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The clinical characteristics of recurrent benign paroxysmal positional vertigo
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Abstract

Objective: To study clinical characteristics of recurrent BPPV patients and the 5 years disease-
free of recurrence in BPPV.

Study design: A retrospective cohort study

Material and Methods: Patients who were diagnosed with BPPV from 2008 to 2018 with
documented a positive Dix-Hallpike and Supine roll test at the otolaryngology outpatient
department of Songklanagarind Hospital were retrospectively included.

Results: A total of 597 patients were identified. 273 patients (45.7%) had a recurrence disease
with an average age 57.4+13.3 years. The duration of symptoms before diagnosis was 5 days 9.
Almost all patients had the same ear recurrence and the most recurrent site was the right
posterior semicircular canal. The median time to recurrence was 6.8 months. About 42.3% of
the patients had a disease-free in 12 months, 29.7% in 2 years, 19.5% in 3 years, 13.8% in 4 years,
and 10.8% in 5 years. Other associated diseases for example essential hypertension,
dyslipidemia, Meniere’s disease were not related to the recurrence. The strongly associated
factors were 1. Female sex 2. The clinical presentation of disequilibrium had a three times
higher rate of recurrence compared to 1. Clinical presentation as vertigo 2. Positional change
association 3. A number of treatment sessions until objectively negative Dix-Hallpike test more
than 3 times and 4. The shorter interval of a recurrent episode.

Conclusion: The clinical characteristics of recurrent disease were female sex, clinical presentation
as disequilibrium, positional change association on an episode, a number of treatment sessions
until objectively negative Dix-Hallpike test more than 3 times, and the interval of recurrent

episode less than 14 days

Keywords: benign paroxysmal positional vertigo, recurrence pattern
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Introduction:
Obstructive sleep apnea (OSA) is common disorder as diagnosed by polysomnography (PSG)

and screening of adult snorer patients for priority PSG appointment is still a problem.

Objectives:
®  To investigate association between minimum-SpO2 and RDI.
®  To investigate association between minimum-SpO2 and AHI.

" To find minimum-SpO2 screening cut off for priority PSG appointment.

Methods:
Retrospective “PSG data” study of 1,159 adult snorer patients of the Department of
Otolaryngology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University.

Results:

Findings are inverse relationships (the lower the minimum—SpOZ, the higher the RDI and the
lower the minimum—SpOZ, the higher the AHI), an association between minimum-SpO, and RDI

with area under curve (AUC) of 0.75, an association between minimum-SpO, and AHI (AUC of
0.79), a highly significant statistical difference p < 0.001 (OR 1.09, 95 % Cl, 1.07 - 1.11) between
minimum-SpO, values of subjects with RDI > 15/h and those of subjects with RDI <15/h, a
highly significant statistical difference p < 0.001 (OR 1.12, 95 % Cl, 1.09 - 1.14) between
minimum-SpO, values of subjects with AHI > 15/h and those of subjects with AHI

< 15/h, and possible screening minimum-SpO, values of 81%.
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Conclusions:

1. There were association between minimum-SpO, and RDI, and association between
minimum-SpO, and AHI (by AUC values).

2. Minimum-SpO, levels of 81% may be recommended for cutoffs in the screening of adult
snorer patients for priority PSG waiting-list.

3. Minimum-SpO, may be used for screening during problematic periods with too long PSG

waiting-lists.

Keywords: obstructive sleep apnea, oxygen desaturation, minimum SpO,, polysomnography, pulse oximetry,

screening, snorer, snore, AHI, OSA, PSG, RDI, SpO,
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Introduction

Gold standard investigation for
obstructive sleep apnea (OSA), a common
disorder in sleep medicine, is polysomnography
(PSG). From international reports on sleep
apnea or obstructive sleep apnea (OSA),*®
reported ranges, between 3.7 % to 85.5 %,
was too wide when compared with the
Wisconsin Sleep Cohort Study (1988 -1994
to 2007 - 2010), whose estimated prevalence
were 16 % for mild OSA and 10 % for
“moderate to severe” OSA.” Other US
publications reported “estimated” OSA
prevalence as: 10 % (mild OSA), and 3.8 %
to 6.5 % (moderate to severe OSA).®
Obviously, cutoffs had been required to
separate these groups. In the “Clinical
Practice Guideline for Diagnostic Testing for
Adult Obstructive Sleep Apnea: An
American Academy of Sleep Medicine
(AASM) Clinical Practice Guideline”!* and
others!#*
for AHI and RDI:'''® 0 - < 5/hour (h) as
normal (Nm), 5 - < 15/h as mild (MU), > 15 -
30/h as moderate (Md), and > 30/h as

, severity cutoffs were the same

severe (Sv).

In 1993, Young et al.’ had reported
sleep-disordered  breathing  (SDB) by
polysomnography (PSG) in a middle-aged
work-force adults; and, three severity
cutoffs points had been > 5 AHI/h, > 10
AHI/h, and = 15 AHI/h. Later, these became

215615 9 A9 YN uaglunth
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0-<5/hasNm,5-<15/has M|, 15 - < 30/h
as Md, and = 30/h as Sv. In addition, the 1999-
hypopnea scoring criteria changed from > 4 %
to > 3% oxyhemoglobin desaturation or an
event-related arousal.'”?* In the AASM Task
Force on sleep-related breathing disorders
in adults, details included AHI 5 - < 15/h
as ML OSA (SDB), AHI 15 - < 30/h as Md OSA
(SDB), and AHI > 30/h as Sv OSA (SDB).}"4!
Over the years, AHI values did vary partly
because of the usage of different hypopnea
scoring criteria. During 2007 - 2012, AHI values
were linked to the 2007 AASM Scoring
Manual’s preferred hypopnea definition*
and the 2012 AASM Scoring Manual Update
hypopnea definition.?! From 2012 onwards,
categorical levels (or severity categories)
continued as normal (AHI 0 - < 5/h), Ml
(AHI 5 - < 15/h), Md (AHI 15 - < 30/h and
Sv (AHI >30/h). As alternatives, reports of
respiratory disturbance index (RDI) intermittently
appeared;”?" and yet, RDI alone publications
became harder to find than AHI alone
publications®**. This study sought to find
association between minimum oxygen
saturation by pulse oximetry (MinSpO,) and
RDI' values or AHI values among adult
snorer patients, and to find potential
cutoffs for screening during problematic

periods with too long PSG waiting-lists.
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Methods

