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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 otitis 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, (too5<
2. 11). The mean time-to-end of otalgia from the onset of symptom in group A was 6.47 + 1.93. In group
B, it was 5.13 + 2.27, which proved to be significantly shorter,(to.o5 < 2.07). There was no statistically
significant difference on the 3-day cure rate between groups A and B (zo.o5= 0.9). The 6-day cure rate for
both treatment arms likewise did not show any statistical difference (zo.o5= 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 otic 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 a majority of the adult and pediatric population
the study as the primary reason for consultation. 3

Otitis externa encompasses all The usual treatment consists of
infectious and inflammatory disorders involving debridement of the external auditory canai and
the skin of the external ear. It is one of the most administration of topical medications. A recent
common condition seen in an otolaryngologic review article on the treatment patterns for otitis
practice affecting 3-10% of the patient population 1, exerna in the United States revealed that the

Acute diffuse otitis externa, often referred antibiotic-steroid combination is the most popular
to as swimmer's ear, is the most frequently treatment medication prescribed, followed by an
encountered disease process. 2 It is acetic acid solution and ophthalmic
characterized by otalgia, edema, erythema and prednisolone. 3The risk of ototoxicity, sensitization
discomfort in moving the ear. Otalgia is cited by and development of resistance have become

*Presented, PSO-HNS Anaytical Research Contest, December 2, 2002, Westin Philippine Plaza Hotel, Manila
**Resident, Department of Otorhinolaryngology-Head and Neck Surgery, Jose R. Reyes Memorial Medical Center
***Consultant, 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 • To determine the mean number of

topical antibiotics. Furthermore, compliance with patients who developed adverse reaction
the otic drops becomes less with increased to the test drug on both groups
number of required daily administration. 3,4Thus,
the need to search for an alternative drug which
requires less patient participation and carries less METHODS
risks yet is as effective as the currently available
topical antibiotics surfaced. A, Design: Randomized, single-blind.

Boric acid has been used as an adjunct controlled trial
to the treatment of otitis externa in the past. B. Setting: out-patient clinic of an
Slack (1987) compared this acidifying agent to otorhinolaryngologic department in a tertiary
the traditional antibiotic-steroid drops and an hospital
antifungaFantibiotic-steroid combination_ His C. Subjects: All patients aged 18 and
study showed that the antibiotic-based drops had above diagnosed clinically to have diffuse otitis
no real advantage over boric acid in spirit, based externa, characterized by the presence of otalgia,
on the bacteriologic cultures done. No inferences canal edema, redness/erythema and discomfort
were made as to the length of time it took for the on moving the ear.
different otic preparations to produce cure?

This study is designed to compare the Exclusion criteria.
effectiveness of a one time application of boric 1. patients who had previous systemic/topical
acid powder versus a thrice daily antibiotic-steroid antibiotic treatment
otic drop regimen in the treatment of otitis externa 2. patients with circumscribed otitis externa
with regard to 3-day cure rates and mean time to 3. patients with malignant otitis externa
symptom resolution, among others. 4, patients with frank/gross otomycosis

The combination of polymyxinmeomycin- 5. patients with laceration/abrasion/avulsion
fluocinolone (Aplosyn TM, Pharex) is chosen as on the skin of the external auditory canal
the drug for comparison due to the following 6. patients with history ofchronicsuppurative
reasons: otitis media or ear perfoartion

1. it covers a broad range of gram- 7. history of hypersensitivity to any of the
positive and gram-negative organism trial drug

2. it is locally available and relatively 8. pregnant or lactating patients.
low priced.

D. Sample size
Using an a= 05 and &-- .80 and _= .80 two-

OBJECTIVES tailed, the sample size estimate to detect a
difference between two means can be computed

1. General using the following equation:
• To compare the effectiveness of boric
acid powderversusan antibiotic N = 2 x (a/_)2
steroid drop in the treatment of acute
diffuse otitis externa N = 2 (2,8 / 0.8) 2

2, Specific Primary effectiveness N = 25 subjects per group
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 6-day cure rate for
both treatment arm with regards to otalgia

10,7



E. Experimental maneuver

Patients diagnosed to have diffuse otitis externa

I Day OSymptom assessment

_ i Otoendoscopy
done by examiner 1

Group A i Group B
Aplosyn TM otic Application of boric

3 gtts TID x 3 days acid powder

Day 3 (1_tfollow_up)
Symptom assessment

Otoendoscopy
done by examiner 2

(+) resolution of otalgia/ (-) resolution of otalgia/ (+) pustules/hyphae
canal edema canal edema

cure continue treatment excluded

g
Day 6 (2n_follow-up)

Symptom assessment
Otoendoscopy

done by examiner 2

(+) resolution of otalgia/ (-) resolution of otalgia/
canal edema canal edema

systemic antibiotic

All eligible patients signed a consent - severe discomfort that disrupts
(Appendix A) to participate after explanation of activities of daily living, such as chewing, prompts
the objectives and methods of the study. The urgent consult,
first examiner interviewed the patients and filled Pain / tragal tenderness as assessed
up a questionnaire (Appendix B), The presence by the examiner was classified as
or absence of symptoms (otalgia, pruritus, - mild patient verbalizes pain with deep
discharge, hearing loss) were noted by the pressure;
examiner. Pain was graded by both the patient moderate patient verbalizes pain/
and examinerto serve as a gauge for improvement grimaces, but does not withdraw, with slight
or cure. Grading was based on the following pressure;
guidelines: severe patient withdraws to slight

Pain / otalgia as perceived by the patient pressure on the tragus.
was classified as Otoendoscopy of the affected ear was

-mild minimal discomfort to the patient, done using a 2,7 mm 0° endoscope to note for
does not affect activities of daily living; the presence of canal edema, canal erythema,

- moderate discomfort that causes and discharge. Assessment of the external

temporary interruption of activities of daily living auditory canal was based on the description of
Senturia, 6(Figure 1,2)
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mild evidenced by edematous and physician and patient, was used to assess
erythematous canal skin, odorless secretions clinical success. The number of days it took for
with or without desquamated debris in the lumen; the otalgia to resolve from the time of initiation of

- moderate lumen diameter decreases therapy was determined and tabulated for each
and becomes partially occluded with seropurulent treatment arm. The mean time-to-end of otalgia
material; was calculated and compared.

- severe lumen completely obstructed,
drains grey-green secretion with desquamated Secondary outcome measures
debris, sagging of the superior canal. 1. in addition to otalgia, disappearance

of canal edema was used to denote cure. The

Patients were randomly assigned to one mean number of patients who were cured on the
of the two treatment. (Figure 3) Suctioning of first follow-up (day 3) was determined for each
the ear discharge, if.present, was done prior to treatment arm.
application of the assigned treatment. Those who 2. The mean time-to-end of otalgia from
were classified under treatment A (Aplosyn TM the time of onset of symptom for each treatment
otic), were instructed to instill 3 drops into the arm was also determined and compared using
affected ear 3 times a day for the next 3 days. the same statistical test.
Using a cerumen spoon, boric acid powder was 3. The mean number of patients who
placed in the affected ear of the patients who achieved cure on day 6 was also ascertained
were classified under treatment B. An ear and compared.
speculum was used as a guide to ensure 4. Development of adverse drug reaction
adequate and equal distribution of the powder such as stinging, itchiness or progression of the
within the external ear.(Figure 4,5) Both groups condition was noted for both groups and the mean
were instructed to come back after 3 clays, number of patients who manifested such was

On follow-up (day 3), a different examiner compared.
did the assessment using the same questionnaire All results were compared using the
and the otoendoscopy. Those who had resolution student's t-distribution test.
of otalgia and canal edema were considered
cured of the disease. Those who were noted to

have pustules or hyphal elements with the RESULTS
decrease in canal edema were given the
appropriate systemic or topical medication and Patient characteristics. A total of 47
were excluded from the study. The patients who patients were qualified for the study. Twenty
still manifested the same signs/symptoms were patients were enrolled in group A (Aplosyn TM otic),
given the same medication corresponding totheir with a male to female ration of 1:1. Group B
grouping. These patients were advised to come (Boric acid powder) had 27 patients with a 1:1.7
back after another three days (day 6) for re- male to female ratio. The mean age of the
assessment by the same examiner, patients in group Awas 31.7 (+ 13.0), while those

