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BORIC ACID AURAL APPLICATION VERSUS ANTIBIOTIC-
STEROID OTIC DROP IN THE MEDICAL MANAGEMENT OF
DIFFUSE OTITIS EXTERNA*

ANNA MAE S. ROQUE, MD**
GIL M. VICENTE, MD, FPSO-HNS***
JESUS RANDY O. CANAL, MD, FPSO-HNS***

ABSTRACT

OBJECTIVE: This study aims to compare the effectiveness of boric acid powder versus an antibiotic
steroid otic drop in the treatment of acute diffuse ofitis externa, with regard to the mean time-to-end of
otalgia and the 3-day cure rate based on otalgia and canal edema.

DESIGN: Randomized single blind controlled trial

SETTING: Outpatient clinic of an otolaryngologic department in a tertiary hospital

SUBJECTS: All patients aged 18 and above diagnosed clinically to have diffuse otitis externa, characterized
by the presence of otalgia, canal edema, redness/erythema and discomfort on moving the ear. Exceptions
include patients with circumscribed otitis externa and patients with frank/gross otomycosis.
RESULTS: Forty-three of the 47 patients who were initially included in the study qualified to finish it.
Group A (antibiotic:steroid arm) had 19 patients, while group B (the boric acid arm) had 23 patients. The
mean time-to-end from the start of therapy was 2.42 + 1.35 for group A and 1.58 + 1.25 in group B. Group
B had a significantly shorter mean time-to-end from intiation of therapy as compared to group A, (t, . <
2.71). The mean time-to-end of otalgia from the onset of symptom in group Awas 6.47 + 1.93. In group
B, itwas 5.13 + 2.27, which proved to be significantly shorter, (t, .. < 2.07). There was no statistically
significant difference on the 3-day cure rate between groups Aand B (z, . = 0.9). The 6-day cure rate for
both treatment arms likewise did not show any statistical difference (z, .= 0.54).Mild stinging was the
only adverse effect noted by 1 patient for each treatment arm, but the intensity was not strong enough to
cause discontinuation of the treatment.

CONCLUSION The effectiveness of boric acid powder, in terms of 3- and 6-day cure rates is comparable
to the standard therapy for acute otitis externa, which is an antibiotic-steroid ofic solution. However, a
shorter treatment duration was attained with the boric acid powder which could alter the current trend in
the management of otitis externa in terms of patient convenience and compliance as well as cost-
effectiveness.

INTRODUCTION

A. Review of literature and significance of
the study

Otitis externa encompasses all
infectious and inflammatory disorders involving
the skin of the external ear. 1tis one of the most
common condition seen in an otolaryngologic
practice affecting 3-10% of the patient population’,

Acute diffuse ofitis externa, often referred
to as swimmer's ear, is the most frequently
encountered disease process.? It is
characterized by otalgia, edema, erythema and
discomfort in moving the ear. Otalgia is cited by

a majority of the adult and pediatric population
as the primary reason for consultation.?

The usual treatment consists of
debridement of the external auditorv canai and
administration of topical medications. A recent
review article on the treatment patterns for otitis
exerna in the United States revealed that the
antibiotic-steroid combination is the most popular
treatment medication prescribed, followed by an
acetic acid solution and ophthalmic
prednisolone.® The risk of ototoxicity, sensitization
and development of resistance have become

*Presented, PSO-HNS Anaytical Research Contest, December 2, 2002, Westin Philippine Plaza Hetel, Manila
**Resident, Department of Otorhinolaryngology-Head and Neck Surgery, Jose R. Reyes Memorial Medical Center
**Consuitant, Department of Otorhinolaryngology-Head and Neck Surgery, Jose R. Reyes Memorial Medical Center
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controversial issues related with the use of these
topical antibiotics. Furthermore, compliance with
the otic drops becomes less with increased
number of required daily administration.®4 Thus,
the need to search for an alternative drug which
requires less patient participation and carries less
risks yet is as effective as the currently available
topical antibiotics surfaced.

Boric acid has been used as an adjunct
to the treatment of otitis externa in the past.
Slack (1887) compared this acidifying agent to
the traditional antibiotic-steroid drops and an
antifungal-antibiotic-steroid combination. His
study showed that the antibiotic-based drops had
no real advantage over boric acid in spirit, based
on the bacteriologic cultures done. No inferences
were made as to the length of time it took for the
different otic preparations to produce cure

This study is designed to compare the
effectiveness of a one time application of boric
acid powder versus a thrice daily antibiotic-steroid
otic drop regimen in the treatment of otitis externa
with regard to 3-day cure rates and mean time to
symptom resolution, among others.

The combination of polymyxin-neomycin-
fluocinolone (Aplosyn™, Pharex) is chosen as
the drug for comparison due to the following
reasons;

1. it covers a broad range of gram-

positive and gram-negative organism

2. 1t is locally available and relatively

low priced .

OBJECTIVES

1. General
« To compare the effectiveness of boric
acid powder versus-an antibiotic
steroid drop in the treatment of acute
diffuse oftitis externa.

2, Specific Primary effectiveness
variable
« To compare the mean time-to-end of
otalgia for each treatment arm from the
time of initiation of therapy

Secondary effectiveness variables
« To determine the 3-day cure rate for
each treatment arm with regard to the
resolution of otalgia and canal edema
+ To compare the mean time-to-end of
otalgia for each treatment arm from the
time of onset of symptom
» To determine the 8-day cure rate for
both treatment arm with regards to otalgia
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* To determine the mean number of
patients who developed adverse reaction
to the test drug on both groups

METHODS

A. Design: Randomized, single-blind,
controlied trial

B. Setting: out-patient clinic of an
otorhinolaryngologic department in a tertiary
hospital

C. Subjects: All patients aged 18 and
above diagnosed clinically to have diffuse otitis
externa, characterized by the presence of otalgia,
canal edema, redness/erythema and discomfort
on moving the ear.

Exclusion criteria.

1. patients who had previous systemic/topical
antibiotic treatment

2. patients with circumscribed otitis externa

3. patients with malignant otitis externa

4. patients with frank/gross otomycosis

5. patients with laceration/abrasion/avulsion
on the skin of the external auditory canal

6. patients with history of chronic suppurative
otitis media or ear perfoartion

7. history of hypersensitivity to any of the
trial drug

8. pregnant or lactating patients.

D. Sample size
Using an a= .05 and 4= .80 and 3= .80 two-
tailed, the sample size estimate to detect a
difference between two means can be computed
using the following equation:

N=2 x (& ay

N=2(28 7/ 08)2

N = 25 subjects per group



E. Experimental maneuver

Patients diagnosed to have diffuse otitis externa

L

Symptom assessment
i Otoendoscopy
done by examiner 1

Day 0

N

Group A
Aplosyn™ otic
3 gtts TID x 3 days

Group B
Application of boric
acid powder

N

Day 3 (1 follow-up)
Symptom assessment
Otoendoscopy
done by examiner 2

24

74

(+) resolution of otalgia/
canal edema

L

cure

4

(-) resolution of otalgia/
canal edema

U

continue treatment

N

(+) pustules/hyphae

3

excluded

Day 6 (2™ follow-up)
Symptom assessment
Otoendoscopy
done by examiner 2

(+) resolution of otalgia/
canal edema

All eligible patients signed a consent
(Appendix A) to participate after explanation of
the objectives and methods of the study. The
first examiner interviewed the patients and filled
up a questionnaire (Appendix B). The presence
or absence of symptoms (otalgia, pruritus,
discharge, hearing loss) were noted by the
examiner. Pain was graded by both the patient
and examiner to serve as a gauge for improvement
or cure. Grading was based on the following
guidelines:

Pain / otalgia as perceived by the patient
was classified as

- mild minimal discomfort to the patient,
does not affect activities of daily living;

- moderate discomfort that causes
temporary interruption of activities of daily living

S

(-} resolution of otalgia/
canaledema

3

systemic antibiotic

- severe discomfort that disrupts
activities of daily living, such as chewing, prompts
urgent consuli,

Pain / tragal tenderness as assessed
by the examiner was classified as

- mild patient verbalizes pain with deep
pressure;

- moderate patient verbalizes pain/
grimaces, but does not withdraw, with slight
pressure;

- Severe patient withdraws to slight
pressure on the tragus.

Otoendoscopy of the affected ear was
done using a 2.7 mm 0° endoscope to note for
the presence of canal edema, canal erythema,
and discharge. Assessment of the externai
auditory canal was based on the description of
Senturia.®(Figure 1,2)
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- mild evidenced by edematous and
erythematous canal skin, odorless secretions
with or without desquamated debris in the lumen;

- moderate lumen diameter decreases
and becomes partially occluded with seropurulent
material;

- severe lumen completely obstructed,
drains grey-green secretion with desquamated
debris, sagging of the superior canal.

Patients were randomly assigned to one
of the two treatment. (Figure 3) Suctioning of
the ear discharge, if present, was done prior to
application of the assigned treatment. Those who
were classified under treatment A (Aplosyn™
otic), were instructed to instill 3 drops into the
affected ear 3 times a day for the next 3 days.
Using a cerumen spoon, boric acid powder was
placed in the affected ear of the patients who
were classified under treatment B. An ear
speculum was used as a guide to ensure
adequate and equal distribution of the powder
within the external ear.(Figure 4,5) Both groups
were instructed to come back after 3 days.

On follow-up (day 3), a different examiner
did the assessment using the same questionnaire
and the otoendoscopy. Those who had resolution
of otalgia and canal edema were considered
cured of the disease. Those who were noted to
have pustules or hyphal elements with the
decrease in canal edema were given the
appropriate systemic or topical medication and
were excluded from the study. The patients who
still manifested the same signs/symptoms wefe
given the same medication corresponding to their
grouping. These patients were advised to come
back after another three days (day 6) for re-
assessment by the same examiner,

Persistence of the disease beyond 6
days (failure) was managed with systemic
antibiotics. Factors that could contribute to the
worsening of the disease were determined.

Those who were eventually discovered
to have pustules or hyphal elements on follow-up
were given the appropriate systemic or topical
medication and were excluded from the study.

All patients were followed up until the day
of improvement. The failure was included in the
computation for mean time-to-end of otalgia for
the corresponding group.

The patients were asked for the
development of any adverse effects such as stinging,
itchiness and increase in erythemal/edema.

F. Data treatment and analysis

Primary outcome measure - Otalgia,
being the most common complaint of patients
with otitis externa and is meaningful to both
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physician and patient, was used to assess
clinical success. The number of days it took for
the otalgia to resolve from the time of initiation of
therapy was determined and tabulated for each
treatment arm. The mean time-to-end of otalgia
was calculated and compared.

Secondary outcome measures

1. In addition to otalgia, disappearance
of canal edema was used to denote cure. The
mean number of patients who were cured on the
first follow-up (day 3) was determined for each
treatmentarm.

2. The mean time-to-end of otalgia from
the time of onset of symptom for each treatment
arm was also determined and compared using
the same statistical test.

3. The mean number of patients who
achieved cure on day 6 was also ascertained
and compared.

4. Development of adverse drug reaction
such as stinging, itchiness or progression of the
condition was noted for both groups and the mean
number of patients who manifested such was
compared.

All results were compared using the
student’s t-distribution test.

RESULTS

Patient characteristics. A total of 47
patients were qualified for the study. Twenty
patients were enrolled in group A (Aplosyn™ oftic),
with a male to female ration of 1:1. Group B
(Boric acid powder) had 27 patients witha 1:1.7
male to female ratio. The mean age of the
patients in group Awas 31.7 (+ 13.0), while those
ingroup Bhad amean ageof 33.4 (+13.1). The
duration of illness for both groups was 1-7 days,
with a mean of 3.6 (+ 1.8) for group A and 3.37
(+1.8) for group B. The primary reason for consult
among the two groups is otalgia (n=40, 85%),
followed by pruritus (n=6, 13%) and hearing loss.
On physical examination, all patients had tragal
tenderness and canal edema. Sixty-four percent
had discharge and 34% had swelling of the pinna.
(Table 1)

Time-to-end. The mean time-to-end
from the start of therapy was 2.42 + 1.35 for group
A and 1.58 + 1.25 in group B. Group B had a
significantly shorter mean time-to-end from
intiation of therapy as compared to group A, (t, ,0)
< 2.11. The mean time-to-end of otalgia from
the onset of symptom in group A was 6.47 +
1.93. Ingroup B, itwas 5.13 + 2.27, which proved
to be significantly shorter with (t, ) < 2.07.
(Table 2)



Mean cure rate. Out of the 20 patients
enrolled for treatment in group A, only 19 were
qualified to continue the study. Seventeen of the
19 (89%) patients manifested resolution of the
otalgia and canal edema by day 3. One patient
was excluded from the study due to the presence
of pustules which became apparent after the canal
edema subsided. In group B, a total of 24 patients
finished the study. Two were excluded due to the
presence of pustules, while another was excluded
due to the presence of hyphal elements in the
ear canal. Resolution of otalgia and canal edema
was evident in 23 (96%) of the 24 patients by day
3. There was no statistically significant difference
on the 3-day cure rate between groups A and B
(2,,:=0.9)

By day 6, the clinical success rate of
group A approached 100%, with the 2 patients
who still had evidence of disease at day 3 and
were given extended therapy finally achieving cure
(19/19). That of group B remained at 96% (23/
24), The patient who required additional treatment
still had evidence of the disease (failure). Cure
was achieved at day 12 after he was shifted to
systemic antibiotics, thus, he was not included
in the computation for the 6-day cure rate. The
6-day cure rate for both treatment arms likewise
did not show any statistical difference (z, .= 0.54,
p-value = 0.34). (Table 3)

Adverse reactions. Mild stinging was
the only adverse effect noted by one patient in
each treatment arm (Group A = 5%, Group B =
4%}, but the intensity was not strong enough to
cause discontinuation of the treatment.

0.0

DISCUSSION

Acute otitis externa is a common
infection of the outer ear canal. The most common
clinical manifestation is pain or earache, followed
by erythema, edema, itching, discharge, and
hearing loss. Earache was cited as the most
frequent reason for consult among the adult and
pediatric population.® Our findings correlate well
with this study, with otalgia (85%) as the primary
complaint, followed by pruritus (13%), discharge
(1%) and hearing loss (1%), for both treatment
groups.

There are several factors mentioned by
Senturia as the possible causative factors in the
pathogenesis of acute oftitis externa. The most
frequently mentioned are high humidity and
temperature levels, tissue maceration from
exposure to moisture or water while swimming,
contamination or trauma from scratching or

careless otologic instrumentation, and allergy to
chemicals such as hair dyes.® In our study,
majority ( 53%) of the patients acquired the
disease after ear manipulation secondary to
pruritus. Others had the disease after meticulous
cleaning of the ear canal ( 28%), while a minority
was secondary to manipulation after bathing/
swimming ( 19%). Contact with water is
recognized almost universally as a major
pathogenic component.”

Treatment of acute otitis externa involves
a strategy intended to resolve the infection while
promoting the restoration of the external auditory
canal to its original state.

The most common therapy for otitis
externa is a topical agent containing antibiotics
(an aminoglycoside and polymyxin B) and a
corticosteroid. These medications are thought
to reduce the inflammation and treat the
underlying pathogen. This medication, however,
require three administrations per day, and as with
other forms of medications, compliance becomes
a problem. Furthermore, otic aminoglycoside
therapy can lead to ototoxicity or cutaneous
sensitization. With prolonged use, it can lead to
resistance and, eventually, fungal overgrowth.
Steroids, on the other hand, can allow overgrowth
of bacteria.