In this retrospective descriptive
study, 1,159 adult snorers patients of the
Department of Otolaryngology, Faculty of
Medicine, Ramathibodi Hospital, Mahidol
University, Bangkok, Thailand, underwent PSG
(level-1, overnight standard polysomnography)
from 1 April 2014 to 30 September 2017.
Inclusion criteria were: (1) ages > 18 years,
(2) habitual snorers, and (3) PSG done at
Ramathibodi Hospital Sleep Disorders Center.
Exclusion criteria was patients on positional
devices. The sample size 1,159, after inclusion
and exclusion criteria, was more than adequate
(far in excess of 385, an estimated sample size
with (Z-score)? x StdDev (1-StdDev)/(margin of
error)? [95% confidence interval (Cl), 0.5 SD,
margin of error + 5 %]. According to AASM
and others,!"* cutoffs for AHI and RDI were
the same: 0 - < 5 AHI/h as Nm, 5 - < 15 AHI/h
as M\, 15 - 30 AHI/h as Md, and AHI > 30 AHI/h
as Sv. To test associations, values of MinSpO.,,
AHI and RDI were investigated for their possible
relationships. Also, after a publication of
higher-risk cutoff of > 15/h (RDI or AHI) and
lower-risk cutoff of < 15/h (AHI or RDI),'!
possible MinSpO, cutoffs needed to be
explored further. Incidentally for PSG scoring
in this article, The AASM Manual for the Scoring
of Sleep and Associated Events version 2.1%
or higher versions were applied. In this study,

main research questions were (Q-1) direct

or inverse relationship between MinSpO,
and either RDI or AHI values, (Q-2) what
association between MinSpO, and RDI values,
(Q-3) any association between MinSpO2
and AHI values, and (Q-4) any MinSpO,
cutoff values, for “priority PSG waiting-list”
screening of adult snorer patients waiting

for PSG.

Results

After the inclusion and exclusion
criteria, demographic details of 1,159 adult
snorers patients were 61 % males and 39 %
females, mean age of 50.68 (+ 13.53) v,
mean weight of 74.83 (+ 16.23) kg, mean
height 163.53 (+ 8.83) cm and mean BMI
27.9 (+ 5.23) kg/m? [Table 1].

On RDI classification values related
to four categories [0 - 4.99 /h for Nm (or no OSA),
5-14.99/h for ML, 15 - 29.99/h for Md and
> 30/h for Sv], frequencies from RDI data
[Table 2] were 65 (5.61 %) Nm (or no OSA),
287 (24.76 %) ML OSA, 573 (49.44 %) Md OSA,
and 234 (20.29 %) Sv OSA. On AHI classification
values related to four categories [0 - 4.99 /h for
Nm (or no OSA), 5 - 14.99/h for ML, 15 - 29.99/h
for Md and = 30/h for Sv], frequencies from
AHI data [Table 3] were148 (12.77 %) Nm
(or no OSA), 369 (31.84 %) ML OSA, 473
(40.81 %) Md OSA and 169 (14.58 %) Sv OSA.

In percentages of RDI data v AHI data

according to respective severity categories,
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rates were 5.61 % v 12.77 % Nm (or no
OSA), 24.76 % v 31.84 % ML OSA, 49.44 % v
40.81 % Md OSA, and 20.29 % v 14.58 % Sv
OSA [Tables 2 and 3]. It should be noted
that the rate from RDI data was less than
half of that from AHI data in Nm category
and that the rates from RDI data were
higher than those of AHI data in the Md and
Sv categories (subsequently, more subjects
in the RDI data for potential treatments).

On the subject of !\AinSpO2 in

relation to RDI or AHI values, the lack of
international consensus on severity
categories led us to use three quartiles to

enable the separation of !\/linSpO2 values

into four categories or grades (severity
grade-A to grade-D, according to decreasing

ranges of !\/\inSpO2 values); these were

Grade-A (G-A), Grade-B (G-B), Grade-C (G-C)
and Grade-D (G-D) [Tables 4 and 5].

Respectively, their !\/\inSpO2 ranges were

89.6 % - 100 % (G-A), 84.9 % - 89.5 % (G-B),

Table 1. Demography
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78 % - 84.8 % (G-C) to 50 % - 77.9 % (G-D)
[Tables 4 & 5]. In Table 4, G-A had the best
range of MinSpO, values (least or no
oxygen desaturation) and was linked with
a mean RDI value of 14.75 (+ 10.07)/h
whereas G-D had the worst range of MinSpO,
values (lowest oxygen desaturation) and
was linked to a mean RDI of 26.9 (+ 12.29)/h;
therefore, an inverse relationship existed

[the worse (the lower) the MinSpO , the

higher the RDI]. In Table 5, G-A had the
best range of MinSpO, values (least or no
oxygen desaturation) and was linked with
a mean AHI value of 9.73 (+ 8.7)/h whereas
G-D had the worst range of MinSpO, values
and was linked with a mean AHI value of
25.25 (+ 12.31)/h; therefore, an inverse
relationship existed [the worse (the lower)
the MinSpO,, the higher the AHI]. Thus,
the answer to Q-1 was provided by such

evidence.

Males: number (%)
Females: number (%)
Weight (kg): mean (SD)

Height (cm): mean (SD)

BMI (kg/mz): mean (SD)

707 (61%)
452 (39%)
74.83 (+ 16.23)

163.53 (+ 8.83)

27.9 (+ 5.23)
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Table 2. OSA Categories and RDI

OSA Categories N
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Normal or no OSA (RDI 0 - 4.99/h) 65 (5.61 %)

Mild OSA (RDI 5 - 14.99/h) 287 (24.76 %)

Moderate OSA (RDI 15- 29.99/h) 573 (49.44 %)

Severe OSA (RDI > 30/h) 234 (20.19 %)

Table 3. OSA Categories and AHI

OSA Categories N

Normal or no OSA (AHI 0 - 4.99/h) 148 (12.77 %)

Mild OSA (AHI 5 - 14.99/h) 369 (31.84 %)

Moderate OSA (AHI 15- 29.99/h) 473 (40.81 %)

Severe OSA (AHI > 30/h) 169 (14.58 %)

Table 4. Categories (grades): MinSpO2 ranges and Mean RDI (SD)

Categories (grades)

MinSpO, ranges

Mean RDI (SD)

Grade A (G-A) 89.6 - 100 % 14.75 (+ 10.07)/h

Grade B (G-B) 84.9 - 89.5 % 21.00 (+ 10.53)/h
Grade C (G-C) 78 - 84.8 %* 23.04 (+ 10.55)/h
Grade D (G-D 50-77.9 % 26.90 (+ 12.29)/h

