinicians to

share information obtained from patients and

enabling tele-conferences and tele-consultations.

Ethical consideration

Respect for person: Only patients who
agreed to be evaluated using both Computer-
based nasal endoscope (conventional) and
smartphone-based nasal endoscope were enrolled
in this study. All patient data were fully concealed
and no any direct contact. Moreover, all procedures
were approved by the research ethics committee

of Ramathibodi hospital

This study obtained ethical clearance from
Ramathibodi Ethical Committee (ETHIC NUMBER
ID 05-60-26)

Literature review

Cheng-Jung Wu et al. from department
of Otolaryngology, Head and neck surgery,
Kaohsiung Veterans General hospital, Taiwan,
developed an instrument connecting smartphone
with otorhinoendoscope to record video and
image and mobile communication application
to perform teleotolaryngologym. They created
specific adapter and portable light source. Then,
they evaluated diagnostic quality with six patients
compare between face to face diagnostic and
telediagnostic. In this study, all otorhinoscopic
images were captured using a smartphone
(Samsung, Galaxy Note II) with a built-in
8-megapixel camera with autofocus, macro
mode, and zoom functions. They used freely
available web-based real-time communication

application platform (Google Plus Hangouts) to
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transmit the images via a third-generation network.
An internet connection was made available for
the three teleconsultants who were professional
otolaryngologists from a tertiary medical center
in Taiwan. Six images were acquired from six
patients. The same otolaryngologist performed
the face-to-face diagnosis, using a conventional
scope and smartphone-based endoscope. Then,
the raw data without information about clinical
conditions were transmitted to each teleconsultant
for a primary telediagnosis using real-time
communication platform. After first telediagnosis
was done, The second telediagnosis was made
by the three teleconsulatants with patient’s
clinical conditions. The three teleconsultants were
also asked to judge the quality of each image

using the following scale: poor, fair and good.

Research from Hao Liu et al. compared
video quality and diagnostic accuracy between
mobile endoscopy and video tower (computer-
based nasal endoscopy)(z). They designed a
prospective controlled blinded comparison of
mobile and videos recording. They used adapters
that connected a mobile phone directly to
endoscopes or other optical devices. The purpose
of study was to directly compare mobile
endoscopy against conventional video capturing
devices. The recording method was switched
during the middle of the examination, but the
endoscope and light source remained constant.
They used a commercially available mobile
endoscopy adapter to enable recoding of mobile
phone videos (ClearScope; Clearwater Clinical
Limited, Ottawa, Canada) and associated software

(Modica; Clearwater Clinical Limited). The mobile

adapter was coupled to an iPhone 5s. They sent
60 ten-second videos (30 video pair from the
same patient) to 13 skilled observers to rate the
quality on Liker scale from poor to excellent
and to give the diagnosis in questionnaire.
Video quality was rating in five areas: illumination,
ability to identify orientation, ability to identify
important landmarks, picture clarity/texture and
contrast/sharpness. They found no statistically
significant difference in the video qualities rating
of mobile and tower videos across all video
qualities categories and diagnostic accuracy

between both methods.

Apart from these two researches, we could
not find any study that report the satisfaction
of patient underwent endoscopic examination
by the instruments. Moreover, there are no
reported satisfactions of clinician who used
smartphone-based nasal endoscope. We therefore
generated questionnaire for each patients and
clinicians to compare between conventional and

smartphone-based techniques.

Methods
Study design

This study was divided into two phases.
The first phase of the study was to develop a
self-designed prototype of smartphone-based
nasal endoscope using an adapter to connect
a smartphone and a nasal endoscope. The
prototypes were designed and assembled by
utilizing 3D printing technology. Different prototypes
were built and modifications were made to

finalize the design of the instrument.
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The second phase of the study was to
evaluate the diagnostic capability, in terms of
image quality, of the smartphone-based nasal
endoscope, and the patients’ satisfaction and
the doctors’ satisfaction, as compared to that
of the eyepiece type and computer-based
nasal endoscope. This preliminary experiment
was performed in outpatient of otolaryngology
department of Ramathibodi hospital from 1t
February 2016 - 31%" December 2017 after

obtaining ethical clearance.

