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ELECTROCOCHLEOGRAPHY FINDINGS
IN NORMAL AND PATHOLOGIC EARS:

A LOCAL EXPERIENCE*

CECILIA MARICXIE C. FRANCO, MD**
CHARLOTTE M. CHIONG, MD, FPSO-HNS***

ABSTRACT

OBJECTIVES: 1. To establishthe normalelectrocochleographyvaluesat the Hearingand Vestibular
Laboratoryas representedbySP andAP amplitudes,andSP/APamplituderatioofwaveformstakenfrom
a rangeof20-90 dB,2. Tostudytheeffectof clickintensitiesonthe measuresofSP,AP,SP/AP ratios,3.
Toestablishtheeffectofgenderonelectrocochleographyvaluesbycomparingthenormativedata ofmale
and female subjects,4. Tocomparethe electrocochleographyfindingsofnormal-hearingindividualswith
thoseof patientswithinnerear pathologies(i.e. Meniere'sdisease/endolymphatichydrops)
STUDY DESIGN:Thisisa prospectivestudyonderivingnormativevaluesofelectrocochleographyamong
Filipinosubjects.
SETTING: Thisstudywasdoneat thehearingandvestibularlaboratoryof a tertiaryhospital.
PATIENTS: The normalgroupincluded16 subjects,7 malesand9 females(n = 21 ears) satisfyingthe
inclusion criteria such as: 1. Filipinocitizen,2. Age: 18-45 years old, 3. No known history of middle ear
inflammation since childhood, congenital abnormalities, subjective hearing loss, nor intake of ototoxic
drugs, 4. No known history of upper respiratory tract or external ear infection within three consecutive
months prior to testing, 5. Noexposure to unusuallyloudnoises. Patientswereall subjected to PureTone
Audiometry (PTA)pdorto EcochGto determinetheir audiologicstatususingthe Hughson-Westlakemethod
at 0.5KHz to 4KHz with the diagnostic audiometer. Subjects whose PTA results were normal hearing
thresholds (25dB hearing tone average) were then included in the study and proceeded with
electrocochleography.PatientsdiagnosedwithMeniere'sdisease/endolymphatichydrops(3femalepatients,
n = 5 ears) underwentelectrocochleography.Thesevalueswere then compared with thedata derivedfrom
the normal group.
RESULTS: Sixteen subjects (7 male, 9 female) with audiologically normal hearing taken by pure tone
audiometry were subjected to electrocochleography. Meniere's disease patients were compared to the
normal female studygroup with the different parametersused. The t test was utilizedto analyze thedata.
A p value of_<0.05 was set to determine the level of significance. A comparison was made regarding the
useof differentclick stimuli intensitiesof 80and 90dB. Statistical analysisof thedata showed no significant
differencebetweenclick stimuliintensities.Intergenderdifferenceswere notnoted. However,SP amplitudes
betweenthe normalfemale groupand the pathologicgroupshoweda statisticaldifference'atbothclick
intensitiesused.

CONCLUSION: Fromtheresultsderived,thefollowingconclusionswere made:1) Nosignificantdifference
wasseen inthevaluesderivedfromdifferentclickstimuliintensities(90 dB and80 dB) inallthreegroups
thatwerestudiedi.e.normalmales,normalfemales,andthepathologicgroup.2) No statisticallysignificant
differencewas notedbetweennormalmalesandnormalfemalesattheclickstimuliintensitiestested. 3)
Inthe comparisonbetweenthenormalstudygroupand the pathologicgroup(Meniere'sdisease),there
wasa statisticaldifferencenotedintheSP valuesderived. Thisisconsistentwithforeignliteraturestating
that SP is a sensitiveindicatorof hydrops.4) The normativevaluesderivedfrom bothmale and female
normalsubjectswerecomparablewithforeignliterature.

*Presented, PSO_HNSAnalytical Research Contest, December04, 2001, Sarabia ManorHotel, IloiloCity
**Resident, Department of Otorhinola_ngology, Manila DoctorsHospital
***Consultant, Department of Otorhinolaryngology, Manila Doctors Hospital
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INTRODUCTION summating potential (SP) = a direct current
potentialwhichappearsas a + or - shiftfrom the

Cochlearpotentialsinhumanshavebeen CM baseline;b)cochlearmicrophonic(CM) = an
studiedas far backas 1930'sduringthediscovery attenuatingresponsewhichmimicsthewaveform
of thecochlearmicrophonicbyWever andBray.1,2 andthepolarityofthe stimulusat lowto moderate
However,verylittleattentionhasbeenpaidtothe stimuluslevels;c) auditorynerveactionpotential
clinicalapplicationof these potentialsuntilthe (AP)= seriesofbriefnegativepeakswhichresults
discovery in the early 1970's and eventual fromsynchronousfiringof largenumberof fibers
applicationof the auditorybrainstemresponse of the8_ cranialnerve.It isnowwelldocumented
(ABR). Sincethen. the utilizationof the auditory that in suspectedcases of Meniere's disease,
evoked potentialshas grown in an exponential the amplitudeof the SP is greater than normal
rate. More sophisticated tools have been especiallyin comparisonwith the amplitudeof
developedto recordthevery earlyandthe small the first negativepeakof the AP. There are two
voltagechangesthatoccurintheearwhensound generalapproachesforthe recordingof EcochG
is introduced.This hasledtothe revivedinterest 1) Transtympanic (TT) which is an invasive
in the clinicalapplicationof thestimulus-related procedurethat involvesthepassingof a needle
potentialsof boththecochleaandauditorynerve, electrodethroughthe tympanicmembrane(TM)
The general technique for recording these to rest on the cochlear promontory and 2)
potentialsis referredto aselectrocochleography extratympanic(ET) performed with electrode
(EcochG)? restingagainstthe skin of the ear canal on the