* Mean MinSpO, of RDI = 15 is 81% (+8.98)

Table 5. Categories (grades): MinSpO, ranges and Mean AHI (SD)

Categories (grades)
Grade A (G-A)
Grade B (G-B)
Grade C (G-Q)
Grade D (G-D

** Mean MinSpO, of AHI > 15 is 79.62% (+9.03)

MinSpO, ranges
89.6 - 100 %
84.9 - 89.5 %
78 - 84.8 %**

50-77.9 %

Mean AHI (SD)

9.73 (+ 8.7)/h
16.94 (+ 10.19)/h
20.14 (+ 10.58)/h

25.25(+ 12.31)/h
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Scatter plots characterizing associations of minimum SpO,
with RDI, demonstrating the expected increase in RDI with
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Figure 1. Scatter plot: RDI values on y-axis and negative Minimum SpO, values in sleep on x-axis
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Figure 2. Receiver operating characteristic curve (Sens.,1-Spec.) in RDI group with Minimum SpO,

In Figure 1, a scatter graph was plotted
(value dots related to two variables: RDI on
y-axis and Minimum SpO, negative on x-axis).
In Figure 2, the graph was a “receiver operating
characteristic curve” (ROC) graph. Within
this ROC graph with sensitivity on y-axis and
1-specificity on x-axis, each point of ROC curve

represented a sensitivity/specificity pair and

one could find the AUC which was 0.7474
(RDI data). This AUC value of 0.75 inferred
a 75% chance to distinguish between positive
and negative cases [AUC as assessment of
sensitivity % and specificity %]. This ROC curve
compared two operating characteristics:

true positive rate and false positive rate.


https://en.wikipedia.org/wiki/Variable_(mathematics)
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Scatter plots characterizing associations of minimum SpO,
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Figure 3. Scatter plot: AHI values on y-axis and negative Minimum SpO, values in sleep on x-axis
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Figure 4. Receiver operating characteristic curve (Sens., 1-Spec.) in AHI group with Minimum SpO,

In Figure 3, a scatter graph was plotted
(value dots related to two variables: AHI on y-axis
and negative Minimum SpO, values on x-axis).
In Figure 4, the graph was a “receiver operating
characteristic curve” (ROC) graph. Within
this ROC graph with sensitivity on y-axis and
1-specificity on x-axis, each point of ROC curve

represented a sensitivity/specificity pair and

one could find area under curve (AUC) which
was 0.7867 (AHI data). This AUC value of 0.79
inferred a 79 % chance to distinguish between
positive and negative cases (unlike an AUC of
0.5, an unacceptable or no discrimination value).
This ROC curveb compared two operating
characteristics: true positive rate and false

positive rate.


https://en.wikipedia.org/wiki/Variable_(mathematics)
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On significant statistical differences,
p < 0.001 values were obtained (i) between
minimum SpO, values of subjects with RDI
> 15/h and those with RDI <15/h (OR 1.09,
95% Cl, 1.07 - 1.11) and (i) between minimum
SpO, values of subjects with AHI > 15/h and
those with AHI < 15/h (OR 1.12, 95 % Cl,
1.09 - 1.14). This led to potential MinSpO,
cutoff values for screening of all adult
snorer patients already waiting for PSG to
gain a priority PSG waiting-list. For screening
purposes, choices included MinSpO, 81%
(Mean MinSpO, value) from RDI data or
MinSpO, 79.62 % (Mean MinSpO, value)
from the AHI data. For a practical screening
value, a MinSpO, value of less than 80%
may be acceptable in order to be enlisted
in the priority waiting-list for PSG via an earlier
specialist consultation.

Academically for screening, one
could argue for 79%, 79.62%, 80% or 81%
as MinSpO, screening cutoff values. In any
case, from 1,159 subjects, the application
of MinSpO; screening cutoff of 80 % would
result in 214 subjects for the priority
waiting-list for PSG (all had positive AHI or
RDI > 5/h: 34 ML, 109 Md and 71 Sv).
However, in this sample of 1,159 subjects,
the application of MinSpO, screening cutoff
of 70% would result in only 94 subjects for
the priority waiting-list for PSG (all had
positive AHI or RDI > 5/h: 4 M{, 47 Md and
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43 Sv). An intention of screening for a low
three-digit number would be compatible
with the MinSpO, cutoff of 80%; on the
other hand, an intention of screening for
a high two-digit number would be compatible
with the MinSpO, cutoff of 70%. Therefore,
MinSpO, cutoffs for practical screening may
be either 80 % and 70 % cutoffs for earlier
specialist consultations and priority PSG

waiting-list.

Discussion

The answers for Q-1 consisted of
an inverse relationship between MinSpO,
and RDI, and similarly an inverse relationship
between MinSpO, and AHIl. Wali et al.*
also reported that SpO, inversely correlated
with OSA severity (P < 0.005). Furthermore,
in this study, the OR and AUC values supported
(i) an association between MinSpO, and RDI
values (answer to Q-2) and (ii) the OR and
AUC values supported an association between
mean MinSpO, and AHI values (answer to Q-3).

This article revolved around the
application of nocturnal pulse oximetry
whose characteristics and advantages were
low-cost, safe, simple, convenient, and
non-invasive; thus, its good usage was reported
in several publications.***® Unlike PSG, nocturnal
pulse oximetry was never the gold standard
in OSA or SDB investigation and, in the past,

technical parameter on oxygen saturation
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or desaturation included desaturation index (DI)
and oxygen desaturation index (ODI).**%
The ODI calculations (more complex than
MinSpQO,) required (i) number of oxygen
desaturations (decrease of oxygen saturation
by 4% from the baseline per hour of
recording) and (ii) ODI thresholds of either
>5 desaturations/h, or=10 desaturations/h,
or=15 desaturations/h.*** The simpler
MinSpO, (single overnight pulse oximetry
measurement) was the ignored parameter
according to Temirbekov et al.* Anyhow,
the positive association between MinSpO,
and AHI in this study was indirectly (in parallel)
supported by Temirbekov et al.* who found,
a strong correlation between ODI and AHI,
p < 0.005 and r = 0.904, in a sample of 321
patients. Their ODI’s definition included average
oxygen desaturation episodes/h or events/h
(on PSG) and desaturation episodes associated
with decrease in the SpO, of > 4% from baseline
for > 10 seconds. Also, an ODI > 15 events/h
was good predictor for AHI > 15/h with an
accuracy of 849%, whereas an ODI > 30
events/h was good predictor for AHI > 30/h
with an accuracy of 93.7%. Incidentally,
they found that an ODI cutoff value of > 10
events/h could detect Md OSA and Sv OSA
(sensitivity of 93.3%).