First phase: developing the instrument

We invented a specialized adaptor to
connect the nasal endoscope and smartphone
to create smartphone-based nasal endoscope.
First, we measured size of eyepiece end of the
nasal endoscope (Karl-Storz Hopkins 0-degree
Rigid Endoscopes, Karl Storz GmbH and Co.,
Tuttlingen, Germany), and size of smartphone
we intended to use base on hospital staffs’
personal phone preferences (iPhone 6, Apple
Inc., California, US). We calculated and measured
focal distance from eyepiece to camera of
smartphone and then designed the tool in 3D
program (123D design program, AutoDesk Inc.,
California, US) to created 3D model then
specialized adapter plastic prototype was
generated by utilizing 3D printing technology.
We did a modification upon the first version
due to user’'s uncomfortably in handling the
instrument. The modifications were made and
3D printed out again. Second version of the
instrument was found to be mismatched between

mobile and endoscope and changes were made.

Third version of the instrument was found to be

good enough to test on actual use. (See Figure)
Second phase: Preliminary trial use in patients

The second phase of the study was
to evaluate the diagnostic capability of the
smartphone-based nasal endoscope, the patients’
satisfaction and the doctors’ satisfaction, as
compared to that of the conventional eyepiece

type and computer-based type nasal endoscope.

First, clinician of outpatient clinic of
Otolaryngology Department, Faculty of Medicine
Ramathibodi Hospital were explained about
objectives and steps of research. Patients who
were schedule to have nasal endoscopy were
invited to join the study. Only patients who meet
the inclusion criteria and willing to participate

were recruited.

Next, local anesthetics were given by
spraying both nasal cavities with 10% xylocaine
and 1% ephedrine, 2 puff each, by the experienced
nurse. This protocol is the current standard
practice in our clinic. Patients were then placed
under supine position in the endoscopy room
with their eyes covered with a sheet of cloth
and each patient received nasal endoscopy twice,
which was with conventional or smartphone-
based instrument. Order of the instrument were
randomly allocated by computer-generated
randomization list with the set of randomization
seed by the statistician not involved in caring
of the patient, and the list of order were placed
in a sealed opaque enveloped to ensure allocation

concealment.
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Still images of endoscopy from both
instruments were recorded. In the conventional
group, we use the camera provided by the
endoscope manufacturer (Telecam DX Il, Karl
Storz GmbH and Co., Tuttlingen, Germany)
connected with the personal computer running
image capture program (PowerProducer, Cyberlink
Corp, Taipei, Taiwan) and the captured images
were saved in JPEG format. In the smartphone-
based group, the connected phone was placed
with the instrument and images were captured
using the smartphone’s own original camera
software on default image quality setting with
the adjustment of image to fill the screen. Only
residents with at least one year of endoscopic
experience or staffs were allow to do the

endoscopy in our study.

Clinicians who performed the endoscopy
were asked for satisfaction in the following
areas: 1) Handling, 2) Portability, 3) Time required
to capture, 4) Sharing-feature, and 5) Direct
patient contact. Satisfaction Questionnaire was
done by all fifteen clinicians using smartphone-
based nasal endoscope in patients to compare
with both eyepiece type and computer based
type. Pain scores using 10-point pain rating
scale were then given to the patients and the
patients were allowed to freely rate the pain

from both instrument.

All Images from each patient who enrolled
in this study were collected. We randomized
images from both techniques with the similar
randomization technique and present the images

to 19 otolaryngology residents and staffs.

Residents and staffs were shown the images
in a dimmed lighted room under a large
projector-type screen. Image quality rating were
then scored by following categories: 1) lllumination
and brightness, 2) Ability to identify important
landmarks/ structures, 3) Artefacts, background
noise, 4) Contrast, border, sharpness, and
5) Overall satisfaction. This method of measure-
ment is similar to measurements done by

previous report® .

Inclusion criteria

1. Patient who presented at outpatient
department of Otolaryngology department, Faculty
of Medicine Ramathibodi Hospital, Mahidol
University and had conforming indication of

nasal endoscope.

2. Age of the patient was more than

fifteen years

3. Patient agreed to be evaluated using
the conventional and smartphone-based nasal

endoscope

Exclusion criteria

1. Patient who refused to evaluate with

nasal endoscope.