Persistence of the disease beyond 6 in group B had a mean. ageof33.4 (+ 13.1). The
days (failure) was managed with systemic duration of illness for both groups was 1-7 days,
antibiotics. Factors that could contribute to the with a mean of 3.6 (+ 1.8) for group A and 3.37
worsening of the disease were determined. (_+1.8) for group B. The primary reason for consult

Those who were eventually discovered among the two groups is otalgia (n=40, 85%),
to have pustules or hyphal elements on follow-up followed by pruritus (n--6, 13%) and hearing loss.
were given the appropriate systemic or topical On physical examination, all patients had tragal
medication and were excluded from the study, tenderness and canal edema. Sixty-four percent

All patients were followed up until the day had discharge and 34% had swelling of the pinna.
of improvement. The failure was included in the (Table 1)
computation for mean time-to-end of otalgia for Time-to-end. The mean time4o-end
the corresponding group. from the start of therapy was 2.42 + 1.35 for group

The patients were asked for the A and 1.58 + 1.25 in group B. Group B had a
development of any adverseeffects such as stinging, sig nificantly shorter mean time-to-end from
itchiness and increase in erythema/edema, intiation of therapy as compared to group A, (to.o_)

< 2.11. The mean time-to-end of otalgia from
F. Data treatment and analysis the onset of symptom in group A was 6.47 +

Primary outcome measure - Otalgia, 1.93. In group B, it was 5.13 + 2.27, which proved
being the most common complaint of patients to be significantly shorter with (to.os) < 207.
with otitis externa and is meaningful to both (Table 2)

]0.4



careless otologic instrumentation, and allergy to
Mean cure rate. Out of the 20 patients chemicals such as hair dyes. 5 In our study,

enrolled for treatment in group A, only 19 were majority (53%) of the patients acquired the
qualified to continue the study. Seventeen of the disease after ear manipulation secondary to
19 (89%) patients manifested resolution of the pruritus. Others had the disease after meticulous
otalgia and canal edema by day 3. One patient cleaning of the ear canal (28%), while a minority
was excluded from the study due to the presence was secondary to manipulation after bathing/
of pustules which became apparent after the canal swimming (19%). Contact with water is
edema subsided In group B, a totalof24patients recognized almost universally as a major
finished the study. Two were excluded due to the pathogenic component. 7
presence of pustules, while another was excluded Treatment of acute otitis externa involves
due to the presence of hyphal elements in the a strategy intended to resolve the infection while
ear canal. Resolution of otalgia and canal edema promoting the restoration of the external auditory
was evident in 23 (96%) of the 24 patients by day canal to its original state.
3. There was no statistically significant difference The most common therapy for otitis
on the 3-day cure rate between groups A and B externa is a topical agent containing antibiotics
(zo_o5=0.9) (an aminoglycoside and polymyxin B) and a

By day 6, the clinical success rate of corticosteroid. These medications are thought
group A approached 100%, with the 2 patients to reduce the inflammation and treat the
who still had evidence of disease at day 3 and underlying pathogen. This medication, however,
were given extended therapy finally achieving cure require three administrations per day, and as with
(19/19). That of group B remained at 96% (23/ other forms of medications, compliance becomes
24), The patientwho required additionaltreatment a problem. Furthermore, otic aminoglycoside
still had evidence of the disease (failure). Cure therapy can lead to ototoxicity or cutaneous
was achieved at day 12 after he was shifted to sensitization. With prolonged use, itcan lead to
systemic antibiotics, thus, he was not included resistance and, eventually, fungal overgrowth.
in the computation for the 6-day cure rate. The Steroids, on the other hand, can allow overgrowth
6-day cure rate for both treatment arms likewise of bacteria.

did notshowanystatisticaldifference(Zo.os=O.54, Acidity seems to be the primary
p-value = 0.34). (Table 3) protective mechanism that the ear canal has

Adverse reactions. Mild stinging was against otitis externa. An important dictum in
the only adverse effect noted by one patient in the treatment of the disease is the restoration of
each treatment arm (Group A = 5%, Group B = the normal acidic (pH 6.5-6.8) environment ofthe
4%), but the intensity was not strong enough to external auditory canal. Thus, acidifying agents
cause discontinuation of the treatment, 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

DISCUSSION antiseptic and a topical antibiotic in the initial
treatment of otorrhea, whether it is caused by

Acute otitis externa is a common otitis externa, acute otitis media or chronic otitis
infection of the outer ear canal. The most common media. These authors favored the use of topicar
clinical manifestation is pain or earache, followed antiseptics rather than antibiotics on the grounds
by erythema, edema, itching, discharge, and of cost, avoidance of resistance and toxicity. 8
hearing loss. Earache was cited as the most In the study done by Slack (1987)
frequent reason for consult among the adult and wherein the bacteriologic efficacy of three topical
pediatric population. 30urfindingscorrelatewell preparations (namely, boric acid in spirit,
with this study, with otalgia (85%) as the primary polymyxin-neomycin-hydrocortisone solution and
complaint, followed by pruritus (13%), discharge polymyximfluocinolone-econazole solution) were
(1%) and hearing loss (1%), for both treatment compared, three patients responded well to a
groups, treatment with no specific agent against the

There are several factors mentioned by growth. It was then concluded that the nature of
Senturia as the possible causative factors in the the topical agent is probably unimportant, s In
pathogenesis of acute otitis externa. The most this study, clinical success of both therapeutic
frequently mentioned are high humidity and agents (boric acid and AplosynTMotic) was
temperature levels, tissue maceration from statistically equivalent based on the 3- and 6-

exposure to moisture or water while swimming, day cure rates (zo.o5= 0,81, p-value = 0.58 and
contamination or trauma from scratching or zo.os=0.54, p-value = 0.34, respectively). The
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patient who had failure of treatment in group B 2. Cantor RM. Oitis externa: not always
may be attributed to the severity of his condition simple. Emergency Medicine. 1999:31 :
on initial consult which was aggravated by 40-54.
continuous trauma (scratching). 3. Halpern MT, Palmer CS, Seidlin M
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a.dramatic improvement within 3 days after the Journal of the American Board of Family
ear canal is cleansed and the antibiotic therapy Practice. 1999: 12: 1-7.
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days.? This duration of treatment is not an et.al. Diagnosis and Treatment ofAcute
established fact according to the literature Otitis Externa. RoundtableDiscussion.
reviewed, and it is a derivative of the duration of 1998: 1-23.
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onset of therapy and of symptoms, group B 1987; 101: 533-535.
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APPENDIX A

INFORMED CONSENT

I.... y/o, residing at
1

Hereby consent to participate in the study: "BORIC ACID AURAL APPLICATION
VERSUS ANTIBIOTIC-STEROID OTIC DROP IN THE MEDICAL MANAGEMENT
OF DIFFUSE O TITIS EXTERNA".

I 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.

2. 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.

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

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

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

6. 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.

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

Signature Witness

Signature Witness

]O7



APPENDIX B

DATE GROUP
NAME AGE SEX

HISTORY (indicate chief complaint (CC) and duration)

L R duration
PRURITUS
MANIPULATION

COTTON BUDS FINGER OTHERS
OTALGIA
DISCHARGE

CLEAR WHITE YELLOW

HEARING LOSS

PE (otoendoscopy)

DAY 0 DAY 3 DAY 6 j.--

MILD MOD SEV MILD MOD SEV MILD MOD SEV
.... at ''

SWELLING, PINNA

SWELLING/ERYTHEMA,
EAC

TRAGAL TENDERNESS

DISCHARGE . ..