Acidity seems to be the primary
protective mechanism that the ear canal has
against otitis externa. An important dictum in
the treatment of the disease is the restoration of
the normal acidic (pH 6.5-6.8) environment of the
external auditory canal. Thus, acidifying agents
such as acetic and boric acid, have been used
as an adjunct in the treatment of otitis externa.
Clayton et. al. (1990) indicated that there was
no difference between the use of a topical
antiseptic and a topical antibiotic in the initial
treatment of otorrhea, whether it is caused by
otitis externa, acute otitis media or chronic otitis
media. These authors favored the use of topical
antiseptics rather than antibiotics on the grounds
of cost, avoidance of resistance and toxicity.®

In the study done by Slack (1987)
wherein the bacteriologic efficacy of three topical
preparations (namely, boric acid in spirit,
polymyxin-neomycin-hydrocortisone solution and
polymyxin-fluocinolone-econazole solution) were
compared, three patients responded well to a
treatment with no specific agent against the
growth. [twas then concluded that the nature of
the topical agent is probably unimportant.® In
this study, clinical success of both therapeutic
agents (boric acid and Aplosyn™otic) was
statistically equivalent based on the 3- and 6-
day cure rates (z, . = 0.81, p-value = 0.58 and
z,,.= 0.54, p-value = 0.34, respectively). The
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patient who had failure of treatment in group B
may be attributed to the severity of his condition
on initial consuit which was aggravated by
continuous trauma (scratching).

Symptoms of otitis externa usually show
a dramatic improvement within 3 days after the
ear canal is cleansed and the antibiotic therapy
is initiated with complete resolution in 7-10
days.® This duration of treatment is not an
established fact according to the literature
reviewed, and itis a derivative of the duration of
treatment for strep throat which carries the same
infectious organism.
In terms of mean time-to-end of otalgia from the
onset of therapy and of symptoms, group B
showed significantly shorter durations than group
At <2.11andt, <207, respectively).

Antibiotic steroid drops use parabens as
its vehicle which usually causes a stinging
sensation that is tolerated by most patients.™
Boric acid, on the other hand, produces skin
irritation particularly on broken skin." Mild
stinging was manifested by one patient from each
treatment arm.

CONCLUSION

By conducting a study involving 19
patients treated with an antibiotic-steroid otic drop
and 24 patients treated with boric acid powder,
we were able to conclude that the effectiveness
of boric acid powder, in terms of 3- and 6-day
cure rates, is comparable to the standard therapy
for acute diffuse otitis externa, which is an
antibiotic-steroid otic solution. However, a shorter
treatment duration was attained with boric acid
powder as evidenced by the mean time-to-end
of otalgia. This finding could alter the current
trend in the management of otitis externa in terms
of patient convenience and compliance as well
as cost-effectiveness.

RECOMMENDATION

We recommend that the study be
performed on a larger population size. Also,
culture of the ear swab may be done to support
the eradication of pathogenic bacteria by the boric
acid powder.
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APPENDIX A

INFORMED CONSENT

. ylo, residing at

Hereby consent to particiﬁate in the study: “BORIC ACID AURAL APPLICATION
VERSUS ANTIBIOTIC-STEROQID OTIC DROF IN THE MEDICAL MANAGEMENT
OF DIFFUSE OTITIS EXTERNA".

| have been made to fully understand the following:

1.

That the main objective of the study, as has been explained to me, is to
determine if treatment of otitis externa with Boric acid powder will reduce
symptoms faster and more effectively than Aplosyn otic drops.

That the test drugs being used are not by themselves experimental/untested
in nature.

That their safety spectrum and acceptability has been established
previously and it is only the comparison being made that is experimental.

That | agree to undergo physical examination (otoscopy/videoendoscopy)
and which are considered necessary for diagnosis and evaluation. |
understand that the above procedures will be free of charge.

That | have been given the opportunity to ask questions regarding the study
and that the doctors are willing to answer these queries to my satisfaction.

That | can, at any time of my choosing, for any reason | may have, without
prejudice to my person, withdraw from the study.

That if any adverse effects develop which is attributable to the drug/s being
used in the study, the responsible entities will provide the appropriate
medical care directed towards the management of such adverse events.

Be it known that this consent was freely and voluntarily given without
influence, force, or intimidation from any person after | have fully understood
the procedure of the treatment | will receive.

Signature Witness

Signature Witness
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APPENDIX B

DATE GROUP
NAME AGE SEX

HISTORY (indicate chief complaint (CC) and duration)

L R duration
PRURITUS
MANIPULATION
COTTONBUDS FINGER OTHERS
OTALGIA
DISCHARGE
CLEAR WHITE YELLOW

HEARING LOSS

PE (otoendoscopy)

DAY 0 DAY 3

DAY 6

MILD MOD SEV | MILD MOD  SEV

MILD MOD _SEV

SWELLING, PINNA
SWELLING/ERYTHEMA,
EAC

TRAGAL TENDERNESS

DISCHARGE

Adverse reaction

Stinging
[tchiness
Increased swelling/erythema




Table 1. Demographics and Baseline Medical Characteristics of Efficacy-Valid Population

APPENDIX C

GROURA GROUPB
= 20 n =27
AGE, vadrs
Mean + S0 AL 7130 334 +1431
range 18-85 18-85
BEX (W 1010 1017

DUERATION, days

H“agaf feligderness
Canalt edemaf’ea‘?,«’fh@ma
D(& grge

Swweling.. Pifna

20 (100%)
20 (100%)
11.(55%)

5 (25%)

Meaiy +50 3685+ 1.8 3.37 + 1.8

fange LT 127

PRIMARY COMPLAINT

Otalgia 16.(80%) 24 (89Y%

Broritius $(20%) 2(7%)

4*"“1 SANNGIGSS o) 1 (4%)
FINE H\i

Table 2. Timetg-ond of Otalgia between the fwo treatment arms fram onset of symptom and
froniinitiation of therapy

GROUP-A
=19

GROUPB

n=2

Timestowend of otalgla,
fromonset

5.5+ 1.8

Timet-aid of otalgia,

frominitiation of treatirent 18412 14408
1o |
8
= !

a7

248 IO L IR

) from therapy
Fraanset




Table 3. Three-day and:-Six:

ay cure rate between the two
treatment arms based on otalgia and canal edema

GROUP A
n=10

GROUP B

24

A7 (89%)

v
23 (G6%)

a

TR
{969%)

19 (100%)

Clagsification-of canalédema-as to (ajmild.
L L Sentaria’s descripiion.

ol
~Oloendoscopy

B 3-day - Es-day

G

modtsrate, [o)severe; ba

s |
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SCHOOL PERFORMANCE OF OTITIS-PRONE VERSUS
OTITIS-FREE GRADE ONE PUPILS OF BAGONG
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ABSTRACT

OBJECTIVE: To investigate if a difference in school performance exists between Otiitis-prone and Otitis-
Free Grade 1 pupils in a school setting.

STUDY DESIGN: Cross-sectional Study.

SETTING: Bagong llog Elementary School. Bagong llog, Pasig City.

SUBJECTS/METHOD: 163 (67.63%) out of 241 Grade 1 pupils were included in the study. Twenty-two
were excluded due to presence of impacted cerumen by otoscopy. A total of 141 pupils were included.
Those whose parents/caretakers were interviewed regarding the child's history of otitis since birth to
present and who were examined otoscopically and whose grades for the 1% Grading Period were gathered.
Of the 141 pupils, 59 (41.84%) were positive for otitis media by history and otoscopy. They were
grouped as Ofitis-Prone. Eight-two (58.15%) were negative and were grouped as Otitis-Free.
OUTCOME MEASURES: Grades of 141 pupils for the 1 Grading Period were gathered from their teachers
which included ratings for all subjects, general weighted average, class participation, sociability and
attendance.

DATA ANALYSIS: 1) Association of Otitis Media with Class Participation was computed using chi-
sguare with chi square value of 16.35 and p value= 0.0000527. 2) Otitis Media with Sociability using chi-
square with chi-square value= 21.6, p value= 0.0000034. 3) Otitis Media with general weighted average
using t-test, t-test value=4.446, p value= <0.001 and using chi-square (pass/fail), chi-square vale=20.930,
p value=<0.001. D) Otitis Media with Attendance using t-test, t-test value= -4.926, p value=<0.001.
RESULTS: Association between Otitis Media and A) Class Participation, B) Sociability, C) General
Weighted Average, and D) Attendance were all statistically significant.

CONCLUSION: Ctitis-Prone Grade 1 pupils have poorer school performance (lower generai weighted

average, lower ratings for class participation and sociability and poorer attendance) compared to their
Otitis-Free counterpart.

INTRODUCTION

Otitis media is the most prevalent
disease in children next to respiratory tract
infections. Infants and young children are at
highest risk for otitis media. Incidence rates are
15-20% with peaks occurring from 6-36 months

“and 4-6 years of age. About 85% of children will
have at least one episode of acute otitis media
by 3 yrs of age and 50% of children will have 2 or
more episodes. ' Growing evidence supports the
hypathesis that hearing loss that accompanies
otitis media may be associated with speech and
language delay in children especially if it
coincides with a period of rapid language
acquisition.™234% Otitis media brings about
fluctuating hearing loss ranging from mild to
moderate and in some cases, severe. In children,
however mild the degree of hearing loss, the

impact is greater compared to an adult with the
same degree of hearing loss. Without appropriate
intervention, even mild hearing loss in early
childhood may have long-term consequences in
terms of social, emotional and academic
performance.’® This study hopes to investigate
the association of otitis media with school
performance.

Hearing loss during the first five years of
life can affect the development of speech and
language, social and emotional development,
behavior, attention and academic achievement.
A child with an undiagnosed hearing impairment
who goes to school with unfavorable classroom
conditions (background noise, poor acoustics),
would probably have below-par performance.”

*Presented, PSO-HNS Anaytical Research Contest, December 2, 2002, Westin Philippine Plaza Hotel, Manila
**Resident, Department of Otolaryngology-Head and Neck Surgery, The Medical City Hospital
***Consultant, Department of Otolaryngology-Head and Neck Surgery, The Medical City Hospital
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Variolg Hterature regarding the risks ant
tasting effecis ol otitls. media in the child's
parformance have beer published. ™A prospective
stu udy by Gravel et alincluded only 14 children (7
otits-prone and. 7 ofitis-free) whoge académic
performancs were evaiuated®. Standardized tests
were m"msierr‘ wented thassessthe impact of otitis
media o speeckandlan uuaqed@\mlomw AL Such
aw\mnon Developmental Language Scales and
Ilincis Test of Paveholinguistic Abilities, 81
Thisstudy topss h«mw lqate performancé using
4 paratheters il :
Farticipation, Sociability and Allendance; all of
which areactualmeasures of school berformance.

o)

Research Question:

Stharg adifference batve mme lelalela)
verforman e of M Ub Frone versys Otitig-Free
Grade 1 pupils ot Bagong: Hog ;_lementary
Schoaol?

OBJECTIVES

Generdl Objectives:

Tocknaw i there is an assoctation
betwean school performance .and Qtits Media
among Grade 1 pupiis of Bagong liqy Elementary
Sehool;

Specific Objectives:
To-determing the relationship batween
Otitis. Media and. the different pafameters of

s@hol performance: among bmdeﬂ Tpuplls of
Bagong m&, slemaentary School namely:
ay . e vierage

o

METHODOLOG

Researth Desigr -+
Cross=sEctons ‘:;xtuu\f

i ¢ 1omrgasurss sause and
autcome at thes same time: Cause s history of
atitle mediaand outoomia g sohodl gerforimiicg:

Satting:

Bagong flog Elementary School, Bagong
Hog:, Pasig City

Subjects:

Thestudy was conducted in Bagong Hlog
Elernerntary Sthool whers there is a total of 241
pupils, y 163 Grade 1 pupils ware presant
during the-study. The parents/caretakers of the
participants were given @ guestionnaire to fili up,
The gquestiohnaire inquires on prasence of signs
and symptoms observed by the parent/careiaker
{olorrhes, stalgla, ear swelling, foul-smelling sar,
hearing loss) from birth until present. Likewise,
history-of consultation, previcus diagnosis,
treatmentand date of lastepisode of ofitis media
were noted, Answers weré also confirmed by
asking.the pupit. The puplls were then examined
by otoscopy for presence oftympanic membraneg
perforation; dischargs, tid, tympanoscierosis,
healed perforation, bulging, tetracted, hvpe'emi“
tympanic. prembrare. dand -other fin
suggestive of remote, recentoractive otitis mudxa_
Prneumatic otoscopy was also employed 1o
check compliance of tympanic membrane and
o distinguish perforated versus healed tympanic
mambranea perforation,

inclusion Criter
Adl Ga ﬁe 1puplis attending regulat

classes with no known histary of learning
disability, physical handicaps (deat, mute, blind),
CNSdisturbances.
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mmjmoh Criteria;

mei L')U ade i DUl pna s ;24 i O\/@nt\fwelgl

‘if‘_"Gr-a i‘ u Pmmm. mmy a totai of "\163 pupii
E: Mudy Ofthe ! ‘\“3 twentv

)
%
ai
=
=
f’)
a
[
B
E_
C
&
;3"
jony:
f
?E

cerumen Whm g ma\,! al|b
herefore, only a totalof 14
irt the s tudy_

md e

METHOD

T hw parenig/carstakers of the pupils were
‘ \, sfyva questioniaire o il up, Theguesticy man
irquired about:
1 § istol y {frem uvth to pr@sem Jof otltm
y Faymptoms (otdrrhesa;
rrhed; foulssmailing ear),

satr T@HH nd
episode.
app@nm\ \‘ L L
The pupiis werg 1l
stascopy to-check for p
Sugnestivealy T‘Mu rEGEN

&1 examined: via
ence of findings
or active *Tmb Media

frank otorrhea, tyi wpam membrar
nype amic; bulging, retracted, sclerot]
vimpanicrmembrane, effusion, heale
ation o poor mobility \we appendix:B).
The puplis were then labelled as Otiti
whan they imeetany ONE of the following

ange of any one-of the sympton
~{otorrhiga, foulssmelling ear,otalgia, e
Cswelling, hearing loss ) and otoscopic finding
{discharge, tympanic membrare change
Cperforation; healed perfaratio
;‘,:f'i“y'm;mnm‘\ew‘m‘:t:‘, @ﬂ’m‘sim, retragtio
'}}hyperemm buiqw ‘

2V o history of symiptoms bw'-réér*'r‘ive for

otoscopie findings previously mentxonea in
criterisd 1

CL3) - with previous diagnosis of Otitis Media by

histoty

The pupils were then labelied as Qtitig-

Free whern they meet ALt of the following criteria:

1) no histor

symploms and with normal

Qutcome I\Awasuremem
Re puu cards of pupils were the
reviewed. and ¥ Grading Period ratings for the
following were notad:
a) General Weighted A\\»’emm {average of 7
subjetts, axpressed In percentage)
D)Class - Particip mmn - {in letter
gradesi&;B,GDF) :
¢} Sociability {in letter grades:A B .CD.F)
dAttendance (humber oi‘daysqbscm)
(see appendix C)

Analysis: o

Chi-Square was used as'a tést of
significance of the association between Otitis
Mediaand Clags Participation also between Otitis
Media and Sociability. Letter grades were used
as ratings for these parameters. However, the

k gxpected ceftin-order to be valid has to be less

than 5, therefore letter grades C and D wers
grouped together o

T-test o the other hand, was used to
testthe significance of the association between
Otitis Media and General Weighted Average also
between Otitis Media and Number of Days
Absent. vikewise, Chi-square was used fo test

significance ot asgociation between QOtitis Media

and- Pass/Fail 1atmqa for General Weighted

-Average.