Electrocochleography is an lateralsurfaceoftheTM. Thedevelopmentofthe
electrophysiologicaltechniqueof the recording noninvasiveear canal electrodes capable of
stimulus-relatedresponseof the cochlea and providingresponses that approximate those
auditorynerveby electrodesplacedas closeto obtainedwiththemore invasiveprocedureshas
thecochleaas possible.Thisprocedurecontinues greatly increased the clinical practicality and
to be an important tool in the evaluation of the popularity of EcochG among clinicians.
inner ear and auditory nerve function. It is Normative values for Filipinos are yet to
particularly important in the diagnosis, be setforEcochGapplicationandinterpretation.
assessment, and monitoring of certain otologic At present, no local studies have yet been done
disorders specifically Meniere's disease/ to investigate and determine the normal values
endolymphatichydrops.Gibsonet al haveshown for EcochG.Currentlyavailable normativevalues
a high percentageof hydrops in thecontralateral for EcochGapplicationare from foreignliterature.
ear of patientsdiagnosedwithMeniere'sdisease.4 It is primarily this purpose that the study wishes
Adamonisetal haveutilizedelectrocochleography to pursue.
in monitorir_g the response to gentamycin
treatmentfor Meniere's disease.5 It is alsouseful
in the enhancement of Wave I of auditory MATERIALSANDMETHODS
brainstemresponsein patientswithsubstantial
amountof hearingloss. Astudyby Schoonhoven8 Subjects:
et al in severely hearing-impaired children have The normal group included 16 subjects,
shown that in many cases were no ABR can be 7 males and 9 females (n = 21 ears) satisfying
elicited, 68 percent have produced detectable the inclusion criteria such as:
electrocochleographic responses in the 1000- 1. Filipino citizen
4000Hzrange.Theynotedthat in infantsexpected 2. Age: 18-45 years old
to suffer from hearing losses greater than 70dB, 3. No known history of middle ear
EcochG provides information on the amount of inflammation since childhood, congenital
residual hearing in the majority of subjects in abnormalities,subjective hearing loss, nor intake
whom no ABR can be elicited.7 of ototoxic drugs.

Electrocochleographyis also a valuable 4. No known history of upper
tool in the intraoperative monitoring of the respiratory tract or external ear infection within
peripheral auditory structures at risk of the three consecutive months prior to testing.
permanent damage secondary to surgically_ 5. No exposure to unusually loud
induced trauma. Intraoperatively, EcochG has noises.
also been used to diagnose the presence of a
perilymphatic fistula with no visible leak of fluid Patientswere allsubjected to PureTone
into the middle ear.8 Audiometry (PTA) prior to EcochG to determine

Components of EcochG routinely their audiologic status using the Hughson-
analyzedfor these purposes include a) cochlear Westlake method at 0.5KHz to 4KHz with the



diagnostic audiometer, Subjects whose PTA following parameters 1) AP amplitude distance
results were normal hearing thresholds (25dB component, 2) SP amplitude - height of the
hearingtone average) were then included in the shoulderprecedingtheAP component and3)SP/
studyand proceeded withelectrocochleography. AP amplitude ratio.
Patients diagnosed with Meniere's disease/ At the end of each session a repeat otoscopic
endolymphatic hydrops (3 female patients, n =5 examinationwas done.
ears) underwent electrocochleography. These
valueswere then compared with the data derived Analysis
fromthe normal group. Forthe 21 ears,the SP,AP,SP/AP ratios

were determined and tabulated. The mean
Electrodes latenciesandstandarddeviationswerecalculated

The silvertympanicmembraneelectrode accordingly. The mean latencies and standard
is a ball-tipped wire measuring 17cm. This is deviations for the nine male ears at 90 decibels
protected with a silastic tube on its tipped end. were calculated and compared with those at 80
The oppositeend isattachedto severalfinersilver decibels. The same procedure was done on the
wires intertwinedand insulatedwitha transparent 12femaleears aswell as for the pathologicgroup
tube measuring40cmsandattachedto anadapter (Meniere's disease patients). Mean latencies
that would fit the amplifier lead. and standard deviations for the nine male ears

werealso compared with the twelvefemale ears.
NihonKohden MEB2200 The twelve female normal ears were also

This machinewas utilizedto amplifyand compared with the pathologic ears. The t-test
average electrode responses coming from the wasusedandconfidenceintervalswerecalculated
subjects' tympanic membrane, at a p value of 0.05.

Procedure

Ina non-commercialsound-treatedroom, RESULTS
patients were allowed to lie down in a supine
position. Ear canalswere all examined using an The resultswere tabulated into different
otoscopeprior to insertionofthe electrode.Topical click stimuli intensities (90 dB compared with
anesthesia (EMLA) was then applied on the 80db)in thenormalstudygroup (maleandfemale)
tympanic membrane, fifteen minutes before the and the pathologic group (Meniere's disease).
procedure. Prior to insertion,a small amount of Intergender differences were also tested (Table
electrode gel was placed on the ball tipped end 9). Lastly, the pathologidgroup was compared
to provide a conductive interference. Using a with the normal female study group (Table 10).
Lumiview, the electrode was gently inserted The mean values, +/- SD, and p values were
through the ear canal until it rested against the determined for SP,AP,SP/AP ratio at two levels
tympanic membrane at the postero-inferior of intensitystimuli (90dB and 80dB). In testing
quadrant area.After insertion, the electrode was for anystatisticalsignificance,the t testwas used
gently b_-_inferior to the tragus and is attached since the 2 populations being compared are not
to the cheek with an adhesive tape. A standard the same. The accepted levelof significancewas
headphone was then gently placed onto the ear set at a p value of < 0.05.
being tested. Tables3-5 showthedifferent SP,AP,SP/

EcochG potentials were recorded AP ratios derived from all the study patients
betweenthe active electrode resting against the included. With regardto the different click stimuli
tympanic membrane and the reference disk intensities, tables 6-8 show the means and
electrodeon the oppositeearlobewitha forehead standard deviations for the normal study group
diskservingas ground,Responseswereamplified and the pathologic group. For purposes of data
and averaged usinga Nihon Kohden MEB 2200 analysis, the normal group was divided and
with filters set at 5-3000 Hz and the first ten analysedseparatelyinorder to investigateif there
millisecondsaveraged across 1000stimulus per is gender specificvariables thatmay be affected.
trial. The stimulus used was a 100 usec broad For the three groups studied, there was no
band alternating polarity clicks at a rate of 10/ significantdifferencenotedwith regardto the click
sec through a standard headphone. Initial stimuli intensities used. Table 9 shows the
responseswere recordedat 90 dB HearingLevel. comparisonbetweenthenormal malestudygroup