Adverse reaction

Stinging
Itchiness
Increased swelling/erythema
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SCHOOL PERFORMANCE OF OTITIS-PRONE VERSUS
OTITIS-FREE GRADE ONE PUPILS OF BAGONG

ILOG ELEMENTARY SCHOOL*

PRINCESS DL. CARLOS, MD**
JUAN LUCAS ROSAS, MD, FPSO-HNS***

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 Ilog Elementary School, Bagong Ilog, Pasig City.
SUBJECTS/METHOD: 163 (67.63%) out of 241 Grade I 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 1stGrading Period were gathered.
Of the 141 pupils, 59 (41.84%) were positive for otitis media by history and otoscopy. They were
grouped as Otitis-Prone. Eight-two (58.15%) were negative and were grouped as Otitis-Free.
OUTCOME MEASURES: Grades of 141 pupils for the l_t 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-
square 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), chFsquare 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: Otitis-Prone Grade 1 pupils have poorer school performance (lower general 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 impact is greater compared to an adultwith the
disease in children next to respiratory tract same degreeofhearing loss. Without appropriate
infections. Infants and young children are at intervention, even mild hearing loss in early
highest risk for otitis media. Incidence rates are childhood may have long-term consequences in
15-20% with peaks occurring from 6-36 months terms of social, emotional and academic
and 4-6 years of age. About 85% of children will performance. 1,eThis study hopes to investigate
have at least one episode of acute otitis media the association of otitis media with school

by 3 yrs of age and 50% of children will have 2 or performance.
more episodes. _ Growing evidence supports the Hearing loss during the first five years of
hypothesis that hearing loss that accompanies life can affect the development of speech and
otitis media may be associated with speech and language, social and emotional development,
language delay in children especially if it behavior, attention and academic achievement.
coincides with a period of rapid language A child with an undiagnosed hearing impairment
acquisition. 1,2,3,4.50titis media brings about who goes to school with unfavorable classroom
fluctuating hearing loss ranging from mild to conditions (background noise, poor acoustics),
moderate and in some cases, severe. In children, would probably have below-par performance. 1
however mild the degree of hearing loss, the

*Presented, PSO-HNS Anaytical Research Contest, December 2, 2002, Westin Philippine Plaza Hotel, Manila
**Resident, DeparLment 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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children._gThe intellectual and linguistic sequelae Some children are inherently smarter while the
of middle ear diseases has been thoroughly rest were labeled by societyas"dumb". The sad
documented. Otitis in the first 3 years of life in truth is that parents and teachers have simply
207 children results in significantly lower scores accepted this statement and have failed to
in mathematics, reading and articulation skills. 2° investigate the cause of a child's poor school
Even unilateral effusion for as short as 3 months performance.
will produce delays or regression in speech The authors hope that by proving that a
development intoddlers? _ strong association exists between school

Hearing loss associated with otitis performance and otitis media, it is imperative that
media during the crucial years of language and children with poor school performance be
speech development may bring about a child who investigated on for an underlying ear condition
will hear less, talk less and know less. A child such as otitis media. The authors hope to create
who has difficulty hearing his teacher's lessons, awareness among educators and School
instructions and questions will participate less administrators regarding the importance of
in class recitation or discussion and will have screening for otologic conditions such as otitis
less academic input therefore lower over all media as a possible cause of poor school
grades. This study shows us that Otitis-Prone performance. Nevertheless, the authors cannot
group had significantly lower grades for class discount the fact considerable attention should
participation and mean general weighted average be given first and foremost to the early recognition
and less passing grades compared to the Otitis- of otitis media inchildren in order to prevent future
Free group, complications and consequences to the child's

On the contrary, Schilder et al who development.
studied long-term effects of otitis media with This study was designed to determine
effusion on language, reading and spelling the association between otitis media and different
concluded that the association between early parameters of school performance. Review of
otitis media and language development found at literature proved that otitis media during the early
pre-school age was no longer present at school years of development have consequences in
age _°.The reason for which is still unknown, children's social, emotional and academic

There is no debate that there are other performance 6, Thus, this study has fulfilled its
causes of language delay and Brookhouser et goal of determining the association that exists
al proved that lower socio-economic status between otitis media and Class Participation,
predisposes to language delaylL Otitis media Sociability, General Weighted Average and
with effusion may affect performance and has an Attendance. Otitis-Free children are more likely
additive effect with both intrinsic factors, such to perform better in school compared to their
as central processing, and extrinsic factors, such Otitis-Prone counterpart.
as socioeconomic status _8.However, this study
has chosen a public school setting to eliminate
the factor of socio-economic status.

Overall, an interplay of factors may have RECOMMENDATIONS
caused poor school performance among the
Otitis-Prone group such as hearing loss, The authors hope to make the following
presence of otalgia and otorrhea associated with recommendations:
history of otitis media. A statistically significant a) That all grade school entrants be
association between Otitis Media and different screened for Otitis Media and Hearing
parameters (General Weighted Average, Class Loss and that baseline Audiometry be
Participation, Sociability and Attendance) was determined
established by this study, b) That pupils with relatively below average

School Performance (low General
weighted Average, poor Sociability,

CONCLUSION Class Participation and Attendance) be
investigated on for an underlying cause

A child's poor school performance is such as otitis media
indeed a source of anxiety to parents most c) A prospective 5-year study be done on
especially if the root of the cause is not the effects of otitis media on school
recognized early. We were made to think that performance in a similar setting
some children were born with above-average eliminating other confounding factors
intelligence while the rest were not as fortunate, such as parental attitude and value
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ANATOMIC MEASUREMENTS OF THE LARYNGEAL
FRAMEWORK IN FILIPINO ADULT CADAVERS*
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WILLIAM LIM, MD, FPSO-HNS***

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 turn and 8.00 to 12.50 ram. 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.
CONCLUSlQN: 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 In 1992, Meiteles and colleagues made
of the human larynx and its cartilaginous measurements ofthe external laryngeal framework
components is essential in the increasing in North American cadavers in order to identify
application of sophisticated electrophysiological, landmarks that will aid the surgeon in supraglottic
radiological, and surgical methods to the laryngectomyandthyroplastytype 13. Geometric
diagnosis and treatment of laryngeal disorders characterization of the human laryngeal
1.2 In addition to its value in the biomechanical framework, including its cartilaginous components
modeling of the larynx (e.g. finite-element were done by Eckel et al. and Sprinzl et al. in
models), knowledge of these data may contribute 1994 and 1999, respectively 1.2 Hirano et al. in
to the planning of laryngeal framework surgery to 1999, did a morphologic study of cadaver larynges
the study of voice production, and to the analysis to investigate the asymmetry of the laryngeal
of CT- and MRI-scans of the larynx-_.4._, framework T. In 2001, Tayama and associates

In 1971, Maue and Dickson investigated made linearand angular geometric measurements
the range of normal distribution in the shape, size, on the thyroid, cricoid, and arytenoid cartilages
and configurationofthehumanlaryngealcartilage using both human and canine larynges for
and in the size, symmetry, and placement of the biomechanical modeling 4
articulations and ligaments of these cartilages 6

*Presented,PSO-HNSDescriptiveResearchContest,December2,2002,WestinPhilippinePlazaHotel,Manila
**Resident,Departmentof Otorhinolaryngology-HeadandNeckSurgery,St. LukesMedicalCenter
***Consultant,Departmentof Otorhinolaryngology-HeadandNeckSurgery,St.LukesMedicalCenter
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Table 1: Age and sex distribution of specimens Thyroid Cartilage (Figure 2)

SPECIMEN# AGE SEX The midline length, from the superior

1 46 M thyroid notch to the lower edge of the thyroid ala

2 36 M (AC) ranged from 11.50 to 20.50 mm (mean of

3 45 M 18.05 mm) in the male larynges. In the female
4 54 F larynges, it ranged from 12.00 to 14.30 mm with
5 .54 M a mean of 13.10 mm.
6 56 M

7 65 M There was approximately a 24 ° gender

8 56 F related difference in the average angle between

9 40 M the thyroid ala (GG) (Table 2), with the larynges

10 40 F of men showing a more acute (smaller) angle
I 1 37 F (73.73 °) than those of women (98.40°).
12 40 M

13 55 M The anterior commissure (B) was noted

14 45 M to lie above the midpoint of the midline length of

15 53 M the thyroid cartilage in 7 out of 15 male larynges

16 54 M (47%) with a range of 0.25 to1.15 mm. In 8 out of
17 60 M 15 male larynges (53%), the anterior commissure

18 48 M was noted to lie below the midpoint of the midline

19 50 M length of the thyroid cartilage with a range of 0.15
20 47 F

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

MALE FEMALE

RANGE MEAN STD DEV RANG I_: MEAN STD DEV
(ram) (ram) (4- / -) /ram) (mm) (rnm) (+ /-) (ram)

AB 7.80-12.40 9.58 1,33 6,00- 6.:'/0 6,32 0.31
AC I 1.50 - 20.5() 18,05 1.54 12.00 - 14..3i) 13.10 (.).83
CD 7,30 - 11.80 9.80 1.67 7.00 - 9.00 8.00 11.71