Nine years earlier in Thailand,
Kulpraneet®® had asked: “Can overnight

pulse oximetry recording be used as

a screening measure for obstructive sleep
apnea?”; and, mentioned that ODI > 5
events/h (associated with decrease in the
SpO, of = 4% from baseline for > 10
seconds among Thai PSG patients) gave a
sensitivity of 82% and a specificity of 100%
in the detection of SDB (AHI > 5/h).
In another Thai study, Muntarbhorn and
Kunachak’! found a median for MinSpO,
(lowest oxygen desaturation) of 78.1%
among adult snorers with very severe OSA
(AHI = 55/h on PSG). One could pose questions:
“Would MinSpO, of 78.1% be another
possible MinSpO, level cutoff or a
screening MinSpO, cutoff?” and “What
levels or choices for MinSpO, cutoffs?”

In this study, MinSpO cutoff choices
were rather close to the 78.1%; these were
a MinSpO, of 81% (the median from
this RDI data), 79.62% (the median from
this AHI data), 80% (a roundup to 79.62%).
It was found that the screening !\/\inSpO2

cutoff level of 80% would produce 214
subjects (all with RDI or AHI > 5/h) and
that the lower the screening I\/\inSpO2

cutoff level of of 70% would produce 94
subjects (all with RDI or AHI > 5/h). One
should consider one’s workload and
decide on which level, either 70 % or 80 %
would be more suitable for the desired
sample size for priority PSG waiting-Llist

during this era of long PSG waiting-lists
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caused by the coronavirus (COVID-19)
pandemic.

On a potentially better parameter
than MinSpOz, “approximate entropy” (ApEn)

first appeared in 2007. Honero et al.”?

applied ApEn or a family of statistics
(a quantification of regularity in time series etc.)
to assess oxyeen saturation signals from
overnight pulse oximetry and found ApEn
sensitivity of 82.09% and a specificity of
86.96% for detection of OSA patients.
In 2020, Liu et al.”* tested (i) ApEn in correlation
with AHI, and (i) ApEn in correlation with ODI
and lowest oxygen saturation (LO2, same
as MinSp0,); and they concluded that ApEn
increased synchronously with AHI, ODI and
LO2 with ApEn sensitivity of 82.09% and
a specificity of 86.96% in the detection of
OSA patients. However, pulse oximetry is
readily available nearly everywhere in this
era of COVID-19 pandemic. Besides, there
are currently so many choices for pulse
oximetry evaluation by home instruments
with mobile apps. Patients can perform
overnight pulse oximetry monitoring
themselves and bring MinSpO, evidence - a
single lowest SpO, measurement to the
specialist’s outpatient for consultation and
possible enlistment on to an early specialist

consultation and subsequently a priority
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PSG waiting-list. Therefore, lowest oxygen
saturation or lowest oxygen desaturation or
MinSpO, should be taken seriously as
a parameter for evaluating overnight pulse
oximetry in adult snorers and should not
be ignored. Furthermore, it would be quite
easy to explain to all the patients about
the significance and risks associated with
MinSpO, of 80 % or 70 % and that values
below these should be followed by
an early specialist consultation for possible
enlistment on to a priority PSG waiting-list
especially in this era of extraordinarily long
PSG waiting-list caused by the coronavirus
(COVID-19) pandemic.

Finally, it should be emphasized
that the MinSpO, screening cutoffs here
would not and could not compete with
the much more detailed PSG in detecting
the presence or absence of OSA or SDB.
There are a number of limitations, since
this was a retrospective study, it was not
possible to use other measurements such
as the average of the three lowest SpO2
values because they were not available in
the database. In addition, the use of pulse
oximetry as a screening tool may make it
impossible to assess hypopnic arousal

without significant oxygen desaturation.
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Conclusions

Main conclusions are: (1) an inverse
relationship between MinSpO, and RDI as
well as an inverse relationship between
MinSpO, and AHI, (2) an association between
MinSpO, and RDI among adult snorer patients,
(3) an association between MinSpO, and AHI
among adult snorer patients, (4) MinSpO,
levels of 81% may be recommended for
cutoffs in the screening of adult snorer

patients for priority PSG waiting-list.
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Abstract

Objective: To compare the effectiveness of 0.3% ofloxacin plus 1% prednisolone acetate
(OFX/PRED) and 0.3% ofloxacin (OFX) alone for the treatment of acute otitis externa
Materials and methods: Forty-two adult patients with acute otitis externa (20 cases in
OFX/PRED and 22 cases in OFX) were enrolled in a prospective, double-blinded, randomized
controlled trial. Edema resolution, pain score, clinical symptom score, and any adverse events
were recorded during the treatment.

Results: Our results showed that the difference of edema resolution between both groups at
7-day post treatment were not statistically significant (p-value = 0.56). Moreover, the change
of pain score and clinical symptom score were not significantly different (p-value = 0.22 and
0.88). No serious adverse events occurred in both groups.

Conclusion: Both OFX/ PRED and OFX showed equal effectiveness in acute otitis externa
treatment, in terms of reducing edema, pain score and clinical symptom score. Therefore, it
may be unnecessary to combine ofloxacin with steroid for the treatment of acute otitis

externa.

Keywords: Acute otitis externa, ofloxacin, prednisolone acetate
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Abstract

Purpose: The aim of this study was to present the clinical findings and management of

laryngeal fracture in Chumphon Khet Udomsakdi Hospital, Chumphon, Thailand.
Study design: Retrospective chart review

Method: Researcher collected and analyzed data from the patients who were diagnosed with
laryngeal fracture and were treated by a single-surgeon at Chumphon Khet Udomsakdi

Hospital from October 2016 to March 2020

Results: Of the patients who were admitted to Chumphon Khet Udomsak Hospital for
laryngeal trauma from October 2016 to March 2020, Five patients were diagnosed with
laryngeal fracture (2 women and 3 men) with a mean age of 40.4 years. The injury was classified
into 2 cases of blunt injury and 3 cases of penetrating injury. Pain, hoarseness, dyspnea and
subcutaneous emphysema or air bubble from penetrated wound were common presenting
symptoms and signs. Thyroid cartilage and supraglottis were the most common area of injury.
After undergoing tracheostomy, one of the patients was referred to super tertiary care while
the others underwent repair and stabilization of the fractured larynges by mean of non-
absorbable suture and wire at Chumphon Khet Udomsak Hospital within 24 hours. All of these
4 patients succeeded in decannulation during admission. They also had good airway
outcomes. The subjective voice outcomes were good for 3 (75%) patients and fair for 1 (25%)

patient.
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Conclusion: Airway patency must be first priority for initial care in patient diagnosed laryngeal
injury. Early surgical repair for laryngeal fracture seem to optimize the outcome of the airway
and voice. Cartilage fixation with sutures or wires especially when the cartilage is completely

calcified is able to provide laryngeal framework stability and contribute satisfied outcome.