The stimulus was later reduced to 80, andthe normalfemalestudygroup. Nosignificant
70, 60, 40,,and 30 or until all responses were statistical difference was noted between the
absent. The wave tracings recorded by the valuesderivedfrom thetwogroups. However,the
examinerwere analyzedand measuredusingthe comparison between the normal female study

8_
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presence of normal amplitude ratios. TABLE2
In a local study, Hardillo and Chiong 1 Summary of some recent studies comparing

compared the use of silver and copper tympanic mean AP/APamplitude ratios to clickstimuli for normalsubjects2
membrane electrodes in a non invasive EcochG

among normal hearing Filipinos. This showed that SP/APratioMean+ SD Approach N
mean AP amplitudes, mean SP amplitudes, AP/ Campbelletal 0.27+ 0_'i'5"" TM 17
SP amplitude ratios and mean AP latencies for Levineet al 0.31+ 0.il TM 13
both electrodes have no significant difference at Mar_lolisetal u,036 +_0.09 TM 53
p<0.05. The results indicate that both electrodes Koyuncoet al 0.24+ 0.20 Earcanal 20
are capable of recording reliable EcochG Rolandetal 0.21.+0.09 Earcanal 17Densertetal 0.16+ 0.06' TT 17
waveforms. The purpose of their study was to Asoet al 0.24+ 0.05 TT 29
lOOkfor an alternative material for the electrode,
as the silver electrode is quite expensive and
unavailable locally. CONCLUSION

In a study made by Pappas Jr et al1°,he

correlated extratympanic EcochG results and From the results derived, the following
Meniere's disease, and demonstrated a predictive conclusions were made: 1) No significant
value of 0.74 of patients who have the disease for difference was seen in the values derived from

SP:AP > 0.50. Ferraro and Tibbils 9, however, different click stimuli intensities (90 dB and 80
showed in their study that SP/AP area ratios dB) inall three groups that were studied i.e. normal
greater than 1.37 and amplitude ratios greater males, normal females, and the pathologic group.
than 0.41 were considered abnormal. 2) No statistical significant difference was noted

between normal males and normal females at the

click stimuli intensities tested. 3) In the
In this study, the authors were unable to note comparison between the normal study group and

any statistical difference using different click the pathologic group (Meniere's disease), there
intensity stimuli. Intergender differences were not was a statistical difference noted in the SP values

noted either. However, the differences in the value derived. This is consistent with foreign literature
of SP was noted to be statistically significant stating that SP is a sensitive indicator of hydrops.
when the normal and the pathologic group were 4) The normative values derived from both male
compared. This is verified by Ferraro and Tibbils9, and female normal subjects were comparable with
Only 60% of the general Meniere's disease foreignliterature.
population will show an elevated SP/AP ratio. This
shows that the SP is a sensitive indicator of

hydrops. Reviewing the data derived from the RECOMMENDATIONS
normal subjects (table 1), SP/AP ratios are

comparable to those seen in foreign literature 1. A bigger sample size with regard to the normal
(table 2). group and the Meniere's Disease group should

be employed in further studies so as to obtain
more values and increase the reliability of the

TABLE1 data gathered.
Normativevalues derived from audiologically 2, Wave morphology, latency periods for the SP/

normalmalesand femalestaken at 90dBand 80dB AP complex should be measured as well to
account for the other changes that may occur

mean SD Range in the inner ear that could affect theSPSONF 0.15 0,06 0.09-0.21
SPSONM 0.17 0,09 0.08-0.26 electrocochleography tracings.
SP90NF 0.19 _ 0.13 0.06-0_3:? 3. Further studies may compare or include other
SP90NM 0.26 0.15 0.11-0.41 peripheral vestibular disorders or inner ear
APSONF 0.44,, 0.25 0.'1'9-0169 diseases so as to validate the pathologicAPSONiM 0.53 0.24 0.29-0.77
AP90NF _ 0,55 0.39 0.16-0.94 changes that can occur/deviate from the
AP90NM 0.66 0.31 0.35-0.97 normal.
SP/APSONF 0.38 0.11 0.27-0.49 4. Electrocochleography should be done on
SPIAP80NM 0.33 0.09 0.24-0.42.... Meniere's Disease patients in the active stateSP/AP90NF 0.38 0.13 0.25-0.51
SPZ/_PgOI_M0.39 " 0.12 0.27-0.51 of the disease so as to get an accurate

measurement of the derangements brought
about by the disease. This will give a better
baseline and monitoring of the progression and
resolution of the Meniere's Disease attacks.

Ol
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TABLE 3
SP, AP, SPIAP levels taken from
normal males at 90dB and 80 dB

MALE 90d-B..... 80dB 90riB 80dB 90dB 80dB
SP SP AP AP SPIAP SPIAP

1 0.4 0.1 0.8 0.5 0.5 0.2

2 0.2 0,2 0.9 0.6 0.22 0.33

3 0.1 0,1 0.4 0,2 0,25 0.5

4 0.4 0.35 0,85 0.85 0.47 0.41

5 0.3 0.2 1,0 0.8 0.3 0.25

6 0,5 0.25 1,0 0.8 0,5 0,31

7 0,i 0.1 0.2 0.25 0.5 0.4

8 [ 0.2 0,15 0.45 0.4 0.44 0,37

9 l 0.1 0.1 0.35 0.4 0,29 0,25

TABLE 4
SP, AP, SPIAP levels taken from

normal females at 90dB and 80 dB

FEMALE 90dB 80dB 90dB 80dB 90dB 80dB
SP SP AP AP SP/AP SPIAP

1 0.3 _012 1.0 0.55 03 0.36
2 0,1 0.1 0.2 0.2 0.5 0,5
3 0.35 0.25 1_1 0.8 0.27 0.31
4 0.2 0.2 1.(3"" ' 0.7 0.2 0.29
5 0.5 0,25 0.'_'" 018 0758 0.31
6 0.1 0.1 0.3".... 0.4 0.33 0_25
7 0.1 _1 0.2 0.4 0.5 0,25