RESULTS

A tot & Uf
Yerstudy, Ninety-si

ncludedt in ¢

C!’énie*s:his‘!'m'\f af Otitis Media.

Hlstoryu (ﬂlllb MEDIA

o Erequengy U Percent Vialld Petoent
. \,f“‘a!id (=} 58.9 58.0
SR oo Y 411 411
Total 163 S100.0 1 1008

amination revealed nor
%) of the 163 mmzlwmamined
S § were positive for ofi
difmpacted cerumen.
jroupand 9 from b

Qtoscapic
findings in 84 (5159
\f\{i“ti!e 57 ( '
u Otms—
group. and W
béi Duplismn

adia positive otoscopis finding.

o Franiency | Percent Valld Percant
'\/aéid':_.‘ D 84 515
(4] 57 35.0
e I 22 145
“htak. 183 1000 1000
HISTOR SEOTITISMEDIA and OTOSTORIC
F %ND!NG‘" {im

ted Cerumear exclided)

z\»‘iist@rya” : (+) PE (-} PE
ﬁutv; \/ledm . findlings findings
{)s | 8

{+} 58 2

Tatal 57 84

R enite (AT8%) met the oriterias for
Otitis-prone and: 82 (58.2%). were grouped: as -

Otitis-Free

- | B0t Prong. 810 Fren

Gmlh Prone (58.2%) versus
S it -Free (47 5%)

144 pupils were
six (68.9%) were:
vositive for history of Otitis Mediaand 67 (41.1%)

tis mediaand:
Thirteen ffom:
the Otitis-Prone:
xoluded fronythe study. Of the.
2-positiver higtory of Otitis Media,
sihad g positive dtoscopis finding
the 83 puplls with no history of

. Sixty-seven (47.5%) had & grade of B
: for Class Participation, 68 (48.2%) with a grade
. of C and 6 (4:3%) with a grade of D. Sociability

~ ratings revealed 50 (42.6% Jhadagradeof B, 77
- (54.6%) with & grade of C and 4 {(2.8%) with a
- grade-of D Mean number of days absent was
- 28959 r‘r\ediml c>f 2.0, standard deviation was
29202, mintmum. days absent is 0 and
maximum of 1 ‘1} Jeﬁerai weighted average had
amean of 77,8784, a median of 78,0, standard
deviation of 4.0631, minimurm GW&A of 67.86 and
maximum of 8@.&

Results of Glass Participation and Sociability

Class Pa:ﬂcipation Sociability
B 37 (47.5%) 60 (42.6%)
. 68 m.m/ 77 (54.8%)
D 6 (4.3%) 4 (2.8%)

o Results of Attendance and General Weighted

.- Average

Kiendance General

(numberof Days). | Weighted:
Average {%}
Mean 7.6059 77.8764
Median 2.0 78.0
Stendard Deviation | 2.9202 4.0631
Minimum 0 87 85
Maximunm 18 85.0

 ASSOCIATION OF OTITIS MEDIA with
 PARAMETERS of SCHOOL PERFORMANCE

A) Otitis Media versus Class Participation
o Using chi-square, value obtained was'
. 16.35 with & preatue of 0:00005827. Otitis Media:
~has a statistically significant association with-
- Class: Particigation. 76.3% of the Otitis-Prone.
. group have C.and D grades compared fo 35.4%.
© Cand D grades of the Otitis-Free group. (see
appendix D)
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aled was
\ ‘D ml ﬁ&tas \/Eedi:a has @
ificant asgoesiation with
¥ 5 thie Otitig: Pm e pupils have
Ammm red o % with G and
titis-Fraggroud:

21 ‘B,'
simtl
Smmabi

Otitis-Free
Go& D grades

-Somablhty of Otitis-Proneand Otitis Fr
Groups

79.50%
79.00%
78.500%
78.00%
77.50%
77.00%

Mean GWA

OttisProne

-Gerwmi Weighted Average of Otitis-Pr
and Gtitis-Free Groups

Pass and Fail Grades of Otitis-Prone and
Otitis-Free groups :

D) Otitis Media versus Number of Days Absent



Liginigtaest value dbtained 1§ 4. 926, p
Yaige <0004, theditference in mean Number of
days absent  betweean Otitis-Prone “and. Otitis-
Frae pupis i statisticatly-sighificant.

{see appandix

O Dl ALt

it oxitio s, |

D0t Prone]

Numberof Days Absont ot Otitis-Frone and
Oiitis-Froe Groups

DISCUSSION

Acchilds eniry into school is always met
witha fotof anticipati \

rentally: phvsically and emotionally prepared to
furdie the obste of schonl life? Willthe child
be able o fisten 1o lessons and instractions of

Wigihar el *VsH the child be ablg to
cormmunice o His/har teachers

ahdclassmates Thes re afewofthe questions

that “-on'r‘a‘“mn'f g &rentof weohild whao will enter -

scliool fob the first
roduce awe
alike, as wal

tiiar This study-Biopes to
among parents and teachers
au-ololaryngologists; regarding a
possible vetimpartant condition that may affect
sehool parfor “ohildren,

’”‘Yii’i'ﬂ; Mediz s the mMost cémipon
& dwmm i \“M Mw i the United Steles whste
\“hwr 125 millior yeary visits to
o this cofidition’ s According
s the-most camimon Bactarial

& pedistiic age graup™
g dizgnosed clinically inthe
ug by presence of otalgla; ear
Ahilty, otorrhea, fess commonly
W btmmulm s:,\;\;eatlir' SAacialparalysis, vertigoand
frnitus. Howeaver, sven with the presenceof these
sigris. and syt \,‘m s only arsmall percentage
of thege childie D(‘j@ﬂq ing to the lower socio-
SCohamit btdtt fanwilt be hrought to pediatricians
ar otolaryngolgists, Only a few will bediagnosed
anth mostof these will suffer the complications
ot an undiagne arid recurtent otitis-media.
itig important to note that atitis
arviportant role in-a. child’s
mLTwm]a neé in whmm Achild who has otitis migdia
will complain of otalgia, otorrheaand feverwhich

vand isthe leading cause ol

pravents him from attending classes, thus poor
Aftendance: Likewise, unsightly and foul-smelling
otorrhea thataccompanies otitis media is & source
ofembarrassment to a child who may find himsef
réjected by his classmates thus contributing to
poor grades for Sociability.

Inchildrenwith otitis media with effusion,
air conduction thresholds average 20-27dB, and
the bong cosduction threshold is notaffectad, In
a study by Newton® . Thirteen {65%) of 20
objectively. confirmed hearing loss. in pediatric
subjects was-secondary. o otitis media. A
retrospective: study of MacAndie™ proved that
there s a statistically significant association
between: histary of chronic ofitis. media with
sensorineural heating ioss from £.24 10 9.02 dB
across the frequency range. Studies have shown
that associated persistent or episodic conductive
hearing lossinchildran may affect their cognitive,
language andemotional development’,

Tesle et al emphasized that otitis media
which most commenly cocurs between the ages
trand 4 years coincides with a per md of rapid
{anguags development™: This is important
because episodes of olitis- media iumq this
period will produce mid hearing joss which

o0

prevents:asaimilation of inportant auditory input

to d-¢hild wha is just beginnivg to Jearn from his
gnvironment. Gravelconfirms this by stating that
performance ih higher-order auditory processing
appears to be associated with: the mild hearing
lose experienced during an important period of
garly development',

Sininger. &t al elaborates. that infants
spend the first.year of life learning about their
environment through experience. He therefore

describes hearing loss as an interrupticn. of
sensory- input-to-the auditory hervous system

during this crucial stage. in- development which
sorresponds to peak of Indidence of otitis media
with hearing loss'™

Aretrospective study of 19 children with
earlier history-of otitis madia with effusion was
compared with age-matched controbgroup of 18
ehildrerwith no history of otitis media or hearing
impairment showed that the OME group were
found to-have. significant lower scores in the
articolation test and small; but significant, lower
scores inthetest regarding sound discrimination.™
While a prospective study by Friel-Patti*® proved
that better language is associatetd with better
average hearing levels: These findings suggest
that the relationship between OME and language
is mediated by hearing. This study has proven
that a significant association between otitis media
and-four parameters of school performance exists.

Otitis iedia is 8 major cause of auditory
dysfunctionin presschool and grade school aged

T
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children." The intellectual and linguistic sequelae
of middle ear diseases has been thoroughly
documented. Otitis in the first 3 years of life in
207 children results in significantly lower scores
in mathematics, reading and articulation skills. 2
Even unilateral effusion for as short as 3 months
will produce delays or regression in speech
development in toddlers.*!

Hearing loss associated with otitis
media during the crucial years of language and
speech development may bring about a child who
will hear less, talk less and know less. A child
who has difficulty hearing his teacher's lessons,
instructions and questions will participate less
in class recitation or discussion and will have
less academic input therefore lower over all
grades. This study shows us that Otitis-Prone
group had significantly lower grades for class
participation and mean general weighted average
and less passing grades compared to the Otitis-
Free group.

On the contrary, Schilder et al who
studied long-term effects of otitis media with
effusion on language, reading and spelling
concluded that the association between early
otitis media and language development found at
pre-school age was no longer present at school
age™. The reason for which is still unknown.

There is no debate that there are other
causes of language delay and Brookhouser et
al proved that lower socio-economic status
predisposes to language delay". Otitis media
with effusion may affect performance and has an
additive effect with both intrinsic factors, such
as central processing, and extrinsic factors, such
as socioeconomic status'™. However, this study
has chosen a public school setting to eliminate
the factor of socio-economic status.

Overall, an interplay of factors may have
caused poor school performance among the
Otitis-Prone group such as hearing loss,
presence of otalgia and otorrhea associated with
history of otitis media. A statistically significant
association between Otitis Media and different
parameters (General Weighted Average, Class
Participation, Sociability and Attendance) was
established by this study.

CONCLUSION

A child's poor school performance is
indeed a source of anxiety to parents most
especially if the root of the cause is not
recognized early. We were made to think that
some children were born with above-average
intelligence while the rest were not as fortunate.
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Some children are inherently smarter while the
rest were labeled by society as “dumb”. The sad
truth is that parents and teachers have simply
accepted this statement and have failed to
investigate the cause of a child’s poor school
performance.

The authors hope that by proving that a
strong association exists between schoo!
performance and otitis media, itis imperative that
children with poor school performance be
investigated on for an underlying ear condition
such as otitis media. The authors hope to create
awareness among educators and school
administrators regarding the importance of
screening for otologic conditions such as oftitis
media as a possible cause of poor school
performance. Nevertheless, the authors cannot
discount the fact considerable attention should
be given first and foremost to the early recognition
of otitis media in children in order to prevent future
complications and consequences to the child’s
development.

This study was designed to determine
the association between otitis media and different
parameters of school performance. Review of
literature proved that otitis media during the early
years of development have consequences in
children’s social, emotional and academic
performance®. Thus, this study has fulfilled its
goal of determining the association that exists
between otitis media and Class Participation,
Sociability, General Weighted Average and
Attendance. Otitis-Free children are more likely
to perform better in school compared to their
Otitis-Prone counterpart.

RECOMMENDATIONS

The authors hope to make the following
recommendations:

a) That all grade schaool entrants be
screened for Otitis Media and Hearing
Loss and that baseline Audiometry be
determined

b) That pupils with relatively below average
School Performance (low General
weighted Average, poor Sociability,
Class Participation and Attendance) be
investigated on for an underlying cause
such as otitis media

c) A prospective 5-year study be done on
the effects of otitis media on school
performance in a similar setting
eliminating other confounding factors
such as parental attitude and value



—_

placed on education, classroom setting
etc.
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ANATOMIC MEASUREMENTS OF THE LARYNGEAL
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ABSTRACT

OBJECTIVE: To determine the size and proportion of the laryngeal cartilage framework in adult Filipino
cadavers and its possible clinical and surgical implications.

DESIGN: Descriptive study

SETTING: Tertiary hospital

PATIENTS: Twenty human larynges (15 males and 5 females) were harvested from cadavers. The age
range of the male subjects was 36 to 65 years and for the female subjects was at 37 to 56 years.
RESULTS: Most of the laryngeal framework measurements (except the angulation of the thyroid ala and
cricoid cartilage) were larger in males compared to females. The location of the anterior commissure (B)
in relation to the midpoint of the midline length of the distance from the superior thyroid notch to the lower
edge of the thyroid ala on the thyroid cartilage was approximately 1.00 mm slightly above or below
midpoint in females and approximately 1.00 mm above to 2.0 mm below midpoint in males. The angle
made between the lines of the upper and lower edge of cricoid cartilage (FF) was approximately 35° in
males and 45° in females. The internal antero-posterior (WX) and lateral distances (YZ) of the cricoid
cartilage in males ranged from 16.0 to 19.60 mm and 14.00 to 32.50 respectively, while in females, it
measured from only 7.70 mm to 13.20 mm and 8.00 to 12.50 mm. The mean distance between the tip of
the vocal cord process and muscular process of the arytenoid cartilage in males is approximately 11.44
mm whereas that of the female arytenoids cartilage is measured at 10.26 mm on the average.
CONCLUSION: Considerable gender and race related differences in many of the geometric measurements
of the laryngeal framework were observed in the study. These morphological differences have important
clinical and surgical implications. They are critical to the accurate placement of needles and probes in
laryngeal electromyography and vocal cord injection, medialization procedures, in performing supraglottic
laryngectomy, as well as the precise planning of laryngeal framework surgery.

INTRODUCTION

Knowledge of the size and proportions
of the human larynx and its cartilaginous
components is essential in the increasing
application of sophisticated electrophysiological,
radiological, and surgical methods to the
diagnosis and treatment of laryngeal disorders
"2, In addition to its value in the biomechanical
modeling of the larynx (e.g. finite-element
models), knowledge of these data may contribute
to the planning of laryngeal framework surgery to
the study of voice production, and to the analysis
of CT- and MRi-scans of the larynx 45,

In 1971, Maue and Dickson investigated
the range of normal distribution in the shape, size,
and configuration of the human laryngeal cartilage
and in the size, symmetry, and placement of the
articulations and ligaments of these cartilages ®.

In 1992, Meiteles and colleagues made
measurements of the external laryngeal framework
in North American cadavers in order to identify
landmarks that will aid the surgeon in supraglottic
laryngectomy and thyroplasty type | 3. Geometric
characterization of the human laryngeal
framework, including its cartilaginous components
were done by Eckel et al. and Sprinzl et al. in
1994 and 1999, respectively 2. Hirano et al. in
1999, did a morphologic study of cadaver larynges
to investigate the asymmetry of the laryngeal
framework 7. In 2001, Tayama and associates
made linear and angular geometric measurements
on the thyroid, cricoid, and arytenoid cartilages
using both human and canine larynges for
biomechanical modeling

*Presented, PSO-HNS Descriptive Research Contest, December 2, 2002, Westin Philippine Plaza Hotel, Manila
"*Resident, Department of Otorhinolaryngelogy-Head and Neck Surgery, St. Lukes Medical Center
**Consultant, Department of Otorhinolaryngology-Head and Neck Surgery, St. Lukes Medical Center



Figure 10 External lafyngeal cartila
framework (A
= sagital view)

METHODS

: Twenty human lary 1ge<-, (% males and
5 femaies*-See Tabha ’1) Wer har\eeqted from

“solution. The ages of‘ho Tmle Su bneuts ranged
from 36 t0 65 years (mean, 49.8 yrs), and the
‘ages of the female subjects ranged from 37 to
" 56 years (mean, 46.8 yrs). A midline incision
- was made on the anterior region of the heck and
dissection done to expose the strap muscles.
External: musculature was sharply removed o
expose the Ea}“yn'gea] cartilaginous framework
A).Specimens were placed in 10%
formaldehyde soittion. All larynges obtained from
the cadavers had no Sign‘; oftrauma-or diseases
-of the karynx

-Measurements -
e A total of ﬂ parameter (12 in thyroid
3cal“ulage 9incricoid cartilage, 8 in the anytenoid,
J2inthe: epig ottis) per faryngeal specimen were
-obtained using & single protractor and a Vernier
.caixpu carrected to. the. nearest 0.05mm.. A
needle was vpa%ed from. the endolarynx
~externally through the thyroid cartilage and
perpendiculario the thyroid cartilage at the level
of the antefior commissure, External mvmqeai
 measurements were then made {Figures 2.3,4)
Cand arelisted in below.