...... :i:'".li--- 7,80 - 2'0'['00 13.811 J'['89 4.50 -""-9.00 7,00 ............. 2.52
'I"B 7,50 - 18.00 13.47 3.97 4.00 - 9.30 6_70 2.32
E'F' 17.60- 30.00 25.09 3.26 17.00-20,3() 18.90 1.36
E" F" 17,20"-" [29.50 24.75 ......3.08 16']00- 19.50 18"["24 1.47
G'H' 19,511 - 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

ILl ,.a.60 - 33.30 30.06 2.70 19.00 - 27.70 24'(22 3.94
DL 5,40 2' 8.50 6.66 .......6.96 4[80 - 7.60 5.811 1.14

LO 18.00 - 26.00 23.05 2.2"9 13.50 - 23.50 17.36 3,93
DN 28.0() ' [32.65 29.95 -1.62 20.()0 - 24.50 22..9"_' 1.91

.........i_"_=_ 31 ° - 4os..... 34.40" 3.8"i}° 35 ° - 5"5°' 43.60 ° '........ 9.290
NO 18,50- 28.00 21.55 2,19 17,00- 20.50 18.90 L 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']5_9 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

.......... i....

GG * 520 - 95 ° 73.730 11.57" 900 -104 ° 98.40 ° 5.32"
WX 16.00-[ 19.60 17.80 -1.28 7.7'0- 13.211 10.8",i" ' 2.51

YZ 14.00 ['3"2,1'50 17.45 4-[37 8_011 -""12.50 9,78 ........ 2.26
AA'T' 6.()()- 10.00 8.10 1.26 6.3111- 7.00 6.70 0.29
AA'T" 6.00 - 11.00 8.49 1.36 6_00 - 9.00 7.50 1.41

U'S' 10.30- 18.00 13.92 2.45 7.00- 11,30 9.30 2_12
IT"S" 10.00- 16.50 13.37 2.12 6.60- 11,20 9.20 2_34

........ iii .

R'T' 8.00- 15.00 11.22 1.90 10.00 - 11.00 10.54 0.39
..... i,t;"r;' 9.00- i3,.00 11.64 1.73 9.(.)(.)- 10.80 9_98 ' 0.73

lll:l'H' 21.00 - 28_30 24.69 3.31 14.00- 16,40 15.24 0.96
HH"H" 19.40 - 28.50 2_3198 2.71 ...... 15.00 - 16.00 .... 15.58 0_)i4

--BhCc 31.o11- 4/.00 36.65 t 2.'7"7 30.0i) -' 32.00 30.70 0.84

DDEE 16.0(_1'-"b__6.50 22.02 2.43 19.00 - 20.00 ......... 19.38 0.41
unit is in degrees • " = left', " = righl
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to 3.90 mm. In the female larynges,the anterior mm) and 19.00to 20,00 mm (mean = 19.38mm)
commissurewas notedto lieabove the midpoint for the males and females respectively.
of the midline length in2 out of 5 larynges(40%).
The anterior commissure was notedto lie below
themidpointof the midlinelengthin only1 female DISCUSSION
larynx (20%) and in the remaining 2 female
larynges (40%), the anterior commissure was It is evident in this study that sexual
noted to lie at the midpoint of the midline length dimorphism exists in the human larynx. The
(Table3). height, width, and angulation of the thyroid

cartilageare largerinmalescomparedtofemales.
Cricoid Cartilage (Figure 3) The male thyroid cartilage (mean=18.50 mm;

The distancefromtheupperedgetothe range=11.50 to 20.50 mm) is longer than the
loweredgeof thecricoidcartilageattheanterior female(mean=l 3.10;range=1200 to 1430 mm)
midline(DL)rangedfrom540 to850 mm (mean by approximately500 mm. These findingsdo
6.66 ram) in the male laryngesand4.80 to 7.60 notdifferfromthefindingsof Isshiki_whereinthe
mm (mean 5.80 ram) for the female larynges, midlineheightof the thyroidnotchto the lower
Theheightof thecricoidcartilageatthe posterior edge of thethyroidalawasa mean of 18.13 mm
midline (NO) rangedfrom 18.50 to 2800 mm in males and mean of 13_25mm in females=
(mean = 21.55 ram) for the male laryngesand Moreover,the angulationof the thyroidala in
for the females, it ranged from 17.00 to 20.50 maleswere moreacutethan in females by25 °
mm (mean 18.90 mm), The internal (mean: males=73.73°; females=98.40o). The
anteroposterior(WX) and lateral(YZ) distance differenceinthyroidalaangulationwas higherin
rangedfrom 16.00 to19.60 mm (mean = 17.80 our studythanthosereportedpreviouslyamong
mm)and 16,90to 32.50mm (mean= 17.45ram) Caucasians( mean= 10 to 20°) as observed by
respectivelyin the male larynges,On theother Sprinzletal 2 Thiswouldexplainthevoice pitch
hand,the anteroposterior(WX) and lateral(YZ) and qualitydifferencebetweenthetwo sexesand
distancesinthe female laryngeswere noted to possiblyamongthe differentracialgroups.The
be smaller with a range of 7.70 to 13.20 mm dimensions and proportions of the cricoid,
(mean= 10.84mm) and8.00 to12.50mm (mean arytenoid and epigtotticcartilages also differ
= 9.78 mm) respectively.The meanangleof the betweengenders( Table 2).
linebetweentheupperand loweredgeof cricoid Racialdifferencesalso existwithregard
cartilage (FF) is 34.40 degrees (°) in maleand tomorphometriccharacteristicsof the larynxas
4360 ° in females. Examinationof the heightof havebeennotedabove.Althoughthere isyetno
the cricoid cartilage at the highest location comparative study on morphometric
posteriorly(PQ) revealed highercricoidlamina measurements among racial groups, the
onthe left (11 out of 20, 55%) comparedto the dimensionsof the externallaryngealframework
right(6 out of20, 30%) producingasymmetryof measuredinthe literatureamongCaucasians1,2,_,9
the cartilage, were larger compared with that reported in

Asians4,5,7,8,12,This was also confirmed in this
Arytenoid Cartilage (Figure 4) study ( Tables 4,5,6). While differences of the

The distancebetweenthetip of thevocal laryngealapparatus among theage groups were
cord process and muscular process of the also studied,1°,11it is not within the realm of this
arytenoidcartilage(RT)inmales rangedfrom8.00 study.
to15.00 mm (mean =11.44 mm) whereas that The projection of the anterior
of the arytenoidcartilage in females rangedfrom commissure is a very important landmark in
9.00 to 11.00 mm (mean = 10.26 mm). An laryngeal framework surgery. As such, a study
extraordinary degree of left-right symmetrywas by Isshiki_2offeredto map this vital pointusing
also observed in all dimensions of the arytenoid selected variable landmarks in the external
cartilages in both male and female larynges, laryngeal framework. In our study, we have

marked this point at midpoint along the anterior
Epiglottic Cartilage (Figure4) midlineof thethyroidcartilageor approximately

Examinationof the epiglotticcartilage 1.00 mm slightlyabove or below midpointin
was done.The heightof the epiglottisinmales females, in males, the anteriorcommissureis
(BBCC) ranged from 31.00 to 41.00 mm witha locatedapproximately1.00 mm above to 2.00
mean of36.65 mm whereasthat of the females mm belowmidpointinmostof the cases. Isshiki
rangedfrom 30.00 to 32.00 mm (mean = 30.70 _3,onthe otherhand,stated thatthe projection
mm), Thewidthof theepiglotticcartilage(DDEE) of theanteriorcommissureonthe thyroidcartilage
rangedfrom 16.00to 26.50 mm (mean = 22.02 ismostfrequentlyfoundslightly1.00 mm higher
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NON-INVASIVE MUCORMYCOSIS: A CASE SERIES *

ENOUEL C. BATTUNG, MD**
KENNETH BARITUA, MD**

PETER R. JARIN, MD***
BENJAMIN S.A. CAMPOMANES JR., MD, FPSO-HNS***

ABSTRACT

OBJECTIVES: To document four cases of histologically proven Mucor colonization of the paranasal
sinus without muoosal 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 CASE REPORTS