Keywords: Laryngeal fracture, management

! Department of Otorhinolaryngology, Chumphon Khet Udomsak Hospital, Chumphon, Thailand
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Penetrating injury 3 518 (588ay 60),

blunt injury 2 579 (Foway 40)
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Tungtie (fegay)

Motor vehicle

1 (20)

accident
Assault 1 (20)
Occupational 3 (60)
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anwgn19paln (Clinical presentation)

91nn1sUsedud eedu o1nsuas
gnsuansinuUes Ao 91m5UIn 4 518 (Sos
ar 80) nnzauunsnansluiieldeldduiamy
(soft tissue emphysema) #3aflaus00n1
NUHA 4 518 (Fewar 80) Walilidewiveides
WU 3 579 (Sovaz 60) wazgladuin 3 51

Govay 60) (5797 2)

9INTUATDINTUEARNS U
(Sovay)

81N15 Un 4 (80)

waliilide s/ ideauwny 3 (60)*

meladruin 3 (60)

NAUAIUIN 1 (20)%
21NSWERNS | Subcutaneous 4 (80)

emphysema/ Air

bubble

Dyspnea 3 (60)

Hematoma 1(20)

*qnsturinlungseleuld 4 19 =Hnstuiinlunvssfeuliiies 1 57

AINUTULIWAZANBUEVDINITUIRNLAY
Fmunaugunsitaely Schaefer-
Fuhrman classification of laryngeal injury
wudgthednlngfinnugunss s 3 (n=2,
Fouaz 40) LazI¥aU 4 (n=2, Se8ay 40) fi
wansluguil 1 nszqneeuiisinUesiignfe
thyroid cartilage (n=4) @13 @ 218 cricoid
cartilage (n=2) (;nh‘?i 2) liwumsinvideideu
Y99 arytenoid cartilage TunsAnw1dnisn
Wniduuuu displaced fracture (n=4, Seeay
80) d1susunUe endolaryngeal structure
Awun1suimuvesiian Ao supraglottis

(miwﬁ 3)
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JUN 1 4aAIAIINTULTIVRINTEANSRUNABAEEINAIY Schaefer-Fuhrman classification

3
2 2
S 2
g 1
1
0 I 0
0
Groupl  Group2  Group3  Group4  Groups
AITHIULLI
A3 3 uansdnurnTUIRduTeIndondes
MIUIAIY Pugtie (Fesay)
Framework injuries Hyoid bone fracture 0(0)
Thyroid cartilage fracture 4 (80)
Cricoid cartilage fracture 2 (40)
Tracheal cartilage fracture (F9uf8) 0(0)
Soft tissue injuries Supraglottic 4 (80)
Arytenoid hematoma 2 (40)
Epiglottic laceration 1(20)
False vocal cord hematoma 2 (40)
Glottic 1 (20)
Subglottic 1(20)
Hypopharyngeal 2 (40)
Post cricoid 1 (20)
Pyriform 1 (20)
Vocal fold immobility/hypomobility 1 (20)
Cricoarytenoid joint subluxation 0(0)

77
v
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silladnunisdnviavesansidesdiuniln (anterior commissure disruption) BazN1ANVINBDNAIN

AureInandduiuazasnay (laryngotracheal separation)



54

215875 9 A9 Ayn wazlunii

Uil 22 atufl 2 : nangnews - Furew 2564

PN o 1 @ 1 J a v a J a Y
E‘U‘W 2 G]']LL‘VI‘NQﬂ']i‘U’WﬂL"D‘U‘U’e]ﬂﬂi%@ﬂ@@uﬂa@\‘iLﬁﬂﬂiu@ﬂ’lﬁﬂﬂa@%ﬁﬂﬂ%ﬂ

5

4
4
3
2
O I

Thyroid Cricoid

anaugilag

N

[ERN

2
I 1
Arytenoid  Epiglottis

A =]

N13U1ALI UL (Associated injury) HILALNUDITANSTNUNITUINEUTINUDETIER AD ASULLAZAD

(mswﬁ a)

9

ANS199 4 LLammimmﬁuﬁwuiauﬁumzaﬂﬂﬁiauﬁmﬁﬂ

MWLM (Associated injury) e (Sesay)*

Asuziazaine 4.(80)
Clavicular fracture 1 (20)
Cervical spine fracture 1 (20)
Foreign body retained in larynx 1(20)
Internal jugular vein injury 1 (20)
Thyroid gland laceration 1 (20)

Other musculoskeletal or soft tissue 1 (20)

None 1 (20)

*$agarTuiuuinnii 100 arinnisuindusiuivaled

nsguanIAueladiudy (airway management)
N:‘L'J’J‘EJVlgﬂ 5 518 lasunisuseidu
madumglafiunungnidu lag 3 5199529
wuinsudnnemaiumeladiudugaty
LLﬂaL{‘Jummquiqszﬁuﬁ 2 578 UAETULTY
sesuay 1510 Iag $9uay 2 Tu 3 s1eddu
lasunsshwnsienisianedlsmelanisin
(endotracheal intubation) W' 1UM14 direct

laryngoscopy wagdn 1 s1elasunisendniang

AaRNLaY (emergency tracheostomy) n1elel
o Y v

grynanizi §eluntends Ul 251
Tudrsdudulasunsindaaizasiiioldviayie
melanrunisvesnau (tracheostomy tube)
wnunslavieviemelayiin orotracheal tube

AU38 1 518 FaUAIIUTULTIVOS
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orotracheal tube NaUILLUABUIINNITUWIUY
ANSHNPALNEAD UTTaad 2-4 939

HU288n 1 sefimdedu luddgym
NBAUMElY WAL 89910H 99VINISH AR

FRULTUNADUAYY FILANIITUIVIINITANT

Hsinigaelianidu iWedssiunnznaiu
MeladIuAug AN U ALAIUNINEINITHIAA
(prophylactic tracheostomy) @ 3518azLdun
YBIAIIUTULTIVOINITUIALT UATNIIE
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= ndy Y Y o

ns@nwilidfUieselalasunism
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Jolnaslalnsess (cricothyroidotorny)