Thyroid Cartilage {Refer to figure 2)
AB= " from the upper-edge (anterior
noteh) at the anterior midiine up to the level of
the anteriorcommissure v
AC =" from the upper edge. (anterior -
noteh) at the anterior midline up to the lower
edge of the thyroid ala » 1
CD=""from the lewer edge of the
thiyroid ala at the anterior midline 1o upper edge
at the anterior midline« .};:cricmm‘ cartilage
{cricothyroid membrane) ©. -
E'F' = height of the: Ipftmw vid ala
£'F'= _height of the right thyroid ala
H herqh* of: fhymm ala at the

leve! of the antenor oommxsmtr@ \ne\med laterdﬂy
' ww:fth oft ne wyzond lamina atthe
sure viewed

a’nq!e ortm thyroid lamina
“obligueline of the thyroid
:%amlna Jeft e

nteriorview: B= postérior




que line of the thyroid lamina;

Refer tofigure 3!

Jppe redge of cricoid cartilage

antéroposterion width of
Hower edge

“clistance betwesr the-anterior
posterior upper edge of'the

angle made between the lings
“and lower edge of cricold cartilage

. = \mp m% m
distance:df the \:sjlg,a,mﬁ & a tsiaqo

coid-cartifage at anterior -

= height of ¢ricoid cartilage at ‘

Arytenoid maﬁllage (Refer fo figure 4)

o dustahce be nween the tig of
the vocatcord pimcess of the arytenoid and the
midpoint betw@en the apex.and the muscular
process, left:

AN = distance betwaen the tip of
the vocal cord process of the arytenoids and the
midpoint between the . apew and the muscular
process left .

U's o 1ezght of the arytenoid
cattilage from: the apex to the cricoarytenoid
facet, left \wlthout the cuneiform)

WS = . height of the arytenoid

‘Lartllage, from the apex to the cricoarytenoid -

facet, rig M(wnthoutthe cuneiform) ‘
= . distance between the tipof

a he \/ocal cord process and the muscular process
- ofthe arvtanmd cartitage, left

R'T"= . distance between the tip of the vocal
cord process and the muscular provess of the
arytenoid cattilage, right -
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Figure 31 Schematic diagram of the cricoid cartilage mieasurements

= ength of the true vocal colrd from
thegnterior commigsure o the tip-of the voual
cort process of the arvtenolds cartiiage. left
ToB= engthy of thie trué vocal cord fitm
e i the tip of the vooal
ssofthe antenpids cartitage; right

Lo

Epiglottic Gartilage {Refer to figurg 4)

BRGC = heightof the epiglotiic cartilage
DDEE = width of the epiglottic cartilage

Figure 4. Schematic diagram of the arytenoid and epiglottic cartilage
measurements

RESULTS

Tahie 1shows thaadge and sex distribution ofthe
spetirens Table 2 shows the resilts of ~the
geomietric measuremeantgd done on the thyroid,

(Z

cricold, Jarytenoid, and epiglottic cartilages
respectively. Dataare shown as ranges, averages
{mean) and standard deviations,



Table 1: Age and sex distribution of specimens

SPECIMEN # AGE SEX
1 46 M
2 36 M
3 45 M
4 54 F
5 54 M
6 56 M
7 65 M
8 56 F
9 40 M
10 F
11 37 F
12 40 M
13 55 M
14 45 M
15 53 M
16 M
17 60 M
18 48 M
19 M
20 47 F

Thyroid Cartilage (Figure 2)

The midiine length, from the superior
thyroid notch to the lower edge of the thyroid ala
(AC) ranged from 11.50 to 20.50 mm (mean of
18.05 mm) in the male larynges. In the female
larynges, it ranged from 12.00 to 14.30 mm with
amean of 13.10 mm.

There was approximately a 24° gender
related difference in the average angle between
the thyroid ala (GG) (Table 2), with the larynges
of men showing a more acute (smaller) angle
(73.73°) than those of women (98.40°).

The anterior commissure (B) was noted
to lie above the midpoint of the midline length of
the thyroid cartilage in 7 out of 15 male larynges
(47%) with a range of 0.25 t101.15 mm. In 8 out of
15 male larynges (53%), the anterior commissure
was noted to lie below the midpoint of the midline
length of the thyroid cartilage with a range of 0.15

Table 2: Laryngeal framework measurements in present study (range, mean, and standard deviation)

MALE FEMALE
RANGE MEAN STD DEV RANGE MEAN STD DEV
{(mm) {mm) (+/-)(mm) (mm) (mm) (+/-) (mm)

AR 7.80 - 12.40 | 9.58 1.33 6.00 - 6.70 6.32 ~0.31

AC 11.50 - 20.50 | 18.05 1.54 12.00 - 14.30 13.10 0.83
D 7.30 - 11.80 9.80 1.67 7.00 - 9.00 8.00 0.71
B 7.40 - 20.00 | 13.80 3.89 4.50 - 9.00 7.00 2.52
T™B ~7.50-18.00 | 13.47 3.97 4.00- 930 | 6.70 2.32
E'F’ 17.60 - 30.00 | 25.09 3.26 17.00 - 20.30 18.90 1.36
E"F” 17.20 -29.50 | 24.75 3.08 16.00 - 19.50 18.24 1.47
G'H’ 19.50 -29.50 | 26.00 2.96 16.00 - 22.10 19.22 2.62
~G"H™ 22,00 -30.00 |25.98 2.41 16.00 - 23.40 19.68 3.16
] 23.60 - 33.30 [30.06 2.70 19.00 - 27.70 24.22 3.94

DL 5.40 - 8.50 6.66 0.96 4.80 - 7.60 5.80 1.14
LO 18.00 - 26.00 | 23.05 2.29 13.50 - 23.50 17.36 3.93
DN 28.00 - 32.65 | 29.95 1.62 20.00 - 24.50 2292 | 1.91
| FF* 310 S40° 34.40° 3.89° 35° . 55° 43.60° | 9.29°
NO 18.50 - 28.00 [ 21.55 2.19 17.00 - 20.50 18.90 1.43

P Q’ 19.50 - 26.50 | 22.79 2.12 18.00 - 22.10 20.48 1.88

P Q" 19.00 - 25.90 [ 22.59 1.80 17.70 - 20.90 19.36 1.50

| K'K” 25.00 - 37.20 | 29.46 3.17 20.00 - 25.75 23.01 2.21
GG * 52° -95° 73.73° 11.57° 90°  .104° 98.40° 5.32°
WX 16.00-19.60 | 17.80 1.28 7.70 + 13.20 10.84 2.51

YZ 14.00 - 32.50 | 17.45 437 8.00-12.50 978 | 2.26
AATT 6.00 - 10.00 8.10 1.26 6.30 - 7.00 6.70 0.29
AATTTS 6.00 - 11.00 8.49 1.36 6.00 - 9.00 7.50 1.41
s’ 10.30-18.00 [ 13.92 2.45 7.00 - 11.30 9.30 2.12
urs” 10.00-16.50 | 13.37 2.12 C6.60 - 11.20 920 2.34
R'T 8.00-15.00 | 11.22 1.90 10.00 - 11.00 10.54 0.39
| RYTT |9.00-14.00 | 11.64 1.73 9.00-10.80 9.98 0.73
HH'H' | 21.00-2830 | 24.69 3.31 14.00 - 16.40 15.24 0.96
| HH”H” [19.40 - 28.50 | 23.98 2.71 15.00 - 16.00 15.58 0.44
| BBCC [31.00-41.00 [ 36.65 2.77 30.00 - 32.00 30.70 0.84
| DDEE [ 16.00 -26.50 | 22.02 2.43 19.00 - 20.00 19.38 0.41

* unit is in degrees : TS eft; v = right ‘ '



to 3.90 mm. In the female larynges, the anterior
commissure was noted to lie above the midpoint
of the midline length in 2 out of 5 larynges (40%).
The anterior commissure was noted to lie below
the midpoint of the midline length in only 1 female
larynx (20%) and in the remaining 2 female
larynges (40%), the anterior commissure was
noted to lie at the midpoint of the midline length
(Table 3).

Cricoid Cartilage (Figure 3)

The distance from the upper edge to the
lower edge of the cricoid cartilage at the anterior
midline (DL) ranged from 5.40 to 8.50 mm (mean
6.66 mm) in the male larynges and 4.80 to 7.60
mm (mean 5.80 mm) for the female larynges.
The height of the cricoid cartilage at the posterior
midline (NO) ranged from 18.50 to 28.00 mm
(mean = 21.565 mm) for the male larynges and
for the females, it ranged from 17.00 to 20.50
mm (mean 18.90 mm). The internal
anteroposterior (WX) and lateral (YZ) distance
ranged from 16.00 t019.60 mm (mean = 17.80
mm) and 16.90 to 32.50 mm (mean = 17.45 mm)
respectively in the male larynges. On the other
hand, the anteroposterior (WX) and lateral (YZ)
distances in the female larynges were noted to
be smaller with a range of 7.70 to 13.20 mm
(mean =10.84 mm)and 8.00 to 12.50 mm (mean
= 9.78 mm) respectively. The mean angle of the
line between the upper and lower edge of cricoid
cartilage (FF) is 34.40 degrees (°) in male and
43.60°in females. Examination of the height of
the cricoid cartilage at the highest location
posteriorly (PQ) revealed higher cricoid lamina
on the left (11 out of 20, 55%) compared to the
right (6 out of 20, 30%) producing asymmetry of
the cartilage.

Arytenoid Cartilage (Figure 4)

The distance between the tip of the vocall
cord process and muscular process of the
arytenoid cartilage (RT) in males ranged from 8.00
to 15.00 mm (mean = 11.44 mm) whereas that
of the arytenoid cartilage in females ranged from
9.00 to 11.00 mm (mean = 10.26 mm). An
extraordinary degree of left-right symmetry was
also observed in all dimensions of the arytenoid
cartilages in both male and female larynges.

Epiglottic Cartilage (Figure 4)

Examination of the epiglottic cartilage
was done. The height of the epiglottis in males
(BBCC) ranged from 31.00 to 41.00 mm with a
mean of 36.65 mm whereas that of the femaies
ranged from 30.00 to 32.00 mm (mean = 30.70
mm). The width of the epiglottic cartilage (DDEE)
ranged from 16.00 to 26.50 mm (mean = 22.02
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mm) and 192.00 to 20.00 mm (mean = 19.38 mm)
for the males and females respectively.

DISCUSSION

It is evident in this study that sexual
dimorphism exists in the human larynx. The
height, width, and angulation of the thyroid
cartilage are larger in males compared to females.
The male thyroid cartilage (mean=18.50 mm;
range=11.50 to 20.50 mm) is longer than the
female (mean=13.10; range=12.00 to 14.30 mm)
by approximately 5.00 mm. These findings do
not differ from the findings of Isshiki ® wherein the
midline height of the thyroid notch to the lower
edge of the thyroid ala was a mean of 18.13 mm
in males and mean of 13.25 mm in females.
Moreover, the angulation of the thyroid ala in
males were more acute than in females by 25 °
(mean: males= 73.73 °; females=98.40°). The
difference in thyroid ala angulation was higher in
our study than those reported previously among
Caucasians ( mean= 10 to 20°) as observed by
Sprinzl et al 2. This would explain the voice pitch
and quality difference between the two sexes and
possibly among the different racial groups. The
dimensions and proportions of the cricoid,
arytenoid and epiglottic cartilages also differ
between genders ( Table 2).

Racial differences also exist with regard
to morphometric characteristics of the larynx as
have been noted above. Although there is yet no
comparative study on morphometric
measurements among racial groups, the
dimensions of the external laryngeal framework
measured in the literature among Caucasians'262
were larger compared with that reported in
Asians*57812 This was also confirmed in this
study ( Tables 4,5,6). While differences of the
laryngeal apparatus among the age groups were
also studied," it is not within the realm of this
study.

The projection of the anterior
commissure is a very important landmark in
laryngeal framework surgery. As such, a study
by Isshiki'? offered to map this vital point using
selected variable landmarks in the external
laryngeal framework. In our study, we have
marked this point at midpoint along the anterior
midline of the thyroid cartilage or approximately
1.00 mm slightly above or below midpoint in
females. In males, the anterior commissure is
located approximately 1.00 mm above to 2.00
mm below midpoint in most of the cases. isshiki
'3, on the other hand, stated that the projection
of the anterior commissure on the thyroid cartilage
is most frequently found slightly 1.00 mm higher
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determining the iocation of the anterior
commissure and the true vocal cords using
morphometric-analysis, we suggest that external
laryngeal framework incision be placed during
supraglottic laryngectomy at the junction
between the superior ong-third and inferior two-
thirds ‘of the. anterior midline of the thyroid

. - cartilage to- avoid true vocal cord fatrogenic trauma
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' guidelines for supraglottic' laryngectomy
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“the thyroid cartilage is transectioned at a level =~
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Figure 8 Shaded

area indicates recommendad location of the thyroplasty window" where the lateral

projestion of the true vocal cord on the thyroid: cartilage is usually located. {B= midpoint).
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CONCLUSION

Anatomic study of the human larynx was
performed and the external laryngeal landmarks
were identified to aid the surgeon intraoperatively.
Considerable gender and race related differences
in many of the geometric measurements of the
laryngeal framework were observed in the study.
These morphological differences have important
clinical and surgical implications. They are critical
to the accurate placement of needies and probes
in laryngeal electromyography and vocal cord
injection medialization procedures, in supraglottic
laryngectomy, as well as the precise planning of
laryngeal framework surgery. However, owing to
the presence of a fair amount of intersubject
variability in the data and the small amount of
subjects, these data should be interpreted
cautiously, and they may not be universally
applicable to individual patients in clinical
situations.

RECOMMENDATION

Based on the study the authors
recommend a larger sample size to be able to
establish significant differences when compared
to previously done studies. The organ preservation
procedure should also be assessed as it may
cause significant shrinkage of tissue particularly
the soft tissue components and may affect
measurements in viva, Further studies on the
laryngeal framework on Filipinos is
recommended.
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NON-INVASIVE MUCORMYCOSIS: A CASE SERIES *

ENQUEL C. BATTUNG, MD**
KENNETH BARITUA, MD**
PETERR. JARIN, MD***
BENJAMIN §. A. CAMPOMANES JR., MD, FPSO-HNS***

ABSTRACT

OBJECTIVES: To document four cases of histologically proven Mucor colonization of the paranasal
sinus without mucosal invasion and to report our treatment of this condition.