Mucormycosis of the paranasal sinuses Case 1. A 65-year-old woman presented
and nasal cavity,as we know it, isa rare, invasive with a chronic cough and post- nasal drip. She
mycotic infectionwitha rapidlyprogressive clinical gave a history of diabetes that was controlled
course and a fatal outcome 1,The infection often withoral hypoglycemicagents.There was no fever
begins in the nasal mucosa and extends to the and change insensorium, no periorbitalswelling,
adjacent paranasal sinuses. It is caused by nor proptosisand ophthalmoplegia. Endoscopic
saprophytic fungi of the class Zygomycetes and examination revealed mucopurulent discharge
the order Mucbrales. Patients who harbor this along the nasopharynx with polypoid masses on

disease are usually immunocompromised or the rightmiddle meatus (Fig. 1). No necrotictissue
debilitated as a consequence of systemic disease nor blackeschar found withinthe nasal cavity.She
such as diabetis mellitus, leukemia, lymphoma, was diagnosed with chronic rhinosinusitis and
cancer, or burns1-4,6,7 The classical finding on given antibiotics for 1 month. Computerized
physical examination is the black necrosis of the tomography (CT) done showed right unilateral
septum or turbinates on intranasal examination, complete maxillary sinus opacification with
Accepted treatment is immediate surgical microcalcification (Fig.2). Functional endoscopic
debridement of all involved tissue plus sinus surgerywas donewith wide middle meatal
Amphotericin B, a systemic antifungal agent1,2,3,4. antrostomy. Intraoperative findings revealed

We are presenting four cases of chronic yellowish-tinged, black, cheesy material
sinusitis in whom Mucor organisms were histo- occupying the right maxillary (Fig.3).
logically identified in the paranasal sinuses with- Endoscopic removal of the fungus ball was
out mucosa/ invasion. These four uncommon done.. Histopathology revealed a broad

and unusual cases defy the definition of mucor- nonseptate hyphae with 90 degree angled
mycosis. Hence, there is noaccepted treatment branching (Fig.4B) with noevidence of mucosal
protocol for such an entity, invasion and angioinvasion.This was signed out

*Presented,PSO-HNSDescriptiveResearchContest,December2,2002,WestinPhilippinePlazaHotel,Manila
**Resident,DepartmentofOtorhinolaryngology.HeadandNeckSurgery,EastAvenueMedicalCenter
***Consultant,DepartmentofOtorhinolaryngology-HeadandNeckSurgery,EastAvenueMedicalCenter
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as" Mucormycosis" Post-operatively, the patient The Mucorales are ubiquitous, and
was given intravenous amphotericin B for a total commonly found in high-organic matter and soil.
of 2,5 grams. However, she developed acute renal They invade the sinuses, orbital tissue, central
failure. Regular follow-up for 2 years failed to nervous system, lungs, gastrointestinal tract,
demonstratea recurrence, cutaneous and subcutaneous tissues.

Case 2. A 72-year-old non-diabetic male Rhinocerebral (cephalic) mucormycosis begins
was seen due to chronic cough and postnasal in the nasal passages or paranasal sinuses and
drip. Nasal endoscopy showed mucopurulent may extend into the intracranial cavity. It is the
secretions (Fig.5) originating from the right nasal most common type and usually develops in
cavity and is seen up to the nasopharynx. CT immunocompromised patients _. Clinical findings
showed right, unilateral, complete maxillarysinus of facial cellulitis, acute sinusitis, bloody or
opacification (Fig.6). Endoscopic sinus surgery purulent nasal discharge, and black necrotic
with wide middle meatal antrostomy was done. lesions of the nasal mucosa, turbinates, and
Noted intraoperatively was soft, black cheesy palate are usually rapid in onset and progression.
material in the maxillary antrum (Fig.7). The sinus Spread to the orbit is heralded by mild proptosis,
was eventually cleaned out. Histopathology periorbitaledema, lacrimation, blurred vision and
revealed broad non-septate hyphae with 90 degree ophthalmoplegia, and paresis of cranial nerves
branching. No mucosal invasion noted. Final Ill, IV, and VI. With involvement of the orbital
reading was "Mucormycosis." Post-operatively, vessels, a fixed and dilated pupil with blindness
patient was managed further with endoscopic may occur..An altered sensorium and other cranial
inspection and saline irrigation. No antifungal nerve involvement signal intracranial extension.
agent was given. No recurrence noted after a The pathophysiologyofthedisease is brought
year of regular follow-up examination, about by the invasion of blood vessel walls and

Case 3. A 68-year-old, non-diabetic, the plugging of small vessels by fungal mycelia,
male referred for postnasal drip, chronic cough which lead to extensive endothelial damage and
and nasal congestion with CT findings of left vascular thrombosis followed by tissue necrosis
unilateral, homogenous, maxillary sinus opacity, and suppuration. This invasive character is
Hewas diagnosed with chronic rhinosinusitisand enhanced by ketoacidosis in diabetics.
had an inferior meatal antrostomy on the left by Ketoacidosis is known to impair immunity by
another ENT doctor a year ago. Endoscopic sinus causing abnormal polymorphonuclear (PMN)
surgery done showed black, soft, friable, clay- chemotaxis and decreased PMN phagocytic
like material (Fig.8). Broad, non-septated hyphae activity. Furthermore, the hyperglycemia and
were seen on microscopy with no note of mucosal acidosis provide an excellent media for the fungus
or soft tissue invasion_ Final histopathology togrow_
reading was "Mucormycosis." No antifungal agent Biopsy of involved areas provides the best
given and only saline irrigation was done on follow- diagnostic yield. Direct microscopic examination
up. No recurrence noted after 1 year. with potassium hydroxide or after staining with

Case 4. A 70-year-old non-diabetic male Hematoxylin and eosin or Gomori's methenamine
presented with post nasal drip, chronic cough and silver nitrate typically reveals broad non-septate
nasal discharge and diagnosed with chronic irregularly and widely branching hyphae Culture
rhinosinusitis. CT showed right, unilateral, on Sabouraud-dextrose agar yields a rapidly
complete maxillary sinus opacification (Fig.9). growing fungus with grayish white mycelia.
ESS with wide meatal antrostomy was done. Aggressive surgical debridement and
Black, cheesy materials noted intraoperatively administration of Amphotericin B have been the
(Fig. 10). Histopathology result was classic treatment of rhinocerebral
Mucormycosis. No antifungal agent was given, mucormycosis 2,_,",6,Control of underlying

systemic disease is an important adjunctive
treatmenL Surgery is usually extensive, requiring

DISCUSSION debridement of all infarcted, necrotic tissues. All
nonviable tissues are excised because lack of

Mucormycosis of the nasal cavity and blood supply to these tissues has eliminated the
paranasal sinuses is an invasive fungal infection ability of antifungal chemotherapy to reach the
of the class Zygomycetes (also called Phyco- disease process. Traditionally, various external
mycetes) and the order Mucorales. The family and transantral procedures such as external
Mucoraceae includes the most commonly found ethmoidectomy and CaldwelI-Luc's procedure
genera in mucormycosis, including the most corn- have been used to effect debridement, depending
mon, Mucor, Rhizopus, and Absidia 5. on the extent of invasion.
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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. It is 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. No distant, intracranial, internal carotid or cavernous sinus invasion
2. Medical clearance for surgery
3. At least 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 Considerable advances made in the areas of

prognoses and diminished unpleasant and lengthy diagnostic imaging, interventional radiology,
hospital stays in the treatment of skull base surgical approaches and techniques, and
disorders. In the past, such tumors presented electrophysiologic monitoring also have fostered
difficult treatment challenges. However, in recent successful treatment of skull base tumors and

years, medical breakthroughs have contirmarly disorders. This study shows surgical access to
improved the surgeon's ability to access and the nasopharynx, parapharyngeal space and skull
successfully treat these lesions and associated base through a mandibular swing and lateral plate
cranial nerve disorders. The evolution of an pterygoidectomy technique in treating
interdisciplinary, team approach to surgery and nasopharyngeal carcinoma.
treatment has been an important development.