JUN 3 uansnnigmadumelanseiuanugulseiingg fu

B Group 2 M Group 3

UAO at ER*

*UAO at ER = asranunmadumeladiuduanaiuwsniy

0

UAO at ward**

Group 4

0 0 0

No UAO

*UAO at ward = A5anUMBAumeladuiuganusenitedunneInts

**No UAO = linussranumadumeladiuduaaiu

ANSHUAULNULRY
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AUae 3 918 (Fewar 60) lA3UN1I0TIA
fe1A3 0ioneLsg AouRaLmes (CT scan)
wuadu blunt trauma 2 519 wagilu penetrating
trauma 1 578 nedn 2 518 (Sevaz 40) Alle
asratiu unisund uaila penetrating injury
Farfae 1Tu 2 yeitlalldnmadag CT scan 1

1asun15n5723728 plain radiograph 71A®

\losnnilusy iRasdedeuvantaoueuiion
drae Tnenmedifuanansoszydsulanyuaey
vosthemeilsd

AMAIN CT scan Huanunsonsaany
nsWnvesnsrgneeundendedldiainse

Aauanalugun 4
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UM 4 uanannnszgnesundeadefilasuuiaiunnnisasiaieeseteneisdreuiiames lidnansiiuied

(a, b) ;Eﬂ’mimﬁ 1 wanaToRRnU3LIN thyroid cartilage(a) Anuge (white arrow) waz comminuted fracture 493 cricoid cartilage (b) (white arrow)

(©) fUwTe7 2 uanaseeinuiiin thyroid cartilage MU (white arrow)

(d) rzgﬂwmaﬁ 3 uangseenUIu thyroid cartilage sty (black arrow)
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Surgical Manasement

szoznatualdSuuias uaulasy
nsHNfingeNLeNnaaadss (laryngeal repair)
\way 10 Falus 14 Wi (3-15 Falua) e
Wdaade 2 Flue 20 it (2-3 Fala)

HUennselasunsHidng auuey
N3EANaUAI8ISIUALNAN1EUDNHIUNIIAD
(open repain) gl Urenelalasunisshm
118 therapeutic endoscopy ﬁgﬁﬁ@’ﬂw 1978

PRDINNRAIELUaNUaRNBNANNNADULEES

Tun13016in open repair 4 L8390
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v & a oy v o | « A
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n1elunaedld ey (endolaryngeal structure)
?’iﬁl@iﬁ%@ﬂﬁiﬁ midline thyrotomy %38 anterior
laryngofissure A9 A15HLUA thyroid cartilage
Tukwaf9INa1991NUNAIE4 EJﬂL’E’wgfiwwﬁq
9 09vi1 midline thyrotomy il aLlULen
ﬁaLLUaﬂUaauﬁaé’Na&ﬂu paraglottic space
19 ud e 1 899710508 wANNILT VBT
dewdanUaeudl thyroid cartilage winlindns
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A13190 5 asudayasyuninel, nalnnsuiniliy, 91NsuazeINIswARS, N133NAdY, N135NY1 UagkaN1TINY

318 | Age/ | Trauma SF Symptoms | Fracture | Fracture | LOS Arway Manage Time Days | Amway | Voice | VC Follow
i sex grade | andsiens pattem management ment toSx | toDe palsy up
1 47/M P 3 Pa, Th Dis 7 Trach ORIF-S 13h50 3d Good Goo - 35d

Se/Ab, m d
Dp
2 43/F P 3 Se/Ab, D C Dis 8 ETT then ORIF-S 3h30 <=7 | Good Fair Lt 10d
Trach m d
3 38/M P 2 Pa, H, D Th NDis 7 ETT then ORIF- 8h55 5d Good Goo - 15d
Trach S+W m d
4 29/M B 4 Pa, H, Th Com 8 Trach ORIF-S 14h40 8d Good Goo - 78d
Se/Ab m d
5 45/F B 4 Pa, H, C, Th Com 1 ETT then Refer >24hr N/A | Decan N/A N/A N/A
Se/Ab, D Trach nulate
d

SF= Schaefer-Fuhrman classification; F=female; M=male; B=blunt injury; P=penetrating; Pa=pain; H=hoarseness; Se/Ab=subcutaneous

emphysema or air bubble; D=dyspnea; Dp=dysphagia; C=cricoid cartilage; Th=thyroid cartilage; Com=comminuted fracture;

Dis=displaced fracture; NDis=non-displaced fracture; LOS= length of stay; ETT=endotracheal intubation; Trach=tracheostomy; ORIF-

S=ORIF with suture; ORIF-S+W= ORIF with suture and wire; Sx=surgery; De=decannulation; VC=vocal cord
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<3 a = 14
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v PRy < ° | .
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trauma)*
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ada 1 [ !
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wasgauuduitideaduiulunsdinuil
NMIUIALIUTIL
= g 2
N15ANBIL WUNITUIALY UT M
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N139uan1Auniely (airway management)

LAENNSAUAULNLILAIL

AUednnuwiidasumsguamadiunel
Tnemsldvietemelaniens direct laryngoscopy
WYUAITVT emergency tracheostomy %39

flexible fiberoptic laryngoscope intubation
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Surgical Manasement
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Abstract

Supraclavicular flap is a fasciocutaneous axial flap based on the supraclavicular artery,
a branch of transverse cervical artery. The supraclavicular flap has many advantages. These
include its thin, pliable skin paddle, easy harvesting, long flap length, and wide arc of
rotation, which are amenable to reaching various head and neck sites. The donor site can
also be closed primarily. However, the most common complication is the risk of distal flap
necrosis. This article describes the flap anatomy, flap harvesting techniques, the indications

and flap uses to guide the readers to harvesting this flap.