DESIGN: Case series

SETTING: Tertiary hospitals

PATIENTS: Four patients

RESULTS: We report four patients, one diabetic and three non- immunocompromised, with chronic
rhinosinusitis in whom Mucor organisms were histologically identified within the sinus but not in the
mucosa. This represents a colonization of the sinus; and in the classification of fungal sinusitis, it falls
under the classification of fungus ball or mycetoma, which is a non-invasive type. All patients were
successfully treated with endoscopic sinus surgery (ESS) with wide middle meatal antrostomy. No
antifungal agent was administered. After a year of regular follow-up, examination revealed no recurrence.

Conclusion: Four cases of non-invasive Mucormycosis were identified and successfully treated with
endoscopic sinus surgery with wide middle meatal antrostomy. We conclude that ESS is a treatment

option for this condition.

INTRODUCTION

Mucormycosis of the paranasal sinuses
and nasal cavity, as we know it, is a rare, invasive
mycotic infection with a rapidly progressive clinical
course and a fatal outcome'. The infection often
begins in the nasal mucosa and extends to the
adjacent paranasal sinuses. It is caused by
saprophytic fungi of the class Zygomycetes and
the order Mucorales. Patients who harbor this
disease are usually immunocompromised or
debilitated as a consequence of systemic disease
such as diabetis mellitus, leukemia, lymphoma,
cancer, or burns'* %7 The classical finding on
physical examination is the black necrosis of the
septum or turbinates on intranasal examination.
Accepted treatment is immediate surgical
debridement of all involved tissue plus
Amphotericin B, a systemic antifungal agent'234,

We are presenting four cases of chronic
sinusitis in whom Mucor organisms were histo-
logically identified in the paranasal sinuses with-
out mucosal invasion. These four uncommon
and unusual cases defy the definition of mucor-
mycosis. Hence, there is no accepted treatment
protocol for such an entity.

CASE REPORTS

Case 1. A65-year-old woman presented
with a chronic cough and post- nasal drip. She
gave a history of diabetes that was controlled
with oral hypoglycemic agents. There was no fever
and change in sensorium, no periorbital swelling,
nor proptosis and ophthalmoplegia. Endoscopic
examination revealed mucopurulent discharge
aiong the nasopharynx with polypoid masses on
the right middle meatus (Fig. 1). No necrotic tissue
nor black eschar found within the nasal cavity.She
was diagnosed with chronic rhinosinusitis and
given antibiotics for 1 month. Computerized
tomography (CT) done showed right unilateral
complete maxillary sinus opacification with
microcalcification (Fig.2). Functional endoscopic
sinus surgery was done with wide middle meatal
antrostomy. Intraoperative findings revealed
yellowish-tinged,black, cheesy material
occupying the right maxillary (Fig.3).
Endoscopic removal of the fungus ball was
done.. Histopathology revealed a broad
nonseptate hyphae with 90 degree angled
branching (Fig.4B) with no evidence of mucosal
invasion and angioinvasion. This was signed out
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as “ Mucormycosis.” Post-operatively, the patient
was given intravenous amphotericin B for a total
of 2.5 grams. However, she developed acute renal
failure. Regular follow-up for 2 years failed to
demonstrate a recurrence.

Case 2. A 72-year-old non-diabetic male
was seen due to chronic cough and postnasal
drip. Nasal endoscopy showed mucopurulent
secretions (Fig.5) originating from the right nasal
cavity and is seen up to the nasopharynx. CT
showed right, unilateral, complete maxillary sinus
opacification (Fig.6). Endoscopic sinus surgery
with wide middie meatal antrostomy was done.
Noted intraoperatively was soft, black cheesy
material in the maxillary antrum (Fig.7). The sinus
was eventually cleaned out. Histopathology
revealed broad non-septate hyphae with 90 degree
branching. No mucosal invasion noted. Final
reading was “Mucormycosis.” Post-operatively,
patient was managed further with endoscopic
inspection and saline irrigation. No antifungal
agent was given. No recurrence noted after a
year of regular follow-up examination.

Case 3. A 68-year-old, non-diabetic,
male referred for postnasal drip, chronic cough
and nasal congestion with CT findings of left
unilateral, homogenous, maxillary sinus opacity.
He was diagnosed with chronic rhinosinusitis and
had an inferior meatal antrostomy on the left by
another ENT doctor a year ago. Endoscopic sinus
surgery done showed black, soft, friable, clay-
like material (Fig.8). Broad, non-septated hyphae
were seen on micrascopy with no note of mucosal
or soft tissue invasion. Final histopathology
reading was “Mucormycosis.” No antifungal agent
given and only saline irrigation was done on follow-
up. No recurrence noted after 1 year.

Case 4. A 70-year-old non-diabetic male
presented with post nasal drip, chronic cough and
nasal discharge and diagnosed with chronic
rhinosinusitis. CT showed right, unilateral,
complete maxillary sinus opacification (Fig.9).
ESS with wide meatal antrostomy was done.
Black, cheesy materials noted intraoperatively
(Fig.10).Histopathology result was
Mucormycosis. No antifungal agent was given.

DISCUSSION

Mucormycosis of the nasal cavity and
paranasal sinuses is an invasive fungal infection
of the class Zygomycetes (also called Phyco-
mycetes) and the order Mucorales. The family
Mucoraceae includes the most commonly found
genera in mucormycosis, including the most com-
mon, Mucor, Rhizopus, and Absidia®.

The Mucorales are ubiquitous, and
commonly found in high-organic matter and soil.
They invade the sinuses, orbital tissue, central
nervous system, lungs, gastrointestinal tract,
cutaneous and subcutaneous tlissues.
Rhinocerebral (cephalic) mucormycosis begins
in the nasal passages or paranasal sinuses and
may extend into the intracranial cavity. ltis the
most common type and usually develops in
immunocompromised patients®. Clinical findings
of facial cellulitis, acute sinusitis, bloody or
purulent nasal discharge, and black necrotic
lesions of the nasal mucosa, turbinates, and
palate are usually rapid in onset and progression.
Spread to the orbit is heralded by mild proptosis,
periorbital edema, lacrimation. blurred vision and
ophthalmoplegia, and paresis of cranial nerves
i, 1V, and VI. With involvement of the orbital
vessels, a fixed and dilated pupil with blindness
may occur. An altered sensorium and other cranial
nerve involvement signal intracranial extension.

The pathophysiology of the disease is brought
about by the invasion of blood vessel walls and
the plugging of small vessels by fungal mycelia,
which lead to extensive endothelial damage and
vascular thrombosis followed by tissue necrosis
and suppuration. This invasive character is
enhanced by ketoacidosis in diabetics.
Ketoacidosis is known to impair immunity by
causing abnormal polymorphonuclear (PMN)
chemotaxis and decreased PMN phagocytic
activity. Furthermore, the hyperglycemia and
acidosis provide an excellent media for the fungus
to grow.

Biopsy of involved areas provides the best
diagnostic yield. Direct microscopic examination
with potassium hydroxide or after staining with
Hematoxylin and eosin or Gomori's methenamine
silver nitrate typically reveals broad non-septate
irregularly and widely branching hyphae. Culture
on Sabouraud-dextrose agar yields a rapidly
growing fungus with grayish white mycelia.

Aggressive surgical debridement and
administration of Amphotericin B have been the
classic treatment of rhinocerebral
mucormycosis?*45 Control of underlying
systemic disease is an important adjunctive
treatment. Surgery is usually extensive, requiring
debridement of all infarcted, necrotic tissues. All
nonviable tissues are excised because lack of
blood supply to these tissues has eliminated the
ability of antifungal chemotherapy to reach the
disease process. Traditionally, various external
and transantral procedures such as external
ethmoidectomy and Caldwell-Luc's procedure
have been used to effect debridement, depending
on the extent of invasion.
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Allfour cases réported vary from the usual
nvasive cephalic: mucormycosis: Our tases have
no evidence of muvosal and bony invasion but
reprasentsisimiple mucor colonization: Moreover,
three patients have no underlying: systemic
disease.. Literature review dealing with this type
of gntity is seanty.: To our knowledge, there has
Heary only one réportal a mvcor colonization case
series”. Inthe classification of fungal sinusitis,
aur cases belong to fungus ball or mycetoma;
which is under the non-invasive type, The
diagnostic criteria set for the diagnosis of sinus
mycetoma as propased by deShazo® include; 1)
radiologic evidence of sinug opatification with or
withoutfloceulentealsifications, 2y mucopurulent
cheasy orclay-ike materials within a sintis; 3)
a matted;: dense conglomeration of hyphae
separate-from but adjacent to sinus respiratory
mucosa 4y a chrome nflammatory response of
variable intensity in mucosa adjacent to fungal

histologic avidenceof fungalinvasion of fucoss,
associated bloed: vessels or underlying bane

visualized  microscopically - on - Gomoti
methenamine: siiver or other special stains for
fungus: Qurd tesas fulfiled the above oriteria for
fungus bl

The demonstration-of Mucor in the
sinuses does not necessitate aggressive
surgical resection in the absence of deep tissue
nvasion. Henderson reported 4 patients
successfully treated with local debridement and
drainage procedure’. For colonization by Mucor
confined to the sinus cavity and not accompanied
by mucosal invasion. symptoms of systemic
toxicity,or cranial nerve or ‘iptracranial
abnormalities, endoscopic sinus surgery with
wide meatal antrostomy is recommended,
Antifungal agentis not necessary. The patient is
advised tohave reguiar follow-up examinations.

CONCLUSION

We identified four cases of nonsinvasive
Mugormycosis in the paranasal Sinuses, one
with controlied ‘diabetis mellitus and. three
rmmunocompetent.

Endoscopic sinus surgery (ESS) without
systemic antifungal agent were used to treat all
the 4 patients. Al were alive and free of the
disease after.a year. of regular follow-up
examinations. Based on this experience, we

ceonclude that - BESS with-middie meatal

antrostomy s an effective alternative treatment
of Mucor colonization of the sinuses in the
absence of tissue invasion.

FIGURE 1
{Case 1} Endoscopic examination showing
mucopurulentdischarge (A) and polypoid mass (B)
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ANATOMIC DIMENSIONS OF THE SCAPULAR SPINE AMONG
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ABSTRACT

Objective

General: This study aims to measure the dimensions of the spine of the scapula in Filipino cadavers.
Specific. To measure the length of the spine of the scapula, with and without the acromion process; to
measure the greatest height of the scapular spine, and; to measure the thickness of the scapular spine.
Design: Descriptive Study (Anatomic Dissection)

Setting: Laboratory of Human Anatomy, Department of Anatomy, College of Medicine, Pamantasan ng
Lungsod ng Maynila

Subjects: Cadavers (10 males and 5 females)

Results: The male spines of scapula have a mean length, without the acromion, of 7.2 cmand 12.1 cm
when the acromion was included. The greatest height has 2 mean of 3.3 cm and an average thickness of
1.0 cm. The female spines of scapula have a mean length, without the acromion, of 6.2 cm and 10.5 cm
when the acromion was included. The greatest height has a mean of 2.8 cm and an average thickness of
0.9 cm.

Conclusion: The mean dimensions of the Filipino scapular spine, as measured by cadaver dissection
consisting of 10 males and & females, are as follows: length, without the acromion, of 8.9 cm and 11.5
cm when the acromion was included; greatest height of 3.2 cm and a thickness of 1.0 cm. The
dimensions of the spine of the scapula in Filipino cadavers presented in the study can serve as a guide
in the use of the trapezius osteomyocutaneous flap with the scapular spine for mandibular defects.

INTRODUCTION

Reconstructive techniques for surgical
defects in the head and neck have made
significant advancements in the past decades.
Collective surgical experience has shown that the
goal of margin-free tumor excision and primary
one-stage reconstruction is feasible and
successful. Large lesions of the lower face and
neck can now be resected and reconstructed to
the patient and physician's satisfaction (1).

As more radical surgeries are performed
for head and neck turors, an increasing variety
of flaps have been developed for reconstruction
of surgical defects. The more common
myocutaneous flaps for large defects are the
pectoralis major, trapezius and latissimus dorsi
flaps. For large bony defects, such as those
secondary to mandibulectomy,
osteomyocutaneous flaps, which include bone
from the scapula, sternum, ribs, or iliac crest are
utilized. Other alternatives for reconstructing

mandibular defects are plating techniques and
microvascular free flaps.

Reconstruction of the mandible following
ablative surgery is a difficult problem. Traditional
nonvascularized bone-grafting techniques often
fail because of irradiated or bacterial
contaminated tissue recipient beds, often in
patients with poor nutritional status. More recently,
free flaps incorporating bone have been used, but
they suffer the disadvantages of requiring
prolonged operative time, a large number of
operative personnel, and microvascular
techniques. Postoperatively, when compared with
island flaps, the anastomotic patency rate of free
tissue transfers decreases with exposure to large
salivary fistulas and oral flora contamination (2).

In 1976, Demergasso was the first
surgeon to describe the trapezius myocutaneous
flap for reconstructive surgery. He designed a
transverse flap over the acromioclavicular angle,
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ABSTRACT

OBJECTIVE:To present a surgical technique on second stage voice reconstruction using the
Tracheoesophageal (TEF) Technique in five post-laryngectomy patients.

DESIGN: Surgical Innovation

SETTING: Tertiary Hospital

PATIENTS: Five post-laryngectomy patients who underwent second stage voice reconstruction using the
Tracheoesophageal fistula (TEF) technique.

RESULTS: Four out of the five cases were classified as S3 while one case was classified as S2. Four
out of the five cases were G1 while one case was classified as G3 to whom a Blohm-Singer prosthesis
was inserted. The fifth case was able to produce voice 10 weeks after the procedure, right after being
inserted with the prosthesis.

CONCLUSION: The secondary voice reconstruction is a good option for post-laryngectomy patients who
may or may notrequire head and neck reconstruction. Wound dehiscence may be a risk during concomitant

head and neck reconstruction.

INTRODUCTION

Laryngeal carcinoma has been one of the
increasing problems encountered by the head and
neck surgeon. Although it is not as common as
cancer of other organ systems, patients with
laryngeal cancer suffer the devastating
consequences of the disease and its outcome.

Surgical resection of laryngeal tumor has
been one of the mainstays in the management
of laryngeal cancer. Prognosis is good once
diagnosed early and managed accordingly ',

However, surgery imparts serious
consequences which permanently disables the
patient. The presence of a permanent
tracheostoma limits the activity of the patient not
only in terms of social interaction but also the
recreation facets of his lifestyle such as
swimming and playing active sports.

Loss of voice from removal of the larynx
is believed to be one of the most crucial problem
among laryngectomees. Almost all patients who
undergo surgical resection of the larynx become
depressed and tend to shy away from friends and
family. They also become frustrated in

. communicating with their partners and loved ones.

The surgeon has the responsibility of
eradicating and controlling spread of tumor.
However, he should also be responsible for the
recovery and over all well-being of the patient.

With the advent of new techniques in the
management of laryngeal cancer, one of the
options that can be given to the patient is voice
restoration. The skilled surgeon can add another
dimension to the completion of the rehabilitation
of the laryngectomized patient.

Voice restoration procedures have been
developed since the middle of the last century.
Authors such as Briani (1952), Conley (1958),
Asai (1960), Calcaterra (1971), Arslan & Serafini
(1972), Staffierri (1972), lwai & Koike (1975) have
all developed different techniques for voice
restoration with varying results 3.

Voice restoration technique by Amatsu
was pioneered in the Philippines in the 1980’s
by Jamir, et.al. However, aspiration through the
neoglottis was a consistent problem noted
among the patients prompting the other surgeons
to abandon the technique 2
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THE USE OF COTTON IN PATCH TEST*
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ABSTRACT

Cotton is used as a patch material over the traditional cigarette paper mainly because it provides
easier handling/ manipulation and at the same time causes less discomfort to patients. The efficacy of
cotton patch was tested in sixteen subjects with perforated tympanic membrane. Pre-operative audiogram,
patch test audiogram, and post tympanoplasty audiogram were presented and analyzed. It was noted
that the use of cotton as patch material can be applied with ease and it occluded the whole rim of the
perforation leading to improved hearing threshold as seen in the audiogram. Its values were tested against
post tympanoplasty audiogram and were found to almost simulate the hearing threshold of the latter.