*Presented,PSO-HNSPosterSessiononSurgicalInnovationContest,December2,2002,WestinPhilippinePlazaHotel,Manila
**Resident,Departmentof Otorhinolaryngology-HeadandNeckSurgery,BaguioGeneralHospitalandMedicalCenter
***Consultant,DepartmentofOtorhinolaryngology-HeadandNeckSurgery,BaguioGeneralHospitalandMedicalCenter
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DESCRIPTION Cuttingthe mandibleina stepwisemannerbehind
thelastmolaris preferabletofacilitateaccurate

Pre-op details; re-approximationlater.
1. complete history& physicalexamination The digastrictendonthat joinsthe two

includingneurok_gic(cranialnerves)Findings partsis cutto mediallywidenexposure(tendon
on physical examination that reflect to be re-approximatedlater). The hypoglossal
dysfunction of specific CNs include nerve is an easily identifiednerve as it comes
decreasedelevationof the ipsilateralpalate outfrom itsforamen.Abductionof the ramus is
(ie,deviationof the uvulatothe nonaffected done while the medial pterygoid muscle is
side-CN X), decreased mobility/strengthof medialized exposing the lateral pharyngeal
thetongue(ie, deviationtotheinvolvedside space.(Thismaneuvermay causetractiontothe
upon protrusion- CN XII), decreased facialnervesocautionisobserved).Branchesof
supraglotticsensation,poolingofsecretions CN V likethe lingualnerve and inferioralveolar
in the hypopharynx, ipsilateral vocal cord nerve and their vascular counterparts from the
paralysis (CN X), and atrophy and paralysis internalmaxillary artery are exposed. The blood
of the sternocleidomastoid and trapezius vesselsare ligatedor cauterizedwhile the nerves
muscles (CN Xl), are retracted aside. Poke a finger inside and

2. Adetailed assessmentof the extentof tumor identify the lateral pterygoid plate.
involvement Dissectcarefully and identify the middle

3. Transnasal biopsyand FNABof neck nodes meningeal artery medial to the spine of the
4. Pre-op imaging : CT of the skull base & sphenoid, in some patients, chiseling of a

pharynx protruding sphenoid spine is done. The middle
5. Metastatic workup must be performed to meningeal artery is also ligated or cauterized.

exclude distant metastases The pterygoid plate is chiseled out using a one-
6. Planning and counseling with the family & cm wide blade. At the lateral wall of the

the patient pre-op & post-op about the nasopharynx,a window is made. Traversing the
possibility of loss of cranial nerve function buccopharyngealfascia, the superior constrictor
and the effects on speech and swallowing, muscleand the nasopharyngeal mucosa Using

7. discussed with the patient the possibility of a base of skull retractor with blades measuring
tracheostomy 2.5 x 5 cm made for this purpose, the

nasopharynx is clearly visualized for further
surgery.

METHODOLOGY Duringexcision of the primary,which is
SURGICALTECHNIQUE commonlyinthefossaof Rossenmuller,theorigin

of the levatorand tensorveilpalatiniistakenout
Pre-operative preparation: together with the tumor. The Eustachiantube

Anticipate the need for blood openingis not closedbut myringotomywithVT
replacement. Administer wide-spectrum insertion in the ipsilateral ear is necessary_
perioperativeantibiotic prophylaxiswith good Sometimes,encapsulatedsubmucosalprimaries
penetrationof the blood-brainbarrierbeforethe are removed without sacrifice of adjacent
surgery, and continue it for 48 hours structures.As longas nasopharyngealclosure
postoperatively, is ably done to prevent salivary leak into the

Properly secure the endotracheal or wound,skingraftingisnotroutinelydonetocover
tracheostomy tube. Pass and secure a themucosaldefect,ltwasnotedthatthe defects
nasogastrictubeandFoleycatheter.Positionthe re-mucosalize.
head of the patienton the oppositethe side of Closureinvolvesthe re-approximationof
the lesionand placea shoulderrollonthesideof thenasopharygealwindowpreviouslycreatedand
the operation. Shave the scalp, followingthe the re-approximationof the medial pterygoid
plannedincisionlineand infiltratethe incisionline muscleinitsremainingtendonand rigidfixation
with a solution of lidocaine and epinephrine of themandiblewithintermaxillaryfixation.A foley
(1:100,000-1:400,000). catheterwith30cccapacityis usedas posterior

nasalpackforthreedays.Negativepressuredrain
Operative Details; is used in the neckand an NGT is inserted for

Radical Neck Dissection is routinely feeding.
done to clean the neck of metastasis. Upon Onthenon-surgicalaspect,the authors
reachingthe mandible,thetendonof the medial triedonedoseofpre-opchemotherapytwoweeks
pterygoid muscle is severed and part of the beforesurgeryto theoreticallysterilizetheedges
masseter cleared for mandibularosteototomy, of the tumor and possibleintravasculartumor
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cells on virgin cases. Post-operative cases are 4, should undergo routine follow-up, regardless
encouraged to undergo a full course of of whether treatment is nonoperative or
radiotherapy afterfullbonehealing, 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

FIGURE1
Skull base approach

seen in between lines

CASE SERIES required pre-op tracheostomy. Our first patient
died after 13 months because of bleeding peptic

The cases presented consist of our ulcer but no recurrence was noted. The second

preliminary data. The first two cases were done is just 2 months post op but went home able to
because of patient's insistence to surgery and swallow in a month. We have a case of malaria
fear of chemotherapy or radiotherapy and parent's post-op probably due to contaminated blood not
choice respectively. With an encouraging result, detected by the blood bank. Our second stage
we tried two post-treated patients with massive IV patient had post-operative psychosis but was
tumors causing total trismus, nasal obstruction managed immediately.
and CN VII paralysis. Surgery was very extensive Dysphagia was a common post-operative
necessitating segmental mandibulectomy and the complaint except for a few, Since we also fracture
use of adjacent flaps for reconstruction, Both the mandible in our approach, we routinely insert
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an NGT for postoperative feeding, disallowing submucosal.The submucosalprimariesexplain
patients to masticate. After two weeks, when the negative NP biopsy resultseven if guided by
patients are able to swallow well, NGT's are CT scan or by a fiberopticscope. It isthe positive
removed and patients are discharged on neck node and the bulge in the nasopharynxthat
blenderized feeding for 6 weeks to facilitate full madeusdecideto operate.Oneof the T4patients
recovery of the mandible. It isalso after thistime presented with histology of moderately
that radiotherapy or chemotherapy is started, differentiated SCCA. The rest were

CNVII palsy is also a common undifferentiatedcarcinomas.
complication due to traction of the facial nerve
whenthe mandibleis retracted laterally.Recovery
of the temporo-orbitalbranch is noted as early DISCUSSION
as the firstpost-opday.InourtwoT4 caseswith

pre-op facial paralysis, the facial nerve was The mandibularswingandlateral plate
sacrificedwiththetumor, pterygoidectomy approach to access the

Numbness of the ipsilateral lower lip nasopharynxinnasopharygealcarcinomasis a
alwaysfollowsthe surgerybutpatientsare able practicalprocedure.There isa gainof exposure
toadoptwellaftera few months.Ipsilateralfacial withan averageof 2.5 - 3.0 cms onthe vertical
swelling post-op is also common due to the andfourcmsonthehorizontaldimension.Radical
eliminationof lymphchannelsinthe neckduring neckdissectionis doneto eliminatenecknode
RND. This subsidesina few months, metastasisand improveexposureat the same

Bleeding has not been a problem time in a singleoperatingfield. Almost all the
because the major bloodvesselsare exposed bloodvesselsandcranialnervesthattraversethe
andmanageable,Ontheaverage, 1 literof fresh neck and the nasopharynx could be safely
wholebloodisneededforthesurgery,whichlasts identifiedandpreservedif notinvadedbytumor.
for anaverageof 9 hours. Transectionofthe lateralpterygoidplateto provide

Outofninepatients,threewerefungating more exposure does not add morbidity.The
primaries,includingtheT4patients,Therestwere mandibularosteotomyis managedaccordingto

TABLE 1
Patient Profile

CASE ID Stage Post-op Adjuvant present
SB_IES morbidity tx status

NB_6
Case 1 IM, 28m TIN2a CNVII palsy none

years

Case 2 CM, 6m Tll_b dysphagia x 2 post-op _ 6
weeks chemo years

Case 3 PV, 5Sin T4N3b dysphagia x i post-op dead in 13
year RadTx months

Case 4 BC, 68m TIN2a dyshagia x 2 none _ 2
weeks year s

wound
Case 5 DC, 33m TIN3a none LTF

dehiscence

pre-
chemo; NED3

Case S GP, 43m TIN2a Malaria ..............................
post- months

opRadTx

wound

dehiscence Pre-
NED2

Case 7 CA/, 56m T4N3b ................... chemo-
dysphagia x I RadTx months

month;

psychosis

Case 8 RT, 31m TIN2a dyephagia x 2 Pre- N_) 2
weeks ¢hemo months

Pre-
Case 9 AC, 63m TIN2b CNVII palsy recentchemo

_o evldel_ce of Disease

LTF : Lost To Fo//ow-up
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maxillofacialprinciplesand malocclusion after maxillary sinus. Fee recently reported on his
bone healing is not a problem. With this experience with 33 patients who had recurrent
approach, the surgeon can take out any visible NPC and were monitored for 2-17 years after
and/or palpable tumor from the nasopharynx to nasopharyngectomy.A 5-year local control rate
theneckwithconfidenceandwithoutfearbecause of 67% with 5-year disease-free survival of 52%
of exposure of the nerves and blood vessels, andan overallsurvivalrateof 60% wereachieved.