'8 0:1 0.1 0.25 012 0,4 0,5
9 0.1 0.1 0.2 0,2 0,5 0.5

i0 0,2 0.2 1,0 0.65 0.2 0,31
11 0,1 0.1 0.25 0.2 0.4 0.5
12 0.1 0.1 0,3 0,2 0.33 0.5
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DETERMINING THE NEURO-ENDOCRINE FUNCTION
OF THE HUMAN VOMERONASAL ORGAN USING

NEURON-SPECIFIC ENOLASE*
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ABSTRACT

OBJECTIVES: (a). Todetermine whether Neuron-SpecificEnolase (NSE) is present in the vomeronasal
organs (VNO) of live human subjects, (b) to determine if it is exclusively present in the VNO, and (c) to
know whether there is a significant difference betweenthe presenceor absence of NSE in the septal pit/
VNO and the other sites in the nasal septum
DESIGN: Analytical.
SETTING: A University- based tertiaryhospital.
PATIENTS: All patients ages 18 - 60 years old, regardless of sex, admitted for nasal surgery under
generalanesthesia.Inclusioncriteria:Thosegrantedcardio-pulmonaryclearancefor surgery,with identifiable
septal pits, and those who are to undergo non-malignancy related nasal surgeries. Exclusion criteria:
those denied of cardio-pulmonaryclearance,those undergoing surgeryfor nasal malignancies,and those
without identifiable septal pits. There were 29 candidates for the study but 7 were excluded.
RESULTS: There were a total of 22 subjects, 13 males and 9 females with a mean age of 38.5 years.
Fifteen were diagnosed with nasal polyposis;2 had nasal polyposiswith septal deviation, 1 had purely
septaldeviation, and4 were cases of nasal bonefractures. Biopsiesdone on the septal pits, representing
theVNO, showed that 19 were NSE positive and3 were negative. Biopsies done on the other sites of the
septum showed that 18 were NSE positive and 4 were negative. There were no subjects who showed
negative NSE staining results on both the septal pit and the other sites. By applying the Z-Test for 2
Proportions, there is no significant difference betweenthe presence or absence of NSE in the septal pit
and the other sites of the septum.
CONCLUSION: The authors concludethat the humanVNO do contain neuro-epithelialreceptorsand has
thereforeretainedsome of it'sneuro-endocrinefunctions.These neuro-epithelialreceptorsare notexclusive
to the VNO's alone, but can also be found scattered around the other sites of the septal mucosa. The
authors recommend that search for the human pheromones be continuedso that they may be identified,
studied, understood,and therefore be put to good use.

INTRODUCTION

Aristotle famously counted five human sensory aspect of the nasal septum that contains
modalities:hearing(audition),sight (vision),taste chemosensitive cells1, This structure, which is
(gustation), touch (tactile sense), and smell also seen in humans, has been called the
(olfaction). Since then, his list has expanded to vomeronasal organ (VNO)or Jacobson'sorgan/
includesuch potentially novel modalitiesas pain pit. In some situations, this system has been
(nociception), and orientationwith respectto the shownto be receptive topheromones, which are
gravitational field and awarenessof limb position pervasive throughout the subhuman animal
(proprioception). Among these, olfaction is kingdom2.The search for a human pheromone
probablythe least explored modality.In this area, has been going on for many years, andattempts
there is a sensory system in humans of which to refine variousbiologicalodorants like human
we have only recently become aware of: the urine, axillary and vaginal secretions have been
vomeronasal system. Many mammals have an done with no conclusive results2, Despite the
identifiablepit or groovealongthe anterior-inferior limitednumberof evidenceof the neuro-endocrine
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*'Resident, Divisionof of Otorhinolaryngology-Headand Neck Surgery,Universityof Sto.Tomas Hospital
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mediatea variety of behaviorsinother mammals, around the field which is due to the diffuse
the human vomeronasal organ (VNO), which cytoplasmic uptake of the stain by tissues with
conveys information about pheromone neuronal epithelium. In this study, the presence
concentration to the brain, was believed to be of an anatomically distinct septal pit was noted
absentor atrophiedinadults5.It wasalsobelieved in 25 out of 29 subjects (86.2%). Though the
to lack any functional receptors or connection to number of subjects in this research may seem
the central nervous system. A recent review small compared to the other studies, based on
(Johnson, Jan 1998) claims that, while theVNO the test results, the percentage of the
is present in the fetus, the organ is vestigial in anatomically distinct VNO (86.2%) is relatively
adult humans and that no connection to the comparable to those gathered by Moran (almost
central nervoussystem hasbeenfound6.In many 100%)in 1991,as compared to those by Potiquet
mammals though, it is possible to trace neural (25%)in1891,andJohnson(39%)in 19858.Again,
pathwaysfrom theVNO to the hypothalamusand this could be explained bythe failure of the other
other brain regions involved in motivation of authorsto use magnification,as stated by Moran_
behavior7.Potiquet (1891) observed the VNO in With regards to the NSE staining results, it is
25% of 200 adult humans. In 1985, Johnson et very much apparent thatneuroepithelialcells are
al. examined 100 human adults specifically for presentin theVNO's (86.4%). But biopsiesdone
the presence of the opening of the vomeronasal on the other sites in the septum also showed
organ on the antero-inferior part of the nasal positive results in the majority of cases (81.8%).
septum and found it present in only 39% of With these findings, it would be safe to deduce
patients. But in 27 human septums that they thatneuro-epithelialcells,and thereforereceptors,
removedfor post mortem study,these structures are present in the VNO's but are notexclusive to
were found in 70% of these7. Moran in 1991 it. They are likewise scattered all over the nasal
examined 200 patientsand found VNOopenings septal mucosa. It would also seem prudent to
in both nostrils of every one. He suggests that say that the VNO is not necessarilyvestigial but
previous studies missed many VNO's because may have in fact retained some of its neuro-
thestudieswereconductedwithoutmagnification, endocrinefunction, togetherwith the surrounding
Hefound that VNO openings can be as smallas nasal septal mucosa. The gradual decline in its
0.2 millimeters, which is roughly the maximum capacity as a neuro-endocrine receptor could
resolution of the human eye8. Electron possibly be explained by the daily bathing and
microscopyoftheorgan revealsthat theepithelium application of scents that practically masks the
containstwo kinds of cells which may besensory normal human odor,a practice common inmuch
cells: some microvillar cells and some of the world, thereby losing some and if not most
unmyelinated, intra-epithelial axons (Stensaas, of the pheromone mechanismsTM,Although a lot
1991)°. still remains to be learned aboutthe humanVNO