Keywords: Supraclavicular flap, Regional flap, Head and neck reconstruction.
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Sisedldlaluseazidonisnsdeuaduiions
nsvueteasiiisadestunismela s
NAW LATNITHA FIUNIAIAIIUAIYINUVDY
Tundlilndiiesund Tneialuunng as
18 onld local flap, regional flap %5 o free
flap Tun1sgentasulagiansuiantadoves
sunvesieidefimely Tsauzss LAZEUNIN
LN

Tunatean1v'u Free flap d o1du
wnsgulunstndngeuasuuIuATYTLaY
Ao iesnlinadnsAinninisauunn s Free
flap AR AaNUTMIAU 0V BANLTILEY
Tun1sidunasadenuuinidn (microvascular
surgery) IIAWIHALIUIUNIY WarABIdinIg
auandanfneg19lndda (post-operative
flap monitoring) uaﬂmﬂﬁjs@wmﬂiwma
luwmnnganlunisundageuiasunie free flap
Wy fUenzisanduAuiineridauazaneded
Snwniinenineusialaifiduidenfiinanim
UinaAeaLrdednsusalduLaen free flap
(vessel-depleted neck) %3 afilsauszdd9
luaursanuniswadaeiuiula lunsd
AINAIUNNE NI R8N 1D regional
flap fibinadnslunisgeuasulndifeeiu
free flap 9w TuU 99 Uudl regional flap 7
ey supractavicular flap 3 affodeiimn

1w v I :j 174 = PN 14
vagHRalade duududenianaiunsald

douasui ot eusiufsvzuazasldnany
Funa saudeanunsadula donor site Tt 2
TuunAuE avusTee i i nuaEn18IAA
Frsdn Tovduazitenetasfiveuaiy

p1e supraclavicular flap

N183N1AVDY Supraclavicular flap* *

Supraclavicular flap v fasdocutaneous
axial flap UStaundelularswasialva
SEUULAoALASEA TULIIN supraclavicular
artery ifﬂLﬂULLﬂJuﬂﬁ' WENUIYIN transverse
cervical artery Sesay 93 °unesieeraidu
WUUIRIAN suprascapular artery SEUULADAAT
Tnanauimd external jugular vein Lag transverse
cervical vein S?falmai;j internal jugular vain

Supraclavicular artery §'nLANLYUY
910 transverse cervical artery Tuu35 128
anuwidenfiuszneudie

1. mawﬁwamé’mﬁa stemocleidomastoid

2. W3 external jugular vein

3. ¥auUuYaInTEgnlrlaii (clavicle)
Foagldanumdsusanandunuadneddunis
WM 09T L d U enuaTeDnLUUNIS
HAiA vuIndunugug natsvenduiion
U%ij‘ﬁ@&_g’izwd’m 1-1.5 dadiunse wagilpnau
gvesdulneinds 4 wuRums (1-7 wuRung)
dupniausosnududoneglitunduiile
platysma Waginile deep fasda ealUfienams
Mo acromion process kag lUU3 LA 1NN
wazi A wend e deltoid WA skin paddle
904 supraclavicular flap Ta3u812tasLade

202 LGURLUAT WA ANUNINLALLRE 8 87



66

wuRmns * daulugdnesnuuuainunislidiiu
6-8 Lwuflunsiiioaunsatdula donor site

Ushaluale

Fnnseindn 8,9, 10 (Ul 1-11)

1) daviUlsusunas Tdnueunyuusiiu
nasazAULIUIUDDABN

2) w503 droppler ultrasound ATV
Fududeauazinises supraclavicular artery
TuuSaaumdsudiuseneudie (1) YUnds
y9end1uiile sterocleidomastoid (2) Wi
external jugular vein 1&g (3) YBUUUVBINTLAN
luvan$ (clavicle)

3) wEINUsEII LU 1w nduLd onudn
111115910 flap 1ugUaes (fusiform shape)
lnglvidiunuuues flap (proximal) AaauUAqY
Aumistndudondi droppler ultrasound ¢
LAYV UL AU NANILUI
voudwdenludiusnadiuniing e
deltoid wuztiliing flap SAueniuinnini
Uszunandaaninaiunsaunfadiuyane flap
ponAENAlA drulareves flap luaasiiu
%@Uéﬂﬂﬂ@ﬂﬂﬁ’]mﬁ/@ deltoid

4) a1y flap andaudanelugediuau
(distal to proximal dissection) 1a ¢ 1Ty
subfascial plane Snnd1uiie deltoid audi
nszgnlnland szdnszisnsuinliuiduden
cephalic vein U384 deltopectoral groove
5) a1y flap on91n clavicle ludy
subperiosteal plane Ay periosteal elevator

ﬁ]uL‘{J}’l@j supraclavicular fossa
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6) Uskad supraclavicular fossa wuzillad blunt
dissection 523U microbipolar cautery dissection
Wievanidsimsuindutadudeniiaes flap
Lisndufonarsauiiutidudonulivide
il ouf oseut 1d WiE endsvana 2 wud s
Iusazumauﬁa’mi%lﬂ%a droppler ultrasound
Preszyiumiiaduidonvnssidin

7) vaomvu flap WSS nafifesn s euasa
Imm{uuuumuﬁfu flap laitAu 180 99an
Wi ona nid ssnsdnvest g ud en mnANE?
3091 flap ldiitsanelfiarziid o oseudn

Yy oA PN

L ULA LN NDE19520 R T2 TILAE01ANNTUN
Wand i@ omohyoid n3eyndaulaiy
ldULA DA transverse cervical artery Lﬁ'aL‘WIJJ
MUYV flap

8) a1z ﬂﬂ/ldlﬂﬂﬂ’q 1 flap (Deepithelialized
flap) drufidesaanldinnladeianses lndh
Uanguviay (needle-tip cautery)

9) neutdudennlslnensia capillary refill
wseldtan3aitiodeldiiutu dermis (scratch
test) WilenT1ansinadeuvesdendiuans
flap tauesi 999 ndrula8ves flap 0197
nslnavesidenliiiosweraziin distal tip
necrosis NMEUAILA NarsudngIuUate flap
Mdenunasldifisanesenursdiuaud
\Honpananueu flap

10) dulugamnsadula donor site U
Tyala (primary closure) Inatanz skin flap U
Hamenuazuunds nsdiauniteves flap
iU 6-8 lwuflunsenasudumeld skin graft

Tun15Um donor site
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gﬂﬁ 1 LEAINITIIAUUIAMAENE19DY UTenaume gﬂﬁ 2 w@ng 115919 supraclavicular flap AULUII
1.néuille sternocleidomastoid YoddUlden supraclavicular artery lugsmumtves

2. External jugular vein natuiile deltoid
3. n3ggn clavicle
PUNANFVTDMAN WU UFEAT droppler

ultrasound 19

U7 3 1818 flap Mndwdangludedausiu (distal to  3UT 4 1@z flap udla fuvs clavicle seiinseds

proximal dissection) MU UTRS cephalic vein U31aal deltopectoral groove

5UN 514 freer elevator Tun1siane flap 8anann UM 6 U3hinu supraclavicular fossa Wikangtiegn
n3gan clavicle szainsz 39978 blunt dissection Way microbipolar cautery