INTRODUCTION

In the early days of tympanoplasty, it was a
common practice to patch the perforation of the
tympanic membrane with cigarette paper to
demonstrate the improvement in hearing that
could be achieved by permanent closure. The
paper disc, moistened on one side with a solution
of 1 percent phenal in glycerine to make it
adhere, is introduced with a small alligator-type
forceps and teased into place with a tiny blunt
ear hook.” This procedure requires skill of the
surgeon and constant practice is of importance
to entail the success of the maneuver. One
disadvantage observed is that the placement of
paper into the perforation may cause discomfort
to the patient. Also, placement of paper maybe
difficult especially in patients with total perforation
of the tympanic membrane. With the
disadvantages mentioned, an attempt to find an
alternative material was done that would facilitate
easier application of the patch. The attempt to
use cotton as a substitute for paper achieved
the same purpose and gave the same expected
results.

. DISCUSSION

In this study, we opted to use cotton
instead of paper to patch the perforation because
of its softness thus easier handling as noted in
its ability to occlude the whole perforation. (See
figure 3 & 4). Application of cotton was less time
consuming too.

Baseline audiogram was obtained in
sixteen subjects with perforated tympanic
membrane. The patients were surgically prepared
prior to the placement of cotton patch. Placement
of cotton patch was performed under microscopic
or otoscopic guidance and audiogram was
repeated. The baseline audiogram, cotton patch,
and post tympanoplasty audiogram were then
compared. It was noted that there was a marked
hearing improvement with the cotton patch. A
similar hearing improvement was also noted with
tympanoplasty. (See tables 1- 6)
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ABSTRACT

OBJECTIVES: To determine the effectiveness of chitosan in the closure of tympanic membrane perforations
In rabbits and to describe the histologic changes in tympanic membranes applied with chitosan.
DESIGN: Animal Experiment, Independent t-test 1 tailed, chi square.

SUBJECTS: 18 healthy adult rabbits.

OUTCOME MEASURES: Proportions of rabbit tympanic membranes that closed 2 weeks after perforation
and thickness of tympanic membranes.

RESULTS: There were no differences in proportions of tympanic membrane closure among chitosan
treated and untreated rabbits after two weeks. Chitosan treated tympanic membranes had significant
epithelial and fibrous layer formation.

CONCLUSION: Chitosan application may have no significance effect on the closure of tympanic membrane
perforations. However, tympanic membranes of the chitosan treated group showed an increase in the

thickness of the epithelial and fibrous layers.

INTRODUCTION

The tympanic membrane is found in the
end of the osseous external auditory meatus and
forms the lateral wall of the tympanic cavity. Itis
composed of three layers, a lateral epidermis
continuous with the skin of the external auditory
meatus, a middle layer or lamina propria and
middle mucosal layer continuous with the mucosa
of the tympanic cavity?.

Tympanic membrane perforation may be
of traumatic origin or ifection. Trauma that leads
to a permanent perforation of the tympanic
membrane may be the result of sudden or
explosive alterations in air pressure in the external
meatus, or of hot water, slag, or acid entering the
meatus.

Trauma may follow a lightning stroke or
skull fracture. Perforations heal by
reepithelialization, and fibrous layer proliferation.
Closure of the tympanic membrane perforations

restores the vibratory area of the membrane and
affords round window protection. Closure also
lessens the susceptibility of the middle ear
mucosa for infection via the eustachian tube and
external auditory meatus®. These problems led
to the study of several grafts for possible use in
the closure of tympanic membrane perforation.
Some materials used today are fascial grafts,
perichondrium, skin and fat.

Chitosan is a deacetylated chitin of animal
cellulose, which is the major biochemical
component of the shells of crustaceans. Itis an
insoluble polysaccharide that gives the shell its
flexible toughness. Chitosan belongs to a class
of biopolymer called hydrocolloids. It is
polycationic positively charged at biologic pH
values. Another advantage of chitosan is its anti
microbial activity!. These properties therefore,
make chitosan a very attractive alternative as a
wound coverage material. Chitosan was also found
to form ionic complexes with glycosaminoglycans,
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thereby acting as scafolds in tissue engineering.

Whether chitosan exert similar effects
on the healing of tympanic membrane perforations
have not yet been determined.

OBJECTIVES

1. To determine effectiveness of chitosan in the
closure of tympanic membrane perforation in
rabbits.

2. To describe the histologic changes in tympanic
membranes applied with chitosan.

METHODOLOGY
I. Study Design
Il. Conduct of study

Preparation of chitosan biofilm:

Shells of Penaeus monodon, commonly
known as giant tiger prawn, were cleaned by
washing and scraping under running water. The
washed shells were dried in a vacuum oven at
50°C. The clean, dried shells were ground and
soaked for three days in 10% oxygen - free
sodium hydroxide solution at room temperature.
The alkaline solution was changed everyday. The
deproteinized particles were then washed with
water until the filtrate was colorless, and then
95% ethanol was added. The particles were

further titrated with acetone, 95% ethanol, and
ether in small portions and filtered. The nearly
colorless particles were then dried under reduced
pressure, and later put into 37% hydrochloric acid
at -20°C. The mixture was kept for 4 hours at this
temperature. The swollen particles were
separated by centrifugation t 0°C until the
washings were acid free. After washing with
several changes of 956% ethanol and ether in that
order, and dried under reduced pressure; the acid
treatment, washings, and drying were repeated.
Further purification was accomplished by
dissolving the isolated chitin in cold 40%
hydrochloric acid and precipitated by dilution of
the solution with cold water.
The purified chitin was treated with 40%
aqueous sodium hydroxide solution at 115°C for
“six hours, with exclusion of air. The cooled mixture
was filtered and washed with water until the
washings were neutral to phenolphthalein, the
crude chitosan was purified as follows. It was
dispersed in 10% aqueous acetic acid. The
mixtiure was centrifuged after 24 hours, and 40%
aqueous sodium hydroxide solution was added
dropwise to clear supernatant. The white
flocculent precipitate formed at pH 7 was recoverd
by centrifugation and then washed repeatedly with
water, ethanol and ether and then dried, obtaining
82% deacetylated product. Further deacetylation
of the product to 97% was achieved by the
~ treatment of the dried product again, with 40%
sodium hydroxide heated for 90°C for 1 hour,
centrifuged and washed as before. A 90% vyield

156



THE PHILIPPINE JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vel 18. No.3-4 183-170 ©2003 PHILIPPINE SOCIETY OF OTOLARYNGOLOGY HEAD AND NEGK SURGERY

MANDIBULAR SWING AND LATERAL PLATE
PTERYGOIDECTOMY AS AN ALTERNATIVE APPROACH
TO THE MANAGEMENT OF NASOPHARYNGEAL
CARCINOMA*

FREDERICK MARS B. UNTALAN, MD**
MARYJANE C. TIPAYNO, MD**
JAYSON C. SAURE, MD**
MIGUEL C. ARAGON lil, MD**
BERNICE M. PADALLA, MD**
FELIXBERTO AYAHAO, MD, DPBO-HNS, FPSO-HNS***

ABSTRACT

The nasopharynx is one of the most difficult areas to reach and manipulate surgically. Surgical
access to the area is usually associated with morbidities and incomplete tumor control because of the
limitation of exposure. Itis for this reason that a combined neck dissection, mandibular swing and lateral
pterygoid plate excision was conceived. This approach facilitates operating on a single field, provides
exposure of all important neurovascular structures for surgical safety and adequate resection of localized
nasopharygeal tumors, including neck metastasis. This approach seeks to augment our surgical
armamentarium and does not aim to replace present protocols of NPCA management.

Objective: To surgically access the nasopharynx with less morbidity and better exposure.
Specific objective: To control the primary nasopharyngeal carcinoma and its neck node metastasis
using this surgical approach, with or without chemotherapy or radiotherapy or without.

Study Design: Surgical innovation, prospective study

Size of Samples: Series of nine (9)
Study setting: A tertiary hospital
Inclusion criteria:

1. Nodistant, intracranial, internal carotid or cavernous sinus invasion

2. Medical clearance for surgery

3. Atleast three months post radiotherapy course

4. Good nutritional status preferred
Limitation of Study and technique:

1. Small sample size and lack of long term follow-up. This surgical innovation shall formally be
subjected to a prospective study in regards to prognostication of treated patients.
2. Surgical approach not feasible for intracranial and cavernous sinus tumor extent.

INTRODUCTION

Cutting edge technology has enhanced
prognoses and diminished unpleasant and lengthy
hospital stays in the treatment of skull base
disorders. In the past, such tumors presented
difficult treatment challenges. However, in recent
years, medical breakthroughs have continually
improved the surgeon’s ability to access and
successfully treat these lesions and associated
cranial nerve disorders. The evolution of an
interdisciplinary, team approach to surgery and
treatment has been an important development.

Considerable advances made in the areas of
diagnostic imaging, interventional radiology,
surgical approaches and techniques, and
electrophysiologic monitoring also have fostered
successful treatment of skull base tumors and
disorders. This study shows surgical access to
the nasopharynx, parapharyngeal space and skull
base through a mandibular swing and lateral plate
pterygoidectomy technique in treating
nasopharyngeal carcinoma.

*Presented, PSO-HNS Poster Session on Surgical Innovation Contest, December 2, 2002, Westin Philippine Plaza Hotel, Manila
**Resident, Department of Otorhinolaryngology-Head and Neck Surgery, Baguio General Hospital and Medical Center
**Consuitant, Department of Otorhinolaryngology-Head and Neck Surgery, Baguio General Hospital and Medical Center
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PESCRIPTION

Pre-op details:

1. complete history & physical examination
including neurologic {cranial nerves) Findings
on physical examination that reflect
dysfunction of specific CNs include
decreased elevation of the ipsilateral palate
(ie, deviation of the uvula to the nonaffected
side-CN X), decreased mobility/strength of
the tongue (ie, deviation to the involved side
upon protrusion- CN XIl), decreased
supraglottic sensation, pooling of secretions
in the hypopharynx, ipsilateral vocal cord
paralysis (CN X), and atrophy and paralysis
of the sternocleidomastoid and trapezius
muscles (CN XI).

2. Adetailed assessment of the extent of tumor
involvement

3. Transnasal biopsy and FNAB of neck nodes

4. Pre-op imaging : CT of the skull base &
pharynx

5. Metastatic workup must be performed to
exclude distant metastases

6. Planning and counseling with the family &
the patient pre-op & post-op about the
possibility of loss of cranial nerve function
and the effects on speech and swallowing.

7. discussed with the patient the possibility of
tracheostomy

METHODOLOGY
SURGICAL TECHNIQUE

Pre-operative preparation:

Anticipate the need for blood
replacement. Administer wide-spectrum
perioperative antibiotic prophylaxis with good
penetration of the blood-brain barrier before the
surgery, and continue it for 48 hours
postoperatively.

Properly secure the endotracheal or
tracheostomy tube. Pass and secure a
nasogastric tube and Foley catheter. Position the
head of the patient on the opposite the side of
the lesion and place a shoulder roll on the side of
the operation. Shave the scalp, following the
planned incision line and infiltrate the incision line
with a solution of lidocaine and epinephrine
(1:100,000-1:400,000).

Operative Details:

Radical Neck Dissection is routinely
done to clean the neck of metastasis. Upon
reaching the mandible, the tendon of the medial
pterygoid muscle is severed and part of the
masseter cleared for mandibular osteototomy,

Cutting the mandible in a stepwise manner behind
the last molar is preferable to facilitate accurate
re-approximation later.

The digastric tendon that joins the two
parts is cut to medially widen exposure (tendon
to be re-approximated later). The hypoglossal
nerve is an easily identified nerve as it comes
out from its foramen. Abduction of the ramus is
done while the medial pterygoid muscle is
medialized exposing the lateral pharyngeal
space. (This maneuver may cause traction to the
facial nerve so caution is observed). Branches of
CNV like the lingual nerve and inferior alveolar
nerve and their vascular counterparts from the
internal maxillary artery are exposed. The blood
vessels are ligated or cauterized while the nerves
are retracted aside. Poke a finger inside and
identify the lateral pterygoid plate.

Dissect carefully and identify the middle
meningeal artery medial to the spine of the
sphenoid. In some patients, chiseling of a
protruding sphenoid spine is done. The middie
meningeal artery is also ligated or cauterized.
The pterygoid plate is chiseled out using a one-
cm wide blade. At the lateral wall of the
nasopharynx, a window is made. Traversing the
buccopharyngeal fascia, the superior constrictor
muscle and the nasopharyngeal mucosa. Using
a base of skull retractor with blades measuring
2.5 x 5 cm made for this purpose, the
nasopharynx is clearly visualized for further
surgery.

During excision of the primary, which is
commonly in the fossa of Rossenmuller, the origin
of the levator and tensor veli palatini is taken out
together with the tumor. The Eustachian tube
opening is not closed but myringotomy with VT
insertion in the ipsilateral ear is necessary.
Sormetimes, encapsulated submucosal primaries
are removed without sacrifice of adjacent
structures. As long as nasopharyngeal closure
is ably done to prevent salivary leak into the
wound, skin grafting is not routinely done to cover
the mucosal defect. It was noted that the defects
re-mucosalize.

Closure involves the re-approximation of
the nasopharygeal window previously created and
the re-approximation of the medial pterygoid
muscle in its remaining tendon and rigid fixation
of the mandible with intermaxillary fixation. A foley
catheter with 30cc capacity is used as posterior
nasal pack for three days. Negative pressure drain
is used in the neck and an NGT is inserted for
feeding. _

On the non-surgical aspect, the authors
tried one dose of pre-op chemotherapy two weeks
before surgery to theoretically sterilize the edges
of the tumor and possible intravascular tumor
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cells on virgin cases. Post-operative cases are
encouraged to undergo a full course of
radiotherapy after full bone healing.

4. should undergo routine follow-up, regardiess
of whether treatment is nonoperative or
surgical. The frequency of follow-up
examinations varies according to the tumor
histology. Patients should be monitored for
tumor growth and development or progression
of symptoms.

ILLUSTRATION

FIGURE 1

Skull base approach
seen in between lines

e

Cleappiome

i

CASE SERIES

The cases presented consist of our
preliminary data. The first two cases were done
because of patient’s insistence to surgery and
fear of chemotherapy or radiotherapy and parent's
choice respectively. With an encouraging result,
we tried two post-treated patients with massive
tumors causing total trismus, nasal obstruction
and CN VIl paralysis. Surgery was very extensive
necessitating segmental mandibulectomy and the
use of adjacent flaps for reconstruction. Both
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required pre-op tracheostomy. Our first patient
died after 13 months because of bleeding peptic
ulcer but no recurrence was noted. The second
is just 2 months post op but went home able to
swaliow in a month. We have a case of malaria
post-op probably due to contaminated blood not
detected by the blood bank. Our second stage
IV patient had post-operative psychosis but was
managed immediately.

Dysphagia was a common post-operative
complaint except for a few. Since we also fracture
the mandible in our approach, we routinely insert



an NGT for postoperative feeding, disallowing
patients to masiicate. After two weeks, when
patients are able to swallow well, NGT's are
removed and patients are discharged on
blenderized feeding for 6 weeks to facilitate full
recovery of the mandible. It is also after this time
that radiotherapy or chemotherapy is started.