2. Patient who refused to a second time

evaluation with endoscope.

3. Emergency patient who need specific

and urgency treatment.

4. Patient who cannot speak or commu-

nicate in Thai language.
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Outcome assessment

Three outcomes of interests were patient’s
pain score in both computer-based and smart-
phone-based nasal endoscope using 10-point
visual analog scale, clinician’s satisfaction of
smartphone-based nasal endoscope compared
with eyepiece type and computer based type

nasal endoscope, and image quality score.

Satisfaction scores were rated on a Likert
scale of 1 (poor) to 5 (excellent) in areas of
handling, portability, time required to capture,
sharing-feature, and direct patient contact. Image
quality rating scores were also measured in 5
categories: illumination and brightness, ability
to identify important landmarks/ structures,
artefacts and background noise, contrast/border
and sharpness, and overall satisfaction with picture
quality. Each image quality score were rated

on a Likert scale of 1 (poor) to 5 (excellent).

Data collection

Demographic information (age, gender)

were collected. Pain scores, image quality rating
scores and satisfaction scores were collected
in paper-based forms and entered into a com-

puterized database file for statistical analysis.

Data analysis

Due to the small number of sample, we
reported the pain score and the doctor’s
satisfaction scores using both median/range and
mean/standard deviation. We compared the pain
scores of both instrument using sign-test. Image
quality of both instruments were analyzed using
mixed linear regression model with instrument

and doctor number as covariate.

Population and sample size estimation

Because of preliminary nature of the
experiment and new instrument, we designed
in pilot study and decided to use fifteen patients
in this study, and all doctors in the department
who had experience with endoscopic were

invited to rate the quality score).



110

133 1 Ap N wazlunih

ﬂﬁ 19 aﬂuﬁ 1 8NP - ﬁqmﬂu 2561

Quality of Images Obtain from a Novel Smartphone-based Nasal Endoscope Recorder

and Conventional Nasal Endoscope Recorder

Protocol flow chart

Patients who required the nasal endoscopy in outpatient clinic of Otolaryngology

department, Faculty of Medicine Ramathibodi

Inclusion criteria:

1. Patient who presented at outpatient department and had conforming indication of nasal

endoscope.
Patient had never been evaluated by nasal endoscope before.
Age of the patient was more than fifteen years

Bl

Exclusion criteria:

Patient who refused to evaluate with nasal endoscope.

Patient who refused to second time evaluate with endoscope.
Emergency patient who need specific and urgency treatment.
Patient who cannot speak or communicate in Thai language.

A=

Patient agreed to be evaluated using the conventional and smartphone-base nasal endoscope

\

Informed consent were obtained

v

Local anesthesia was applied

v

Endoscopy with first instrument (random order)

v

Endoscopy with second instrument (random order)

v

Patient filled the pain questionnaire

v

Images were obtained and stored

\

Images obtained from all patients were shown on the screen on random order

\

Residents and staffs rated the image quality scale
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Result
First phase: developing the instrument

We developed a prototypes in three versions.

The first prototype was designed and printed

with specification based on dimension of the
endoscope and the smartphone. However, the
prototype was not working due to loosening
of contacts between both smartphone to the

prototype and the prototype to the endoscope.

- fumindmiudoaTnsdwidafianeaiing
- ffanandmiudwnuand

Figure 1. Version 1 of the instrument

To tighten up the contact, we modified
the prototype into second version, which used
commercially available spring smartphone holder
system in the prototype to hold the smartphone

and make latches to lock the endoscope into

the prototype adaptor. However, due to the
latch mechanism requires the prototype to be
separated into 2 pieces we decided to make
a modification to keep the instrument in single

unit.

Figure 2. Version 2 of the instrument
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In the final version, we use hinge mechanism
to keep two pieces of the instrument in single

unit. Finished adapter use spring system to

hold the smartphone and hinge mechanism to

keep instrument in one piece.

Figure 3. Version 3 of the instrument

Second phase: Preliminary trial use in patients
Demographic data

A total number of 15 patients were
recruited. Table 1 describes the demographic
data of all patients. Of these, 9 were male
(60%) and 6 were female (40%). Mean age

was 52.8 years old.