The prognoses of patients done in this Fisch describes the infratemporal fossa
small series remain to be seen.A biggersample approach,andGrosand Panjedescribe thelateral
size is needed and a 5 to 10 year follow-up is temporal approach Both approaches provide
ideal. Pre-operatively, we counsel our patients excellentexposure of tumors extending into the
about possible morbidity due to the treatment infratemporal fossa and the parapharyngeal
modalities and the importance of follow-ups, space.A majordisadvantageof theseapproaches
Treatment of co_morbidities and avoidance of is that entry into the nasopharynx is performed
identified etiologic factors is necessary like on the side of the lesion, making complete
tobacco, eating of smoked meat, excessive excision difficult if the tumor extends to the
alcohol intake and bettlenut chewing. The contralateral nasopharynx. Furthermore, the
importance of a balanceddietis alsoemphasized morbiditymay includesensorineuralhearingloss,
and most of our patients are on multivitaminand cerebrospinalfluid (CSF) leak,unilaterallaryngeal
mineralsupplements, paralysis, and facial nerve deficit.

To propose this approach as a first line Wei suggestedanapproachforexposure
treatment to NPCA is too early as non-invasive of the nasopharynx through the maxillary swing
therapy has an average of 48% disease free (facial translocation) approach. This approach
three-year follow-ups.To patientswho are afraid involves a Weber-Fergusson incision. After
of radiotherapyor chemotherapybecauseof their achieving the necessary bone cuts, the entire
side effects and to resistant cases, surgerywith osteocutaneous complex is swung laterally to
a controlledadjuvanttherapyisanoption.Afterall, provide exposure of disease in the ipsilateral
for smaller tumors, post-operative morbidity is pterygomaxillaryandparanasopharyngealspace.
gone in two weeks at the earliest. However,the control of the internalcarotid artery

is less than optimum. Wei reported a local
CONCLUSION control rate of 42% at 3.5 years.

Biller and Krespi describe the
The mandibular swing - lateral plate transcervico-mandibulo-palatal approach. This

pterygoidectomyin combinationwith radicalneck approach provides a wide-field exposure of the
dissection for nasopharyngeal carcinoma is a nasopharynx and excellent protection of the
viable surgical option. It provides adequate internal carotid artery. Morton et al reported a
exposurewith lessermanageablepost-operative 67% local control rate at 2 years with this
morbidity. It can be used as a primary treatment approach. Kinget al recentlyreportedon a series
in conjunction with other treatment modalitieson of 31 patients who were treated with a variety of
a case to case basis. For radiotherapy and surgical approaches followed by postoperative
chemotherapy resistant cases of NPCA, it is an radiation.They reported a 5-year survival rate of
alternative safe surgical approach. 47% with a 5-year disease-free survival rate of

42%.This studyfocuses on the mandibularswing
Related Literatures: with resection of the Lateral pterygoid plate to

accessthe nasopharynx& adjacentstructures.
Treatment Modalities and other An Infratemporalapproachis a complex
Surgical Approaches procedureinvolvingsignificanttime, effort, and

Fee describes a transpalatal, cost; therefore, under most circumstances,
transmaxillary, and transcervicalapproach. This considerthe procedureonly as part of a "curative"
approach to the nasopharynx providesexcellent therapeutic plan. It provides access for the
exposure to both sides of the nasopharynx with resection of a tumor, or it may be adjunctive to
minimal morbidity to the patient. Isolation and other approaches, such as transcranial=
protection of the internal carotid artery through subtemporal,Le Fort I, transmaxillary,oranterior
the transcervical approach allow resection of the subfrontal approaches.A preauricularapproach
lateral nasopharyngeal wall with minimal risk to also maybe combined with other approaches to
the internal carotid artery and cranial nerves, expose tumors that extend posteriorly or
Disease that extends to the pterygomaxillary anteriorly.The preauricular approach, however,
space can be exposed via a transmaxillary provides inadequate exposure for the resection
approach through the posterior wall of the of tumorsthat invadethetympanic boneanddoes
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notprovideadequateaccessto theintratemporal skull base is required.Mandibulotomymay be
facialnerveorjugularbulb. lateraloranterior(midline);anosteotomyanterior

The postauricularapproachisdesigned tothementalforamenispreferredforpreservation
to expose and resect lesions that involvethe of inferioralveolarnerve function.A lip-splitting
temporalboneandthatextendintothe ITF. incisionis utilizedto expose the mandiblefor
Thetransfacialapproachisbestusedto approach midline osteotomy.After mandibulotomy,the
sinonasaltumorsinvadingtheITF,themasticator incisioniscontinuedintraorallyalongthe floorof
space, or the pterygomaxiUaryfossa and for mouthbackto thelevelof the tonsilpillarandthe
tumorsof thenasopharynxextendingintotheITF. mandibleretracted laterally.Tracheostomy is

requiredforairwaymanagementintheimmediate
Transoral approach postoperativeperiod.

The transoral approach has been
described for the removal of small, benign Infratemporal foc,sa approach
neoplasmsthat originatein the prestyloidPPS A preauricular infratemporal fossa
(parapharynmgeal space) and present as an approach,as describedbyFisch,can be utilized
oropharyngeal mass. The limitationsof this for malignanttumors involvingthe skullbase or
approach are limited exposure, inability to jugularforamen.Thisapproachcanbecombined
visualizethegreatvessels,andan increasedrisk with frontotemporalcraniotomyfor removal of
of facial nerve injuryand tumor rupture.This tumorswithsignificantintracranialextension.A
approachisbestsuitedfor smallbenignsalivary parotidectomyincisionwithcervicalextensionas
tumorsarisingfrom minorsalivaryglandsof the describedabove is extended superiorlyinto a
lateralpharyngealwall. The transoralapproach hemicoronal scalp incision. The temporalis
maybe combinedwithan externalapproachto muscleis elevatedtoexposethe glenoidfossa,
mobilizelesionswitha significantoropharyngeal which is removed laterally_ The
component.This is notthe approachof choice temporomandibular joint can be displaced
forthe majorityof lesionsof the PPS. inferiorly, or the mandible condyle can be

transected for improved exposure.
Transcervical approach Orbitozygomaticosteotomiesare performedand

Most authors favor the transcervical the infratemporalskullbase and distalcarotid
approachasthe preferredmethodforremovalof exposed.Thefacialnerveandvascularstructures
most poststyloidPPS tumors. A transverse intheneckareidentifiedthroughthe cervicaland
incision at the level of the hyoid bone, 2 preauricularapproaches_
fingerbreadthsbelowthe mandibleisperformed Surgery isthe mainstayof treatmentfor
and the carotidartery and internaljugularvein tumors of the PPS. The choice of surgical
identified.The digastricandstylohyoidmuscles approachisdictatedbythe sizeof the tumor,its
are retracted to allowaccess to the PPS. The location,itsrelationshiptothegreatvessels,and
submandibularglandcanberetractedanteriorly suspicionof malignancy_Unlikeotherhead and
forexposureor itcanbe removedifnecessary, neckcancers, NPC is knownfor continuedrisk

of laterecurrences,andlong-termfollow-upcare
Transcervical-transparoUdapproach is required.While the majorityof recurrences