CNVIl palsy is also a common
complication due to traction of the facial nerve
when the mandible is retracted laterally. Recovery
of the temporo-orbital branch is noted as early
as the first post-op day. In our two T4 cases with
pre-op facial paralysis, the facial nerve was
sacrificed with the turnor.

Numbness of the ipsilateral lower lip
always follows the surgery but patients are able
to adopt well after a few months. Ipsilateral facial
swelling post-op is also common due to the
elimination of lymph channels in the neck during
RND. This subsides in a few months.

Bleeding has not been a problem
because the major blood vessels are exposed
and manageable. On the average, 1 liter of fresh
whole blood is needed for the surgery, which lasts
for an average of 9 hours.

Out of nine patients, three were fungating
primaries, including the T4 patients. The rest were

submucosal. The submucosal primaries explain
the negative NP biopsy results even if guided by
CT scan or by a fiberoptic scope. Itis the positive
neck node and the buige in the nasopharynx that
made us decide to operate. One of the T4 patients
presented with histology of moderately
differentiated SCCA. The rest were
undifferentiated carcinomas.

DISCUSSION

The mandibular swing and lateral piate
pterygoidectomy approach to access the
nasopharynx in nasopharygeal carcinomas is a
practical procedure. There is a gain of exposure
with an average of 2.5 - 3.0 cms on the vertical
and four cms on the horizontal dimension. Radical
neck dissection is done to eliminate neck node
metastasis and improve exposure at the same
time in a single operating field. Almost all the
blood vessels and cranial nerves that traverse the
neck and the nasopharynx could be safely
identified and preserved if not invaded by tumor.
Transection of the lateral pterygoid plate to provide
more exposure does not add morbidity. The
mandibular osteotomy is managed according to

TABLE 1
Patient Profile
CASE Post-op Adjuvant | present
1D S
SERIES tage morbidity tx status
Case 1 | IM, 28m T1N2a CN Vil palsy none NED 6
years
Case 2 | CM, 6m TINZb dysphagiax2 | post-op NED 6
weeks chemo years
Case 3 | PV, 59m TaNZh dysphagiax1 | post-op |deadin13
year RadTx months
Case 4 | BC, 68m TIN2a dyshagia x 2 none NED 2
weeks years
wound
Case 5 | DC, 33m T1N3a dehiscence none LTF
pre-
Case 6 | GP,43m | TiNza Malaria  |.chemo; | NED3
: post- months
opRadTx
wound
dehiscence Pre- NED 2
Case 7 | CM, 56m T4NBb |- - . - . ... chemo-
dysphagia x 1 months
RadTx
month;
psychosis _
Case 8 | RT, 31m TINZa dysphagia x 2 Pre- NED 2
weeks chemo months
Case 9 | AC,63m | TIN2b | CNvipasy | P | recent
chemo
h‘ﬁ evidence of Dlsease

LTF : Lost To Follow-up
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maxillofacial principles and malocclusion after
bone healing is not a problem. With this
approach, the surgeon can take out any visible
and/ or palpable tumor from the nasopharynx to
the neck with confidence and without fear because
of exposure of the nerves and blood vessels.

The prognoses of patients done in this
small series remain to be seen. A bigger sample
size is needed and a 5 to 10 year follow-up is
ideal. Pre-operatively, we counsel our patients
about possible morbidity due to the treatment
modalities and the importance of follow-ups.
Treatment of co-morbidities and avoidance of
identified etiologic factors is necessary like
tobacco, eating of smoked meat, excessive
alcohol intake and bettlenut chewing. The
importance of a balanced diet is also emphasized
and most of our patients are on multivitamin and
mineral supplements.

To propose this approach as a first line
treatment to NPCA is too early as non-invasive
therapy has an average of 48% disease free
three-year follow-ups. To patients who are afraid
of radiotherapy or chemotherapy because of their
side effects and to resistant cases, surgery with
a controlied adjuvant therapy is an option. Afterall,
for smaller tumors, post-operative morbidity is
gone in two weeks at the earliest.

CONCILUSION

The mandibular swing - lateral plate
pterygoidectomy in combination with radical neck
dissection for nasopharyngeal carcinoma is a
viable surgical option. It provides adequate
exposure with lesser manageable post-operative
morbidity. It can be used as a primary treatment
in conjunction with other treatment modalities on
a case to case basis. For radiotherapy and
chemotherapy resistant cases of NPCA, it is an
alternative safe surgical approach.

Related Literatures:

Treatment Modalities and other
Surgical Approaches

Fee describes a transpalatal,
transmaxillary, and transcervical approach. This
approach to the nasopharynx provides excellent
exposure to both sides of the nasopharynx with
minimal morbidity to the patient. Isolation and
protection of the internal carotid artery through
the transcervical approach allow resection of the
lateral nasopharyngeal wall with minimal risk to
the internal carotid artery and cranial nerves.
Disease that extends to the pterygomaxillary
space can be exposed via a transmanxillary
approach through the posterior wall of the
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maxillary sinus. Fee recently reported on his
experience with 33 patients who had recurrent
NPC and were monitored for 2-17 years after
nasopharyngectomy. A 5-year local control rate
of 67% with 5-year disease-free survival of 52%
and an overall survival rate of 60% were achieved.

Fisch describes the infratemporal fossa
approach, and Gros and Panje describe the lateral
temporal approach. Both approaches provide
excellent exposure of tumors extending into the
infratemporal fossa and the parapharyngeal
space. A major disadvantage of these approaches
is that entry into the nasopharynx is performed
on the side of the lesion, making complete
excision difficult if the tumor extends to the
contralateral nasopharynx. Furthermore, the
morbidity may include sensorineural hearing loss,
cerebrospinal fluid (CSF) leak, unilateral laryngeal
paralysis, and facial nerve deficit.

Wei suggested an approach for exposure
of the nasopharynx through the maxillary swing
(facial translocation) approach. This approach
involves a Weber-Fergusson incision. After
achieving the necessary bone cuts, the entire
osteocutaneous complex is swung laterally to
provide exposure of disease in the ipsilateral
pterygomaxillary and paranasopharyngeal space.
However, the control of the internal carotid artery
is less than optimum. Wei reported a local
control rate of 42% at 3.5 years.

Biller and Krespi describe the
transcervico-mandibulo-palatal approach. This
approach provides a wide-field exposure of the
nasopharynx and excellent protection of the
internal carotid artery. Morton et al reported a
87% local control rate at 2 years with this
approach. King et al recently reported on a series
of 31 patients who were treated with a variety of
surgical approaches followed by postoperative
radiation. They reported a 5-year survival rate of
47% with a 5-year disease-free survival rate of
42%. This study focuses on the mandibular swing
with resection of the Lateral pterygoid plate to
access the nasopharynx & adjacent structures.

An Infratemporal approach is a complex
procedure involving significant time, effort, and
cost; therefore, under most circumstances,
consider the procedure only as part of a “curative”
therapeutic plan. It provides access for the
resection of a tumor, or it may be adjunctive to
other approaches, such as transcranial-
subtemporal, Le Fort|, transmaxillary, or anterior
subfrontal approaches. A preauricular approach
also may be combined with other approaches to
expose tumors that extend posteriorly or
anteriorly. The preauricular approach, however,
provides inadequate exposure for the resection
of tumors that invade the tympanic bone and does



not provide adequate access to the intratemporal
facial nerve or jugular bulb. '
The postauricular approach is designed
to expose and resect lesions that involve the
temporal bone and that extend into the ITF.
The transfacial approach is best used to approach
sinonasal tumors invading the ITF, the masticator
space, or the pterygomaxillary fossa and for
tumors of the nasopharynx extending into the ITF.

Transoral approach

The transoral approach has been
described for the removal of small, benign
neoplasms that originate in the prestyloid PPS
(parapharynmgeal space) and present as an
oropharyngeal mass. The limitations of this
approach are limited exposure, inability to
visualize the great vessels, and an increased risk
of facial nerve injury and tumor rupture. This
approach is best suited for small benign salivary
tumors arising from minor salivary glands of the
lateral pharyngeal wall. The transoral approach
may be combined with an external approach to
mobilize lesions with a significant oropharyngeal
component. This is not the approach of choice
for the majority of lesions of the PPS.

Transcervical approach

Most authors favor the transcervical
approach as the preferred method for removal of
most poststyloid PPS tumors. A transverse
incision at the level of the hyoid bone, 2
fingerbreadths below the mandible is performed
and the carotid artery and internal jugular vein
identified. The digastric and stylohyoid muscles
are retracted to allow access to the PPS. The
submandibular gland can be retracted anteriorly
for exposure or it can be removed if necessary.

Transcervical-transparotid approach

For tumors arising from the deep lobe of
the parotid, the transcervical approach can be
combined with a transparotid approach by
extending the incision superiorly as for
parotidectomy. The facial nerve is identified and
dissected and superficial parotidectomy
performed and the deep lobe portion of the tumor
identified. The cervical incision allows access to
the PPS component of the tumor.

Transcervical-transmandibular approach
The transcervical approach may be
combined with mandibulotomy when improved
exposure is required. Such situations include very
large tumors, vascular tumors with superior PPS
extension, malignancies in which improved
exposure facilitates oncologic resection, and
cases in which distal control of the carotid at the

skull base is required. Mandibulotomy may be
lateral or anterior (midiine); an osteotomy anterior
to the mental foramen is preferred for preservation
of inferior alveolar nerve function. A lip-splitting
incision is utilized to expose the mandible for
midline osteotomy. After mandibulotomy, the
incision is continued intraorally along the floor of
mouth back to the level of the tonsil pillar and the
mandible retracted laterally. Tracheostomy is
required for airway management in the immediate
postoperative period.

Infratemporal fossa approach

A preauricular infratemporal fossa
approach, as described by Fisch, can be utilized
for malignant tumnors involving the skull base or
jugular foramen. This approach ¢an be combined
with frontotemporal craniotomy for removal of
tumors with significant intracranial extension. A
parotidectomy incision with cervical extension as
described above is extended superiorly into a
hemicoronal scalp incision. The temporalis
muscle is elevated to expose the glenoid fossa,
which is removed laterally. The
temporomandibular joint can be displaced
inferiorly, or the mandible condyle can be
transected for improved exposure.
Orbitozygomatic osteotomies are performed and
the infratemporal skull base and distal carotid
exposed. The facial nerve and vascular structures
in the neck are identified through the cervical and
preauricular approaches.

Surgery is the mainstay of treatment for
tumors of the PPS. The choice of surgical
approach is dictated by the size of the tumor, its
location, its relationship to the great vessels, and
suspicion of malignancy. Unlike other head and
neck cancers, NPC is known for continued risk
of late recurrences, and long-term follow-up care
is required. While the majority of recurrences
occur within § years, 5-15% of recurrences may
manifest between the 5th and 10th year. Therefore,
monitor NPC patients for at least 10 years after
treatment. Some authors have suggested that a
10-year, rather than the 5-year, survival rate is
needed to assess the effectiveness of a particular
treatment for NPC.

Other literatures says that radiation
treatment is indicated for previously untreated
nasopharyngeal carcinoma and
nasopharyngectomy is reserved only for recurrent
cases of typical NPC and unusual histologies
such as adenocarcinoma or sarcoma.

Surgical complications can be divided
into those associated with nasopharyngectomy
and those associated with neck dissection. Since
surgery usuelly is performed after a course of
radical radiotherapy, complications from poor
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wound healing commonly are observed. These
complications include palatal fistula,
nasopharyngeal wound infection, osteonecrosis,
osteomyelitis of cervical vertebrae or skull base,
nonunion or malunion of osteotomy sites, and
wound edge or flap necrosis. Other complications
include damage to the internal carotid artery or
cranial nerves, dural violation at the skull base,
and death.

The choice of treatment for local
recurrence is another area of ongoing controversy.
Fee concluded that the results of surgical
resection probably are only slightly better than
retreatment with radiotherapy. However, he
believes that surgery is associated with fewer long-
term complications when compared to re-
irradiation.

None of the surgical approaches for
resection of recurrent NPC is ideal. Due to the
nature of the disease process, which involves an
extremely complex anatomic region, the surgeon
needs to be familiar with all of the surgical
approaches. The operation performed must be
tailored to the areas involved by the tumor and
may involve a combination of approaches to allow
maximal exposure while minimizing associated
morbidity.

Unfortunately, the literature is conflicting
regarding the role of chemotherapy in the
treatment of advanced NPC. This discrepancy in
the literature may result from differences in the
proportion of NPC types, the use of
chemotherapeutic agents, treatment schedules,
and the number of various clinical trials. The
significant improvement in survival with the addition
of chemotherapy reported from the Intergroup
Study may be due to the large proportion of
patients with type 1 NPC in this study and the
concurrent use of chemotherapy. Other large
clinical trials, most notably from Asia, include a
large proportion of patients with type 2 and type 3
NPC who received chemotherapy in the
neoadjuvant or adjuvant fashion. Currently, several
clinical trials that are testing concurrent
chemoradiatotherapy for locoregionally advanced
NPC are ongoing in Asia.

External beam radiation therapy is the
primary mode of treatment for NPC, both at the
primary site and in the neck. This fact mainly is
due to the tumor's high degree of sensitivity to
radiation and the anatomic constraints for surgical
access to the highly complex nasopharyngeal
region. Recent advances in imaging capabilities
to more accurately define tumor volumes and
improved radiotherapy techniques, such as
brachytherapy and stereotactic radiotherapy
boost, have helped to improve the locoregional
control rate. At the same time, complications
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associated with radiation therapy have been
reduced. Various sophisticated fractionation
schema and boosting techniques have been
advocated, with a minimum of 65-75 Gy of
radiation delivered to the primary site.

While radiation therapy alone is a well
accepted treatment for stage | and Il NPC, the
administration of chemotherapy adjunctive to
radiotherapy in advanced NPC (ie, stage I, V)
has remained a controversial issue due to
conflicting reports in the literature.

BIBLIOGRAFPHY

1. Ho-8heng Lin, Fee W, Jr, et al. Malignant
Nasopharyngeal Tumors Department of
Otolaryngology-Head and Neck Surgery, Wayne
State University/Detroit Medical
Center,Department of Surgery, Division of
Otolaryngology, Stanford University Medical
Center Oct 18, 2001

2. Parapharyngeal space tumors Christine G
Gourin, MD, Jonas T Johnson, MD,
FACSDepartment of Surgery, Division of
Otolaryngology-Head and Neck Surgery, Medical
College of Georgia Head/Neck Oncology and
Immunology, Department of Otolaryngology, Ear
& Eye Institute, University of Pittsburgh School
of Medicine Sept 13, 2001

3. Skull base, infratemporal approach Ricardo L
Carrau, MD, Amin B Kassam, MD, ,
Departments of Otolaryngology and Neurological
Surgery, University of Pittsburgh Medical Center,
Cranial Base Surgery Center, , Department of
Neurological Surgery, University of Pittsburgh
Medical Center June 6, 2002

4. Ayahao, F.D..MD.; Mandibular Swing -Lateral
Pterygoid Platectomy with Radical Neck
Digsection Approach to NPCA: unpublished.
Department of Otolaryngology-Head and Neck
Surgery, Baguio General Hospital and Medical
Center, Baguio City, Philippines



FIGURE 2
Stepwise ostéotorny ddre betwewnthe: body and: the: angle ot the mandible.
Posterior sggment réflacted: latevally ‘and: superiorly 1o expose. the
tateral nasophdryngeal wall.