Numerous studies for humans and itsconnections, thereis little room fordoubt
pheromones have examined the perception of that the VNOdoesexist, respondto pheromones,
odors collected on T-shirts and pads from the and affect automonicfunctions.
upper part of the body and the axilla (Russel,
1976; Doty, et al., 1978; Schleit, 1980 & CONCLUSIONS
1981)1°,_1,12.These odors allow individuals to
identify their own smell as well as that of their Withthese findings,theauthorsconclude
spouses and close kin (Porter & Moore, 1981; that the humanVNO, togetherwith theotherparts
Cernoch & Porter, 1985; Hepper, 1988). These of the nasal septal mucosa, do contain neuro-
studies suggest that chemical cues from the epithelial receptors based on NSE testing and
human body contain sufficient differences in the may have therefore retained some of it's neuro-
concentrationof odorantsto allowfordiscrimination endocrine functions. It is possible that the entire
of individualsand phasein the menstrualcycleof nasalseptal mucosa is receptive to pheromones
female subjects _,_4,15 afterall. Humans mayhavehada well developed

in our study, NSE staining done on the vomeronasal system, and it is quite
tissuestaken from theseptalpits showedpositive understandablewhy ithasthroughtimediminished
results in 19 (86.4%) and negative in 3 (13.6%) in its acuity. Humans are the only mammals
out of 22. Tissues taken from the otherparts of known to have developed a general distaste for
the nasal septum, which were at least 2 theirown natural odors. The natural human odor
centimetersaway from theidentifiableseptalpits, hasbeen brandedoffensive, andhas since been
were positive in 18 (81.8%) and negative in 4 masked by regular bathingusingscented soaps,
(18.2%). A positive NSE staining can be clearly andby applicationof perfumesderived fromsweet
seen as a deep red cluster of cells scattered smellingflowersandplants. Inthe nextmillenium,
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THE EFFECT OF COMMONLY USED NASAL STEROID SPRAYS
(BUDESONIDE, TRIAMCINOLONE, MOMETASONE AND
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ABSTRACT

Objective: Todeterminetheeffect of4 commonlyusednasalsteroidsonthenasalmucociliarytransport
of normalindividuals.
Design: Non- randomized,single- blindstudy
Setting: Chickendressingfactoryin Bocaue, Bulacan
Methodology: Forty-eightvolunteeradultswereenrolledconsecutivelyinto4 groups(12 subjectseach)
Usingthe Saccharin test, baselinenasal mucociliarytransport rate was determined,Two days later,a
singleburstof Budesonide64 mcg,Triamcinolone55 mcg,Mometasone50 mcgand Fluticasone50 mcg
onbothnostrilswereadministered.Postapplicationnasalmucustransportrateweredeterminedafterwards
Results: Comparingthe baselineand postapplicationSaccharin test for each group, there was no
significantdifferencenotedin all4 groups(p-value>0.05). Thesamealsoholdstruewiththebaselineand
postapplicationnasalmucustransportrateforeachgroup,nosignificantdifferencewasdetected(p-value
>0.05). AlthoughBudesonidetendsto hastennasalmucustransportrateand Mometasone(Nasonex)
tendsto prolongit,the effect of thesedrugswas notsignificantwhentestedstatistically(p value> 0.05)
Conclusion: This investigativestudyrevealedthat byadministeringa singleburstof the4 nasalsteroid
preparationsonbothnostrils,nasalmucustransportratewas notsignificantlyaffectedor alteredatall In
the selectionof any nasal agents, clinical studieson its effect on the nasal mucus transport system
shouldbe taken intoconsideration.A nasal drugthat significantlyimpairsnasal mucustransport,may
furthercompromisethe nasociliarymechanismof a patientalreadysufferingfrom a nasaldisease.

key words - saccharin test, nasal mucus transport rate, nasal steroid spray

INTRODUCTION

Many patients,both adultsandchildren, a certain preparation is adopted for use in the
are now routinely prescribed with nasal steroid nose, their effect on ciliary activity is first
spray for the prophylactic treatment of asthma, determined.
allergic and non-allergic rhinitis, nasal polyposis In the past decades, only Budesonide
and sinusitis. Bydelivering the drugs directly to andFluticasonenasalsteroidspraysare available
the nasal airway,these products maximize the in the market. But during the past 4 years,
beneficial therapeutic effects of corticosteroids introductionof newintranasal steroidpreparation
while minimizingthe adverse systemicoutcome, proliferatec;such as Mometasone,Triamcinolone

and the rest. This highlights the efficacyof nasalThe effect of common nasal agents on
the nasal mucociliary system has been steroid in the treatment of nasal problems such
investigated in the past. 1 One basic finding was as allergic rhinitis. Its popularity ties primarily in
that by applying tap or distilled water, ciliary its minimal systemic absorption which makes it
activityceases andusingsaline solutionpromptly ideal for longterm usecomparedwith othernasal
restores it. They also learned that oil is a poor drugs.

vehicle for nasal agents as it impairs ciliary To our knowledge, no local study has
activity. These early studies elevated the beendonetoassesstheeffectofthesecommonly
standard of intranasal medication,sothat before
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usedintranasalsteroidspraysonthenasalmucus screen abnormalities and diseases was
transport system of individuals. This is the conductedpriorto NMTR testing. A thorough
primaryreasonwhythis investigativestudywas otolaryngologic history and ENT physical
initiated, examination, to rule out diseases or gross

malformationsespeciallypertainingto the nasal
area, was donebythe ENT resident.If needed,

OBJECTIVES rigidnasal endoscopywas performedusing0°
GeneralObjective: Storz Hopkins Telescope to evaluate any
Todeterminethe effectof 4 commonlyusednasal questionablerhinoscopicfindings.
steroids on the Nasal Mucociliary Transport of
normalindividuals. 2. Once cleared, mucociliary transport testing

using the Saccharine Test was conducted. The
SpecificObjectives: initial Saccharine Testserved as the baseline.