Patient pain score

Patient reported pain score were compa-
rable between computer-based nasal endoscopy
group and smartphone-based endoscopy group

with median of 2. There is no statistically significant

difference when Wilcoxon sign-rank test was
performed (p=0.1094), see Table 2.

Clinician’s satisfaction

Clinician’s satisfaction of each instrument
were compared among eyepiece type, computer-
based type and smartphone-based type endoscope.
Smartphone-based nasal endoscope type has
highest mean score in portability (4.93), time
required to capture (4.93), and sharing feature
(5). Computer based nasal endoscope type
shares the similar score with smartphone-based
instrument in handling and patient direct contact

topic (see Table 3).
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Table 1 demographic data of 15 patients.

Patient’s pain score using Patient’s pain score using
Patient no. Sex Age computer- based nasal smartphone-based nasal
endoscope endoscope (2)

1 M 66 4 3
2 F 60 0 3
3 M 70 0 0
4 F 60 4 0
5 M 69 10 7
6 M 19 5 1
7 F 35 4 2
8 M 50 2 0
9 M 32 1 1
10 F 38 3 2
11 F 61 2 2
12 M 51 0 10
13 M 53 3 3
14 F 67 5 1
15 M 61 5 5

Table 2 Patient pain score

Instrument Computer-based Smartphone-based
Mean pain score (SD) 320 £ 2.62 267 £ 279
Median pain score (range) 3 (1-5) 2 (1-3)
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Table 3 Clinician’s satisfaction of using each instrument compare among eyepiece type, computer-based

type and smartphone-based type

Topic Eyepiece type | Computer-based | Smartphone-based

1. Handling Mean 3.53 453 3.93
Median 4 5 4

2. Portability Mean 4.6 213 4.93
Median 5 2 5

3. Time required to Mean 1.33 42 493
capture Median 1 4 5
4. Sharing-feature Mean 12 3.46 5
Median 1 4 5

5. Direct patient contact Mean 16 467 427
Median 1 5 4

Image quality rating scores nasal endoscope’s mean score. Mean score in

Smartphone-based nasal endoscope’s overall satisfaction with picture quality is similar
mean score in all 4 categories except overall between 2 groups.

satisfaction are higher than computer-based

Table 4 Image quality scores from both instrument

Topic Computer-based Smartphone-based

Ability to identify important Mean 3.31 3.57
landmarks/structures Median 3 4
lllumination and brightness Mean 3.57 3.63

Median 4 4
Artefacts and background noise Mean 3.42 3.49

Median 3 4
Contrast, border, sharpness Mean 3.51 3.55

Median 4 4
Overall satisfaction with picture Mean 3.51 3.51
quality Median 4 4
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We compared the scores from both
instrument by fitting mixed regression models
with each score as the outcome and doctor and
instrument as covariate. Statistically significant
difference were found in illumination and brightness,

as mean difference between instrument was

0.26, i.e., smartphone-based nasal endoscope
had 0.26 score higher than computer-based
nasal endoscope (p value < 0.001) but there
were no statistically significant differences in

the other categories (see Table 5).

Table 5 Result of mean differences from mixed linear regression model by score category

Score category

linear regression model

Mean differences from mixed| P value from mixed linear

regression model

quality

1. lllumination and brightness 0.26 <0.001

2. Ability to identify important 0.06 0.39
landmarks/ structures

3. Artefacts, background noise 0.07 0.23

4. Contrast, border, sharpness 0.04 0.56

5. Overall satisfaction with picture 0 0.29

Discussion

At this moment, communication technologies
are highly developed. Many people in the world
use smartphone for communication with more
and more advanced instrument were introduce
in clinical setting. Smartphone has already
facilitated effective communication among clinicians,
and result in higher diagnostic accuracy rate
comparing without visual information. Moreover,
it is possible for clinician to use telemedicine

to give remote diagnosis and treatment.

Each year there are many patients
desperately need for endoscopic examination of
the nasal cavity. Some of which were bedridden,

people with disabilities and unconscious patients.

These patients were difficult to transfer to
proper examination room. Moreover, there are
many patients in rural area which has no access
to trained subspecialist. Thus, smartphone-based
nasal endoscope will help clinician to record and
refer image and video of patients to subspecialist

then result in higher diagnostic accuracy rate.