Fortumorsarisingfromthe deeplobeof occurwithin5 years, 5-15% of recurrencesmay
the parotid,the transcervicalapproach can be manifestbetweenthe5thand10thyear.Therefore,
combined with a transparotid approach by monitorNPC patientsfor at least 10 years after
extending the incision superiorly as for treatment.Some authorshavesuggestedthata
parotidectomy.The facialnerve is identifiedand 10-year,rather than the 5-year, survivalrate is
dissected and superficial parotidectomy neededtoassesstheeffectivenessofa particular
performedandthedeeplobeportionofthetumor treatmentforNPC_
identified.The cervicalincisionallowsaccessto Other literatures says that radiation
the PPS componentof the tumor, treatment is indicatedfor previouslyuntreated

nasop.haryngeal carcinoma and
Transcervical-transmandibular approach nasopharyngectomyisreservedonlyfor recurrent

The transcervical approach may be cases of typicalNPC and unusualhistologies
combinedwith mandibulotomywhen improved suchasadenocarcinomaorsarcoma.
exposureisrequired.Suchsituationsincludevery Surgk;alcomplicationscan be divided
largetumors,vasculartumorswithsuperiorPPS intothoseassociatedwithnasopharyngectomy
extension, malignancies in which improved andthoseassociatedwithneckdissection.Since
exposure facilitates oncologicresection, and surgeryusuallyis performed after a courseof
cases inwhichdistalcontrolof thecarotidatthe radical radiotherapy,complicationsfrom poor



wound healingcommonlyare observed.These associated with radiation therapy have been
complications include palatal fistula, reduced. Various sophisticated fractionation
nasopharyngealwoundinfection,osteonecrosis, schema and boostingtechniques have been
osteomyelitisof cervicalvertebraeor skullbase, advocated, with a minimum of 65-75 Gy of
nonunionor malunionof osteotomysites, and radiationdeliveredtothe primarysite.
woundedgeorflapnecrosis.Othercomplications While radiationtherapyalone is a well
includedamage to the internalcarotidarteryor acceptedtreatment for stage I and II NPC, the
cranialnerves,duralviolationat the skullbase, administrationof chemotherapyadjunctiveto
and death, radiotherapy in advanced NPC (ie, stage III, IV)

The choice of treatment for local has remained a controversial issue due to
recurrenceis anotherarea of ongoingcontroversy, conflicting reports in the literature.
Fee concluded that the results of surgical
resection probably are only slightly better than
retreatment with radiotherapy. However, he BIBLIOGRAPHY
believesthatsurgeryisassociatedwithfewerlong-
term complications when compared to re- 1. Ho-Sheng Lin, Fee W, Jr, et al. Malignant
irradiation. Nasopharyngeal Tumors Department of

None of the surgical approaches for Otolaryngology-Headand NeckSurgery,Wayne
resectionof recurrentNPC is ideal. Due to the State University/Detroit Medical
natureof thediseaseprocess,whichinvolvesan Center,Department of Surgery, Division of
extremelycomplexanatomicregion,thesurgeon Otolaryngology,Stanford University Medical
needs to be familiar with all of the surgical CenterOct 18,2001
approaches.The operationperformedmustbe
tailoredto the areas involvedbythe tumorand 2. Parapharyngeal space tumors Christine G
mayinvolvea combinationof approachesto allow Gourin, MD, Jonas T Johnson, MD,
maximal exposure while minimizing associated FACSDepartment of Surgery, Division of
morbidity. Otolaryngology-HeadandNeck Surgery,Medical

Unfortunately,the literature isconflicting College of Georgia Head/Neck Oncology and
regarding the role of chemotherapy in the Immunology, Departmentof Otolaryngology,Ear
treatment of advanced NPC.Thisdiscrepancyin & Eye Institute, University of Pittsburgh School
the literature may result from differences in the of Medicine Sept 13, 2001
proportion of NPC types, the use of
chemotherapeutic agents, treatment schedules, 3. Skull base, infratemporal approach Ricardo L
and the number of various clinical trials. The Carrau, MD, Amin B Kassam, MD,
significantimprovementinsurvivalwith theaddition Departmentsof Otolaryngologyand Neurological
of chemotherapy reported from the Intergroup Surgery,Universityof PittsburghMedical Center,
Study may be due to the large proportion of Cranial Base Surgery Center, , Department of
patients with type 1 NPC in this study and the Neurological Surgery, University of Pittsburgh
concurrent use of chemotherapy. Other large Medical Center June 6, 2002
clinical trials, most notably from Asia, include a
large proportionof patientswith type2 andtype 3 4. Ayahao, F.D.,MD.;MandibularSwing-Lateral
NPC who received chemotherapy in the Pterygoid Platectomy with Radical Neck
neoadjuvantoradjuvantfashion.Currently,several Dissection Approach to NPCA: unpublished.
clinical trials that are testing concurrent Department of Otolaryngology-Head and Neck
chemoradiatotherapyfor Io¢oregionallyadvanced Surgery, Baguio General Hospital and Medical
NPC are ongoing in Asia. Center, BaguioCity, Philippines

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
radiationand the anatomicconstraintsforsurgical
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 Iocoregional
control rate. At the same time, complications
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USE OF A GREEN TEA-CAPSICUM SUPPLEMENT

(CAPSlBIOL-T) AS ADJUVANT CANCER TREATMENT:
CASE STUDY REPORTS*

RICARDO FERNANDEZ, MD, FPSO-HNS**
DO GANZON, MD****

......................................................................................................................

ABSTRACT

Objectives: Toassessthe effectofa decaffeinatedgreentea-capsicumsupplement(CAPSIBIOL-TTM)

as adjuvant to standard chemotherapy,radiotherapyor bothon overallsurvivaltime of stage III and IV
unresectablemetastatichead andneckand breastcancerpatients.
Intervention: Administrationof an herbal supplementtogetherwithconventionalcancer treatment
regimensof selectedcancerpatients.
Results: Overthecourseof treatment,patientsexhibitedtumorregressionand/orsurvivalwaybeyond
the typicallife expectancyof theirdiseasestate.
Conclusion: Significantimprovementsintherapeuticsuccessand/orsurvivalrateofcancertestsubjects
wereobservedwiththeconcomitantadministrationof CAPSIBIOL-TTM andconventionalcancertreatment.
The casespresentedare sufficientlyencouragingtowarrantfurtherinvestigation.
Key Words: Green Tea catechins, Capsicum, CAPSIBIOL-T TM, Cancer, Head & Neck Cancer,
CompassionateTherapy,Survival

INTRODUCTION

There isreasonfromepidemiologicaland Healthbenefitsof teacatechins incancer
animal studies to associate health benefits of havebeen broadlyattributedtooneof threeareas:
green tea in cancer protection with the principle antioxidantproperties, effects on intestinal micro
green tea catechin (-)-epigallocatechin-3-gallate flora and nutrient absorption, and effects on
(EGCg). In additionto a high potential degree of metabolism and metabolic enzymes and on
efficacy from oral administration, EGCg is growth,especiallyofcancer cells(Dreosti, 1996).
generally recognized as safe over a wide Anticancereffects fortea are indicated both from
therapeutic range (equivalent to 10 to 20 cups of animal in vivostudies (Ahmadet al., 1997; Chen
green tea). Much attention to tea catechins and et al., 1998; Fujiki et al., 1999; Liao et al., 1995;
healthhas focusedoncancer (Dreosti,1996);and Guptaet al., 2001; Conneyet al., 1999) and from
drinking tea has been regarded traditionally in humanepidemiologicalobservations(Fujiki et al.,
Asia as a generally healthful practice. 1999;Katdareetal.,1998). A total of 31studies
Epidemiological studiesshow that cancer onset and four reviews were examined by Bushman
of patients inJapan who haveconsumed 10cups (1998), the majority of which showed an inverse
of green tea per day was 8.7 years later among associationbetweenteaconsumptionandcancer
females and 3 years later among males, of the colon, urinary bladder, stomach,
comparedwith patientswho hadconsumedunder esophagus, lung and pancreas. A negative
three cups per day (Fujiki et al., 1999). Thus, a associationbetweengreen tea consumption and
possible relationship between highconsumption cancer incidence, especially among females
of green tea and the low incidence of prostate
and breast cancer in some Asian countries has
been postulated (Ahmad et al., 1997).

*Submitted for the PhilippineJournal 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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