1. To determine if there is a significant
difference in the NMTR values before and after SACCHARINE TEST PROCEDURE
administrationusingBudesonide,Triamcinolone,
Mometasone,and Fluticasone. Onequarter (0.5mm) of saccharin tablet

2. To determine if there is a significant (Hermesetas TM)was placed under direct vision
difference in age, sex, nasopharyngeal length, using a Jansen nasal dressing forceps on the
Saccharintest, and Nasal MucociliaryTransport anterior surface of the inferior turbinate, about 2
rate among the 4 test groups, cm from the opening of the nasal vestibule.

3. Todetermine which intranasalsteroid With the use of a stop watch, the exact
prolongs the nasal mucus transport rate. time of placement of saccharin was recorded.

4. Todetermine whichintranasalsteroid Subjects were asked to sit quietly,withouteating
hastens nasal mucus transport rate. or drinking and without sniffing, sneezing, or

blowingthe nose.Theywere instructedto swallow
every 30 Seconds.

SAMPLE POPULATION They were instructed to notify the

The studycovered the monthof January examineron the firstdefinitetaste of sweetflavor.
to May 2000. Volunteer, normal adults were If confirmation occurred, the first recorded time
included in the study. The subjects were was listed.
employeesworking ina chicken dressingfactory
in Saturo, Bocaue, Bulacan. 3. Afterwards, the length from the nasal tip up to
The followingwereEXCLUDED: the posterior pharyngealwall of the nasopharynx

a. Pregnantwomen using a sterile wooden cotton tip applicator was
b. Patients with Diabetes Mellitus, measuredinmillimeters.This value(mm) divided

Kidney disease, Immotile Cilia Syndrome, and by the saccharin transit time (min.) equals the
COPD. nasal mucociliary transport rate (NMTR)

c. Subjectswith current historyof URTI, expressed in mm per minute (mm/min)
sinusitis, rhinorrhea, epistaxis, postnasal drip or
attacks of allergic rhinitis for the past 3 weeks, 4. After two days, another NMTR determination

d. Inherent nasal anatomical defects or was done. A single burst (A - Budesonide 64
abnormalitiesbroughtbydisease,andpasthistory mcg,B-Triamcinolone, 55 mcg,C- Mometasone,
of nasal surgery. 50 mcg, D- Fluticasone, 50 mcg) of the nasal

e. Currentlyon nasalsteroidsspray,oral steroidspraywasappliedto both nostrilsonehour
and systemic steroids, Cromolyn Na, topical or prior to the second NMTRdetermination.
systemic decongestants, cardiac drugs,
mucolytics, hormones. All bottles were covered and the subject

f. Those who exerciseheavilyfew hours has no knowledge .about the drug that is being
prior to testing administered. The subjects were consecutively

g. Smokers enrolled with the first subject assigned to group
A, the second to group B, the third to group C
and the fourth to group D until 4 groups were

METHODOLOGY completed with a total number of 12 subjects
each.

1. Pertinentgeneraldata were gathered usinga
devised data base. (SeeAppendix A).

A complete physical examination to
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STATISTICALANALYSIS ST at 4.77 min. while Group D (Fluticasone) had
the slowest Saccharin transit time at 6.21 mins.

1. Todetermineif there isa significantdifference Mean saccharin transport time after
inage and nasopharyngeallengthamongthe4 steroidapplicationwas5.63 mins.Comparingthe
groups,one- wayANOVAwas computed, Saccharintestresultsof the4 groupsaftersteroid
2. Todetermineifthereisa significantdifference application using the one way ANOVA no
insex amongthe subjectsforthe4 groups,Chi- significantdifferencewas noted(p-value>0.05),
squaretestwas used, Saccharintransporttime was faster in GroupA
3. Todetermineif thereisa significantdifference and B (Budesonide at 4.93 rains and
inthe baselineandpost-applicationSaccharin Triamcinoloneat 5.73 mins) respectively.
test(mins) andNMTR (mm/min)valuesamong The meanNMTRvaluesof the4 groups
the4 groups(BaselineA vs B vs C vs D; Post- were 16.24 mm/min (baseline) and 16.10 mm/
applicationA vs B vs C vs D), oneway ANOVA min (post application).Analyzingthe baseline
wasused. NMTRvalues,therewasa significantdifference
4. Dependentt - testwas usedto determineif notedamongthefourgroups(Avs BvsC vs D) p
there is a significant difference between the value of <0.05, while post steroidapplication
baselineand post-applicationSaccharintestand NMTRvaluesalsorevealeda significantdifference
NMTR values for each nasalsteroid group(i.e. (p-value<0.05). Regardingthe baselineNMTR,
Group A - Baseline vs Group A - Post- groupA (Budesonide)was the fastest at 18.31
application), mm/min while group D (Fluticasone)was the

slowestat 15.05mm/min.While postapplication
NMTR, revealedthatgroupA (Budesonide)was

RESULTS the fastest at 17.51 mm/min while group C (
Mometasone)wasagaintheslowestat15.56mm/

Nasal mucociliaryclearance,usingthe min.
saccharintestwas evaluatedin48 normaladult Comparing the baseline and post
volunteers.Four subjectswere excludedwhen applicationSaccharintest for each group( i.e.
they developed signsand symptomsof upper groupA baselinevs groupA post-application),
respiratorytractinfectionpriortotreatment.There there was no significantdifferencenoted in all
were23 (48%) malesand 25 (52%) femaleswith groups(p-value>0.05).The samealsoholdstrue
a maletofemale ratioof 1:1.09.Theagesranged withthe baselineand postapplicationNMTR in
from17-58 witha meanageof 29.85 years, eachgroup,nosignificantdifferencewas noted

The 48 subjectswere distributed into 4 (p-value>0.05).
groups (12 each), with each group assigned a Although Budesonide tends to hasten
specific nasalsteroid spray (A- Budesonide, B - nasal mucus transport rate and Mometasone
Triamcinolone, C- Mometasone and D - tends to prolong it, the effect of these drugs was
Fluticasone)whichwas usedtwodays later after not significant when tested statistically (p value
the baseline NMTR was established. > 0.05).