I FIGURES.~ . o oo FIGURE 4
Actual: picture showing: aceess to the Ancther pisture of the dissection showing the
nasopharynx after mandibular swing. nasopharynix after mandibular swing.
Large vessels also seen. ‘

o e
N



THE PHILIPPINE JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY
Vol 18 No.3-4 171-177@ 2003 PHILIPPINE SOCIETY OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

USE OF A GREEN TEA-CAPSICUM SUPPLEMENT
(CAPSIBIOL-T) AS ADJUVANT CANCER TREATMENT:
CASE STUDY REPORTS*
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ABSTRACT

Objectives: To assess the effect of a decaffeinated green tea-capsicum supplement (CAPSIBIOL-T™)

as adjuvant to standard chemotherapy, radiotherapy or both on overall survival time of stage Il and IV

unresectable metastatic head and neck and breast cancer patients.

Intervention: Administration of an herbal supplement together with conventional cancer treatment

regimens of selected cancer patients,

Results: Over the course of treatment, patients exhibited tumor regression and/or survival way beyond

the typical life expectancy of their disease state.

Conclusion: Significant improvements in therapeutic success and/or survival rate of cancer test subjects

were observed with the concomitant administration of CAPSIBIOL-T™ and conventional cancer treatment.

The cases presented are sufficiently encouraging to warrant further investigation.

Key Words: Green Tea catechins, Capsicum, CAPSIBIOL-T™ Cancer, Head & Neck Cancer,
" Compassionate Therapy, Survival

INTRODUCTION

There is reason from epidemiological and
animal studies to associate health benefits of
green tea in cancer protection with the principle
green tea catechin (-)-epigallocatechin-3-gallate
(EGCg). In addition to a high potential degree of
efficacy from oral administration, EGCg is
generally recognized as safe over a wide
therapeutic range (equivalent to 10 to 20 cups of
green tea). Much attention to tea catechins and
health has focused on cancer (Dreosti, 1996), and
drinking tea has been regarded traditionally in
Asia as a generally heaithful practice.
Epidemiological studies show that cancer onset
of patients in Japan who have consumed 10 cups
of green tea per day was 8.7 years later among
females and 3 years later among males,
compared with patients who had consumed under
three cups per day (Fujiki et al., 1999). Thus, a
possible relationship between high consumgption
of green tea and the low incidence of prostate
and breast cancer in some Asian countries has
been postulated (Ahmad et al., 1997).

Health benefits of tea catechins in cancer
have been broadly attributed to one of three areas:
antioxidant properties, effects on intestinal micro
flora and nutrient absorption, and effects on
metabolism and metabolic enzymes and on
growth, especially of cancer cells (Dreosti, 1996).
Anticancer effects for tea are indicated both from
animal in vivo studies (Ahmad et al., 1997; Chen
etal., 1998; Fujiki et al., 1999; Liao et al., 1995:
Gupta et al., 2001; Conney et al., 1999) and from
human epidemiological observations (Fujiki et al.,
1999; Katdare et al., 1998). A total of 31 studies
and four reviews were examined by Bushman
(1998), the majority of which showed an inverse
association between tea consumption and cancer
of the colon, urinary bladder, stomach,
esophagus, lung and pancreas. A negative
association between green tea consumption and
cancer incidence, especially among females

*Submitted for the Philippine Journal of Otolaoryngology-Head and Neck Surgery
"*Consultant, Department of ENT-Head and Neck Surgery, Makati Medical Center
***Consultant, Radio-Oncologist, Department of Radiology, Makati Medical Center
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drinking more than 10 cups per day was reported
{maietal, 1897) Alarge case-controlied study
conducted in Shanghai, China, invoiving 2266
cancer patients:and 1552 controls suggested that
green tea consumption lowered the tisk of cancer
of the Colony rectur and pancreas by 18, 28 and
37%; respectively inmern and by 33, 43 ard-47%
"e&‘;p@ctively m Wernenh {lii'hu et al 20 01) Previous

DVO{&‘LUVE‘ effm tﬂ ut gx genteaof snmnar magmtude
against esobhagealand stomach cancers (Guo
gtal; 19894). Other smaller-studies Have revealed
a signifidantly raduced risk of colon dancerand
of precancerous adenomas:of the colon. and

recturtior tea drinkars (Jietal, 1996, Kario et
al.,. 1o88) mn:t* six cohort studies r reported
lower Tigks ofug wreatm cahcer: among tea

drinkers \JI ef m 1987): There are few if-any
records of acute Toxic ty asgociated with the
consumption:of greenteaas reported by the
Office -of Dietary Supplements (Botanical Fact
Sheet Green Tea 2001). . The preliminary efficacy
resuits of & Phase |-l clinical study from a cobort
afnon-sancerpatients demonstrated ma untoward
side effects (Stoner and Mukthar, 1995): Also
D reliminary efficacy results of a Phase [alinical

irial have demonstrated that after 1 weeks of
L retment; patients treated at the wsgheat dose
oftreatment, showad no discomfort (Fujikiet al.;
1908);

terms of a proposed mechanism of
action, work at Burdue University has identified
a cancerspacificicell surface protéin (INQX) with
NADH-oxid and protefn- disulfidasthiol
intercha tivity a5 the potential target for the
anticancer action of cancer-fighting polyphenols
and polyphenolmixtures such-as the cateching
found in green ted (Morré étal., 2000). This target
was shown previousiy to be inhibited by Capsicum
vahiloids such as capsaicin (r\/lorr@ etal, 1995);

fn-synergistic studies | nmmaifb oral
administration of grecrn: tea h mice bearing
Implanted Ehvlich-ascites carcinomas increased
the efficacy of doxorubicin chemotherapy
{Nakagawa and- Mivazawa, 1897), ~ Tea
components alst enhanced the antitumor activity
otdoxorubicin against MS076 ovarian carcinoma
inmice (Suganuma et ai, 1998). Development
of marimary lmoers im-mice g inhibited
smbination of tamoxifen and

late {EGCg)
Unice bearing
arnel la *\ SOrmbination: of
e Wﬁb mw ective than
seel the nymber of
2 number of

e

primary tumor growths and increased the survival
of the melanoma-bearing mice (Liu et al., 2001).
Green tea was superior to (-)-epigallocatechin
alone for cancier prevention in humans and was
synergistic. with' Sulindac. or Tamoxifen in the
human cancer cell ling PC-9 (Sugiyama: and
Sadzuka, TYIRY

In-general, these effects have been
attributed to (EGCg) (Chenet al,, 1998) but other
catechins and polyp enoly prewrxt in tea have
been shown to act synergistically with EGCg in
their anticancer properties {(Maorré et al., 2002).
Subseaguently, mixtures of catechins were found
to be superior to EGCy alorie and an addition of a
capsaicin source to the catechin mixture was even
maore effective. {(Morre and Morré, 2003), As a
result of this knowledge, a green tea-Capsicum
(chill pepper) vanilioid mixture has been deveioped
by Actibiol S.A (Geneva, Switzerland) with the
additional-advantage of reducing the neurclogic
discorrfart caused by the pungentprinciples, i.e.
capsaicinoids.  This mixture s 10 times miore
effectiverin inhibiting tNOX and the growth of cancer
cells in culture than either green tea or Capsicum
vanilioids afone (Morré and Morré; 2003). in this
paper, we describe the course of treatment of
selected cancer patients being given CAPSIBIOL-
T™ together with their conventional cancer
treatment regirmen.

CAPSIBIOL-T™ isthe registered Trade
Mark of-Actibiol §.A. Geneva. 1t is a mixture of
decaffeinated ‘green tea and red pepper
(Capsicun), prepared-according to a proprietary
bintethhicological process at Actibiol S.A.
{Geneva, Switzerland), from natural approved food
sources using GMP providers (Morré and Morre,
2003). The study supplement was taken orally
as 5 to B capsules a day in divided doses, for 6
months. Available capsule dose at the time was
B850 myg/eap.

CASE REPORTS

Case Study 1
AN Ager50-yio male

FHEURE 4



Thi
bicpsy. to
careInoMm;
Shows Invas

was- diaghosed. via punch
- grade ‘mucoepidermaid
arotid gland. His CT-scan
htjugular veirrand carotid
artery: wall: The or-also: broke through the
barrier of the skin of his neck (Fig. 1) CAPSIBIOL -
TV freatment was started a day before surgery:

Surgically accessible tumor mass was
removed: to allow for better: penatration: of the
planned radiation tréatment (Fig: 2y On paipatlon
there were some smaller masses surroundirig t
periphery of the surgical defect. These were
removed because of ii-defined borders and fh@
purpose of the surgery being palliative/debulking
and not-curative.

Three weeks later, the tumor which
préviousivb )ke thmuqh hgalthy skin was rots
factorinp 2aling of the advancermnent
flap created he-defect (Fig. 2):

RE 2

it seemed that the
S previously palpated

sertion of a drain which can be: seen:in this
picture (Fig. 2). Instead of bivod, ‘only greenish
serous ﬂuici was:obtained ‘r‘rom th@ ciramage site.

i ap wasg staztod Six \N&“G‘\b afrm burg‘
Two months after surgery, there seemed to'be A
trace of tumor left onhis neck (Fig, 3)
Ofinterest isthe  fact that - his
sternocletdomastoid muscle on the right side
seemed 1o be absent This: may- have: bean
atrophied by the radiation treatment or eaten away
by thie tume hisutvived his botitwith
cancer w taking: Gapsibiol-T
CARSIBIOL- wever was stopped after
sikmonths as dtumor résurrence was
noted: two: - Ratient-axpired: four
menths after FCAPSIBIOL-T ™ despite
initiating a- se und of CAPSIBIOL-T™

FIGURE 3
treatment once recurrence was noted. At this
stage, patient compliance was questionable at
best:

CASESTUDY 2.
B:C. Age: 57 y/o" :

This: patien presented with & right sided
neck mass with- a history of conventional
treatment failure. The mass was noted to be firm
to-hard in-consistency (Fig. 4).  Patient was
diagnosed to have nasopharyngeal carcinoma

“based on-a nawpharynqeal biopsy.. The mass

was also noted to be actively bleeding and needed
constant pressure to control the hemarrhage. A
trial of CAPSIBIOL-T™® was initiated with
instructions for him to come back after a week,
After 12 days, this patient returned for
follow. up.. The mlttat obs\ tion- wag that the
mass: had en[arqe - (Fi LHowever, after

FIGURE4




the following informationivas
$5 nalonger bled Actively 21
that could; be: palpated were
eras if negrotic, or liquefied
of the:main mass was how
_ ratest diameter which seemed
e that the tumor was becoming: more
exophytic-and less infiltrative. 4.) graenish; non-
Taut siielling liquid was vozing out from the main
neck mass: :

Twaimonths tater the patient
his-tumor: size much: reduced (Fig

just started chemotherapy (uapiatmum and -

Fluorouracil) and was complaining of nausea and
vomiting: This meant that the reduction in tumaor
size should: be largely due to CAPSIBIOL.T™
sincete i emotherapy had just started.
T\niiance th@n became a

probler
SUPpiy©

il

FIGURE§

fter 3, b imonths without

LB
“This is @ case of recurTing sguaindis
cell carcinoma ofthe right cheek; Befdre referral;
she: had:undergone surgical - and/oe radiation
treatment atleast 6 times in the last 2 ye ‘

FIGURE?

approach wit 1ower'!sp splitting (Fig.7
qutopathology veaied dlfferentlatend Squamous
cell-cancer.

The patientwac; started ona CAPSIBIOL-
T ™ regimenof 5 capsules aday in divided doses.
Treatment continued uneventfully for 8 months
with - no mqn df recurrence. Unfortunatei\/
reatment:-was terminated after & months as
planned.

Two-and a half months after treatment
o had stopped:-a recurrence of tumor mass was -
noted-atthe righttemporal-zygomatic area (Fig... .+

8). She was then started on CAPSIBIOL-T™®
once:more but-she subsequently moved to
another country with little orno chiance offollow-
up. =

CASE bTUDY, : »
DS, -Ager & %yfo‘maie ».

neck masses which obliterated the. shoulder to
neck angle. Open biopsy of neck-masses and
subsequent hlsmpath diagnosis was delayed for
10 days due to various: problems. This. led to
withhalding of definitive treatment until definitive
histopathologic- diagnosis of lyimphoma was
made. In the meantime, the patient was slipping
into stuporand became comatose, CAPSIBIOL-

T™treatment via nasogastric tube was initiated

when he was comatose. Thenextday, the patient -

regained consciousness, histopath results (non-

FIGURE 9




SRR

Hodgkin's lymphoma) became available and
chematherapy (Gyclophosphamide, Vincristing,
Doxorubicin) was initiated. Fatient was
gischarged with-a normal sized neck after 9 days.
Figure 9 shows the patient with a normal sized
neck 3 months after CAPSIBIOL-T ™ was started.

The dose of CAFSIBIOL-TTMR was
lowered toa maintenance dose of 3 capsules a
day afterthe 6thmonth and the patient continues
tobe twrmor frew alimost 13 months after treatmaiit
wag started:

GCASE STUDY 5
GG Age: 37 viomale

This s a vase of squamous ceil
carcinoma of the hard palate and uppergingival
area (Fig. 10). The patient had a history of -
fitting dentures which may have contributed to
the condition:
Thebatie
T g eatme

Lwis placed on BAPSIBIOL-
sules/day). Surgical

FHGLRE D

resection was also done with the: goal of total
regection in mind: The bony floor: of the nasal
cavity together with the tower portions of both
maxillary sindses wag includéd in the resedtion:
Daspite: this, the final histopathology: report of
the resected specimen showed the superior line
ofresection st positive for-tamor- A wait ang
watch approach wes adoptedsince the lines ot
surgical resection were now: fully visibie and
dcgassibie)

CAESIBIOLT™ was continued for 8
months with o further additional measures. The
dose was lowered to-3 times a.day on the 7"
month-and hosign-of recurrence is noted more
thar & months after the resection (Fig. 11)

DISCUSSION

These case-reports represent the first
attempts. at-compassionate intervention with
potentiaily therapeutic doses of CAPSIBIOLET™

=

')

Preliminary results demonstrate the potential
benefit of this catechin-Capsicurn (green tea-chili
pepper) supplementin cancer management its
mechanism ofaction has been shown to be the
inhibition: of the ‘cancer specific marker protein,
INOX (Chueh etal., 2002a, b); followed by growth
stasis of the cancer cells and the resultant
induction of apoptasis as demonstrated in vitro
(Morre et al,; 2000). Other mechanisms may be
at:work however, making for an-even. more
important issug for further research:

Of additional interest is the incidence of
tumor recurrence only  after cessation of
CAPSIBIOL-T™ A follow up study will certainiy
have to' consider what the optimum treatment
duration should be and/or whether intake should
be: lifelong at maintenance dose after an initial
intensive phase: Monitoring the blood for tNOX
activity, the targeted molecule of the catechin-
Capsicum mixture, is expected to help clarify this
area'of concerm.

The results so far seem to-indicate’ a
pasitive role of this herbal mixture in'elinical use
asan aid for the prevention and controlof cancer
growth, metastasis arid/or recurfence.

GONCLUSION

The use of CAPSIBIOL-T™ as-ar adjunc:

Cowithreonventional cancer tréatment was indicative

of survival benefits both for cancer protection and
for siowing the: growth and metastatic spread of
established cancers for as long as it was being
taken. This: preliminary result- demonstrates &
potential benefit-of & decaffeinated: catechin-
Capsicum (green tea-chill pepper) supplament in
the treatment of cancer patients, The presented
cases although.few-in number are sufficiently
encouraging to-warrant further clinical trials: to
determine adefinitive role in cancertharapy.
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