Nowadays, the nasal endoscope is widely
used in the diagnosis and investigation of a
variety of paranasal diseases. The common
types of nasal endoscope are 1. eyepiece nasal
endoscope 2. computer-based nasal endoscope,
and 3. camera system nasal endoscope. The
ideal endoscope should be low in price, portable,

have high image quality and have desirable
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sharing-feature, which is why we developed a
self-designed prototype of smartphone-based
nasal endoscope using an adapter to connect

a smartphone and a nasal endoscope.

The prototype was designed and assembled
by utilizing 3D printing technology. Then we
evaluated the diagnostic capability of the
smartphone-based nasal endoscope which uses
the camera of smartphone as the image
receiver without the use of additional lenses,
the patients’ satisfaction and the doctors’ sat-
isfaction, as compared to that of the eyepiece
type and computer-based type nasal endoscope.
The advantage of this technique utilizing 3D
printing technology are relatively low price and
ability to share prototypes and modifications with
others. In the past, many styles of smartphone-
based endoscope were created but the price
was expansive and mass production is required

to manufacture.

After using new smartphone-based nasal
endoscope in patients, we found no significant
difference in the patients’ pain score. Similarly,
we found that the image quality rating between
Smartphone-based and Computer-based Nasal
endoscope has no statistically significant difference
in all topic except illumination and brightness
which has better score in Smartphone-based
nasal endoscope. However, we found that
Smartphone-based Nasal endoscope has higher

satisfaction rating in portability and sharing-feature.

Compare to Cheng-Jung Wu et al., they
developed an instrument connecting smartphone
and mobile communication application to perform

teleotolaryngology. They evaluated diagnostic

quality only six patients compare between face
to face diagnostic and telediagnostic. Only three
teleconsultants who were asked to judge image’s
quality using scale (poor, fair and good). In our
research, we evaluated 15 patients with both
conventional and smartphone-based techniques.
The nineteen otolaryngology staffs and residents
blinded to the technique then rate the quality
of thirty images from both type in specific details
of image’s quality. Furthermore, we evaluated

patient and clinicians’ satisfactions.

Compare to Hao Liu et al, They used a
commercially available mobile endoscopy adapter
to enable recoding of mobile phone videos and
associated software. They sent 60 ten-second
videos from 30 patients to 13 skilled observers
to rate the quality on Liker scale and to give
the diagnosis in questionnaires. In the other
hand, we created the specialized adapter to
connect between an endoscope and smartphone
using 3D printing technology. we evaluated

patient and clinicians’ satisfactions.

Apart from these two researches, we could
not find any study that report the patient’s
satisfaction underwent endoscopic examination
by the new instrument. Furthermore, there are no
report about clinicians’ satisfactions who used
the smartphone-based nasal endoscope. We
therefore generated questionnaire for each patients
and clinicians to compare between conventional

and smartphone-based nasal endoscope

Our finding suggests that Smartphone-
based Nasal endoscope may reasonably and

practically be used in clinical practice.



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 19 No. 1 : January - June 2018

117

Narinthorn Saksriyuttana, Thongchai Bhongmakapat, Pawin Numthawaj

Study limitation

Because of self-designed prototype of
smartphone-based nasal endoscope which
creating adapter to fit between endoscope and
smartphone. The smartphone that we chose
was iPhone 6 which was popular in that time.
Many otolaryngology residents and staff have
their own iPhone 6 that why we chose iPhone 6
for prototype. This specific adapter can be used
with only iPhone 6 or subsequent phone with
the same dimensions, but this can be solved
by easily modified prototype using 3D printing
technology. Second, there are only 15 cases of
patients in these series and we only evaluated
the quality of the image, needing for a large
full-scale study. Lastly, recording of image was
done by the iPhone default camera software
which was a little difficult in manually setting
the zooming, orientation, adjustment of white
balances, and focusing system. Future direction
should be modification of the software side to

further adjust the image quality and ease of use.

Conclusion

Our finding suggests that smartphone-based

nasal endoscope system has higher clinician

satisfaction, especially in portability, time required
to capture, and sharing feature. Image quality were
comparable with conventional computer-based
nasal endoscope system, which indicated that
the smartphone-based nasal endoscope system
may reasonably and practically be used in

clinical practice.
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