Using the Chi-square test, therewas no
significant difference in sex, comparing the 4
groups (p-value >0,05) and using the one way DISCUSSION
ANOVAtherewasnosignificantdifferenceinthe
ages of thesubjectsenrolled(p-value>0,05). Lunddescribesthenoseas a gatekeeper

Averagenasallength(NL),fromthenasal of therespiratoryairwaythatiscontinuallyrequired
tiptotheposteriorpharyngealwallusinga wooden to react to environmentalchangeand to rebuff
cottontip applicatorwas 89.25 mms. Group A externalassaultfroma varietyof agents.2Other
(Budesonide)subjectshad the shortestNLwith thanthis, the nosealso secretesenzymes and
a mean value of 85.58 mm and Group D lysozymes that destroy bacteria causing
(Fluticasone)had the Iongestwitha meanvalue disintegrationuponcontactand facilitatestheir
of91.58 mm There was a significantdifference elimination by mucociliary clearance or by
notedinthenasallengthcomparingthesubjects coughingandsneezing.3
of the4 groups(p-val,ue<0.001). Injuryordysfunctionof eithertheciliated

Mean Saccharintransporttime (ST) on or secretory cellular components of the
baselinedeterminationwas5.68 rainsand post mucociliarysystem may compromise optimal
application was 5.63 mins. There was no clearance leadingto enhancedsusceptibilityto
significant difference noted in the baseline infection or promotingfurther tissue injury.
Saccharin test results of the4 groups (p-valueof Ciliarymovementwasshownto beweak
>0.05). Group A (Budesonide) had the fastest inalmost a third of patientswith chronic recurring
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infections in the upper airways. Patients with of the 48 subjects in this study was 5.68 mins.
chronic sinusitis,nasalpolyposis,allergicrhinitis, This is comparablewith some of the local studies
and cystic fibrosis would demonstrate multiple conducted in the past.8 The slightly faster
membrane, microtubular, and radine spoke Saccharin transit time maybe attributed to the
alterations in the ultrastructure of their cilia. 4,5 fact that majority of the subjects reside in the

Inthis premise, ifandwhena nasalagent rural setting. This was supported by a study by
significantly impairs the nasociliary system, this Ramoswhichshowedthat nasalmucus transport
may further compromise the nasal mucus ratetends to be faster among ruraldwellers.11
transport mechanism of a patient actually In this study,subject variabilitymaybeeliminated
sufferingfrom a nasaldisease, by using oneset of subjects only andapply the 4

Among the methods of measuringnasal steroidsprays ina given time interval. However,
mucociliary .clearance, the saccharin test is a difficultyinconvincing a given subject to undergo
widelyaccepted,non-invasive,reliable,andsimple 4 applicationswas anticipated. Four applications
test in detecting abnormalities in the nasal is too taxing and annoying to an individual
mucociliary mechanism. The results obtained volunteer.Nevertheless,the statisticswouldshow
correlatesignificantlywith that measuredwith the that the4 groups were proximate inage andsex.
inert radioactive particles. Measurements of the A 2-day "wash out" period (prior to
nasalmucus flowwere reproducibleeven though application of the nasal steroid) was chosen
the climaticconditionswerenotcontrolled.6Other because a longer period may predispose the
methods utilize the electron microscope in subjectto respiratory illnesses,which happened
detectingabnormalitiesin theultrastructureof the incidentally to 4 of the initial volunteers. At 48
cilia and by observing ciliary beat frequency, hours,the initialsaccharinwhich traversethenose

The effect of common nasal agents on could have cleared thoroughly compared with a
the nasociliaryapparatus has been investigated oneday "washout" period.
as early as the 18thcentury.1One basic finding In this study,the nasopharyngeallength
was that by applying tap or distilled water ciliary appear to influence the NMTR values. Group A
activity ceasesand usingsalinesolution restores (Budesonide)hada shorternasopharyngeallength
it.They also learned that oil is a poor vehicle for hence it recorded a relatively faster post
nasal agents because it interferes with ciliary applicationNMTR. While Group D (Fluticasone)
activity. Mild silver proteins, argyrols also stop gota slowerpost applicationNMTR becausethe
ciliary activity while silver nitrate destroys it. group had a relatively longer nasopharyngeal
Cocainesolution,atropine,camphor,eucalyptus, length.Although it appeared that this parameter
menthol,sulfathiazole inprolonged use,extreme influence the results, however, this was not
cold and exposure to radiation impairs ciliary statisticallysignificantwhen the baselineandpost
function.On the contrary,Ephedrinesolutionand application NMTR results were compared. This
Penicillin 250 "u" exhibit no change at all. also holdstrue with the restof the nasal steroids

A few years ago, a local study by preparationutilized.
Cabungcalwasdonecomparingnasalagentssuch A single burst on both nostrils was
as Oxymetazoline, otrizine, steam inhalation chosen because it was the safest to begin with
using menthol andeucalyptus (bronchorub)and when done in a normal subject. The steroid
2 nasal steroid sprays as it affect the mucus preparation was primed to make sure that the
transport system using the saccharin test. 7 applied spraywas a full burst. Budesonidehasa
Although Budesonidetend to increasethe nasal higher dose at 64 mcg/puff which seemed to be
mucus rate in that study, it was not significant manifestedin its group which hada faster NMTR
when tested statistically, compared with the rest of the steroid sprays at

In the past years, Budesonide and 50 mcg/puff. However,thiswas not significant.
Fluticasone are the only available nasal sprays The nasalsteroidpreparationcouldhave
in the market, But recently,new intranasalsteroid beengivenina longertimeflame, however,normal
preparation proliferated such as Mometasone, individualswere includedin this studyand giving
Triamcinolone and the rest. This is because the nasal steroid in a longer span of time would

• topical nasal steroids are potent and the most not be of benefit to our subjects and worse,
popular treatment for allergic rhinitis and other adverse effect may develop such as mucosal
upper respiratory conditions. Within the irritation.
recommendeddosage,there is minimalevidence There are several reasons to consider
for systemic effects because of low systemic why all 4 groups yieldedno significant difference
absorptionand first pass metabolism in the liver, on analysis of the baseline and post application
8,9 NMTRvalues.