8 sy flap WdsnnfoinIsdouasy

JUN 7 wananslifiaiansimilsnunagudiuiidesaen

CaN

TArmtls (Deepithelialization)
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U7 9 aen flap Wndldfmisludauinandudey U 10 @z skin flap Tilmihenuazwiunduiieidu

3
Iuﬁl\fﬂwiwﬁﬁ chronic fistula Lasniivesing Uala donor site
sundenszgnuinssinsndeifnuse dunadn

§in1514 Anterolateral thigh flap \iedouuwy
through and through buccal defect 1Ay
wiliifisswefivglatosineudiin infratemporal

fossa 3l4 supraclavicular flap LiteUnAgutoeing
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=] v & A a v a !
JUT 11 uansnmvd sdulausausinuduuasusionilve

Jausduaznsaifidagnegiae > 101

1. ANSYIULESUNAINIAAUSIIURIVTIUSIIUABKaZ Ul (Cervicofacial reconstruction)

Supraclavicular flap ANt LNZEL A108199 Uaeludausdd 1y n1sndnln
Tuﬂwisdaul,a%mﬁauﬁaﬁqmﬁﬂﬂﬁnmmuaz UIALNANGINIAALL 8RB UTIIAD cervical
Iuwﬁq Lﬁlaqqﬂqﬂ ﬂap ﬁﬂjquuf‘ml’l’agﬁ%uqﬂ necrotizing fasciitis ﬂ’lﬁmﬁ'ﬂﬂﬁam"ﬁaﬁ%u

g sawdaddlndiAssiuRvdeusnai nsdl uaanegy 12-14

U 12 uansunavdsidiniiene

3U 13 supraclavicular flap

necrotizing fasciitis US1184A® YUIR 8x22 LUALUAT LiNaUnuNaliAe

S

g‘dﬁ 14 unanAnasgouLsume supraclavicular flap
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2. nmMsPauEiuvasIfnUsnanaaudsazAovioad a9 (Laryngopharyngeal reconstruction)

dluaglddouasulneth flap udu flap or Patch technique) #3 881311 flap 11la
Wudiunilanes pharynx lunsaitldanunse FBUUBUNTIE pharyngocutaneous fistula a3y
Wullm @83 primary closure 19 (interposed 15-17

ST w5 i
E‘Uﬁ 15 uame mature pharyngocutaneous fistula E‘Uﬁ 16 WaAeN1398nLuy supraclavicular flap
YUIA 3x3 LYURLINT winldUn fistula

gﬂﬁ 17 uamsnsld flap Bula fistula wuu double layers Inald @@ (proximal)

901 flap Hulngau pharynx wazldduuane (distal) vos flap nyulaRamisdndu

3. NTYRULEINUARINARUSIIMTRIUNLazARRBYEIUUY (Oral cavity and

oropharyngeal reconstruction)

gﬂﬁ 18-20 uansitegensdin1sld supractavicular flap iagauuey hemiglossectomy defect

U7 18 uane hemiglossectomy defect vdan16in JUN 19 wana supraclavicular flap %as

g a Y . . a o 1w
ULLIIUIIUAU deepithelialized WINUIEIUAY



70

215875 9 A9 Ayn wazlunii

Uil 22 atufl 2 : nangnews - Furew 2564

U7 20 uansnsidu fl

ap fuaufiviowdsadu ndansidanuingtieanunsanavaulen

(good tongue volume and mobility) a’lmm‘mmLLﬁz%U‘LJiWH‘IAEﬂWﬂﬁUﬂ@

a ¢
unInInduazasy

Supraclavicular flap «Ju flap #irndn

Tode lldudou oldodvuinlug wazd

[ '
U 4 = =

Tdudani geainrsany ulig ouuyy
A RRzS s swzavaed g 91nmsAnY
WU WAANSNISHIAR supraclavicular flap &
AlALABIAY free flap ualdlianidintion
31 12 3 ¥ ygnanianunsaldifu salvage
flap Ifhileannduden transverse cervical
artery sindansoguiinendaniontssdfiae

ungu

N1301AR supraclavicular flap d8097
d15aroudneas lnefisneeu total flap loss
Wasdovaz 042 nzunsndoudu o wu
distal tip necrosis wuléi¥eeag 2-15 210 \flosan
BeailUidsdulansves flap ddnwazdy
random pattern lnadadeidsslunisiia
distal necrosis lakA A214817 flap 11NN
22-24 wuAns 1 1 vsedinisdnsediulane
w94 flap wnAuly (flap folding) U989
WU21n19104 supraclavicular flap % ouLasy
i o1d ennatfueImis (mucosal defect) i
§R51MSANA1ITLNINTBU WU MsAnTe

n154ing3 7 (fistula) @endansldeeuiasy

USKIdiIve (cutaneous defect) 117 éﬂizﬁuﬁ‘

v a

inia15ald supraclavicular flap TugUqe

499781503 15AUTEINAN LU @1U150NU

q

[

n15HIRA free flap ¢ uidosnis flap A4
ANNUNNIN pectoralis major flap LAEANEASS
19Ju salvage flap Iuﬁﬂwmﬁuﬂusg’] way
Lufidudenusnaredmsuldne free flap o
(vessel-depleted neck) ﬁaﬂ@%ﬁ@ﬂizﬁuﬁ
Togeuasudiulug laun hemiglossectomy
defect, buccal mucosa defect, hypopharyngeal
defect (Patch reconstruction) wa e
pharyngocutaneous fistula

HUsEusnuUAIzUNnINgau distal tip
necrosis $8az 10 (5 57897 U1 50 518)
daulngnulugUaefiguyniuazdanizyw
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Faunsi il ad i meesnuazing U flap
7l wa ouf ud ouns 81935 secondary wound
healing N5l el T n1v$ 1we9u1ane (istula)
HuUszuslalineny total flap loss lunsendn
flap wilail

wnindy Ao ayjﬂﬁﬁﬂszamﬁaﬁmﬁm
Y49ULETNA2EY pectoralis major flap ¥38
deltopectoral flap u1nou annsas uindly

A19W1A R Supraclavicular flap laluenniin



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 22 No. 2: July - Dec 2021

[
a

(Y A I @ gj ¥ a
ATINNYREGR flap ¥iletl As luiuid G on
299 flap VeUzNIAA F9TANAIaT AN
:Jj 14 A ¥ % 2 1
Tduldanuugiaie flap § Useiusnud

& o Y = 4' &
N1TUIALA UTDITUA UL OAT UILA 89 flap
I a ¥ o b4 v
flonmaiates Luzidliesnuuy flap Then
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