The mean baselinesaccharintransittime 1. The numberofsubjectsmaybe small
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to manifestanddetect a significantdifference in mucus transportrate,and Fluticasonetends to
the nasal mucustransportrate, hencea larger prolongit, there was no significantdifference
populationis required, notedinall4 groups.

2. The singleburstof the nasal spray 3. This investigativestudy revealed that by
maynotbeadequateto produceanyalterationin administeringa singleburston bothnostrilsusing
the nasociliaryclearance.Since mostof these the 4 steroidsprays,nasal mucustransportrate
preparationshave a delayed onset of action, was notsignificantlyaffectedor alteredatall.
clinicalimprovementmaytake upto 7-10 days.

3. The steroidpreparationmay contain RECOMMENDATIONS
additiveswhichmay likewiseaffectthe results. Forfurtherstudies,

1. Additionalnumberof subjectsare requiredto
evaluatethe nasal mucustransport rate using

CONCLUSION steroidpreparations.
2. Actualpatientsaffectedwithnasal problems

1. Nasal mucociliary clearance using the except thosewithstructuraldefects shouldbe
saccharintest (ST) wasevaluatedin48 normal considered.
subjects using the following nasal steroid 3. A longerintervalofsteroidusefora periodof
preparations(A- Budesonide,B-Triamcinolone, one,twoor three monthsis suggested.
C - MornetasoneandD- Fluticasone). 4. Nasopharyngeallengthofprospectivesubjects
2. AlthoughBudesonidetendsto hastenthenasal shouldbeproximatewitheachgroupbecauseit

mayinfluenceNMTRresults.

BASELINEDATA

GROUP A (Budesonide)

Age Sex Saccharine test Nasopharyn-geal NMTR Saccharine test NM'rR
(before) Length(inmm) (Before) (After) (After)

(in minutes) (mm/min) (in minutes) (mm/min)
21 F 4.56 87 19.08 4.58 19.00
23 M 5.14 78 15.17 4.36 17.89
21 F 5.41 80 14.79 5.5 14.55
23 M 5,16 79 15.31 5.18 15.26
58 M 3.31 87 26.28 4.1 21.22
40 F 4.36 89 20.41 5,25 16.95
28 F 5.14 85 16.54 5.1 16.67
43 M 5.32 89 16.73 5.45 16.33
32 F 5.17 90 17.41 5,15 17.48
34 M 4,34 91 20.97 5.1 17.84
22 F 5.25 85 16.19 5 17,00
21 F 4.18 87 20.81 4.36 19.95

GROUP B (Triamcinolone)

Age Sex Saccharine test Nasopharyn-geal NMTR Saccharine test NMTR
(before) Length(in mm) (Before) (After) (After)

(in minutes) (mm/min) (in minutes) (mm/min)
17 M 7.34 93 12.67 6,43 14.46
24 M 63 89 14.13 6,5 13.69
23 F 7.17 93 12.97 7 13.29
24 M 6.33 95 15.01 5,59 16.99
23 F 5.44 85 15.62 6 14.17
40 M 4.47 89 19.91 5 17.80
31 M 5.25 90 17.14 5.15 17.48
42 F 5.41 90 16.5 6 14.7
33 F 5.31 90 16.95 5,4 16.67
33 F 5.1 91 17.84 5,25 17.33
32 M 5.1 92 18.04 5.13 17.93
25 F 523 87 16,63 5.27 16.51
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GROUPC (Mometasone)

Age Sex Saccharinetest Nasopharyn-geal NMTR Saccharinetest NMTR
(before) Length(inmm) (Before) (After) (After)

(in minutes) (turn/rain) (in minutes) (ram/rain)
19 F 7.41 85 11.47 6,36 13.36
23 F 8,47 86 10.15 7.17 11.99
27 F 4.43 93 20,99 5,7 16,32
25 M 6.16 92 14,89 6.18 14.89
40 F 7.3 90 12,33 7.1 12,68
19 M 6,43 85 13.22 6,5 13.08
22 F 5.41 89 16,45 5.39 16.51
31 M 4,36 89 20.41 4,45 20,00
29 F 5.55 93 16,76 5.6 16.61
37 F 6,13 93 15,17 5.25 17,71
41 M 5.19 90 17,34 5,23 17.21
31 F 5,37 89 16,57 5.45 16.33

GROUP D (Fluticasone)

Age Sex Sacchannetest Nasopharyn-geal NMTR Saccharine test NMTR
(before) Length(in mm) (Before) (After) (After)

(inminutes) (mm/min) (in minutes) (mm/min)
35 F 5,31 95 17.89 6.09 15.60
24 M 559 90 16.10 5.21 1727
24 F 6,07 89 14.66 6.5 13.69
26 M 7,17 96 13,39 6,18 15,53
24 M 6.53 95 14.55 6.5 14.62
57 M 8.7 96 11.03 7.4 12,97
37 M 5.45 85 15.60 5.53 15,37
31 M 5.45 89 16.06 5,4 16,48
33 F 5,13 90 17.54 5.1 17.65
29 M 6,3 90 14.29 6.1 17.75
28 M 7.5 91 12.13 6,5 14.00
28 F 5.36 93 17,35 5.45 17,06

TABLES

TABLE 1
Characteristics of the subjects
J ._

N (%) = 48
Sex ...... Ma_ _3(48%)

• Female _5"/52%)
Age (!.nyr$) Mean + SD _9.85 + 6.90-

Range , " 17 - 58-
Length of Nasopharynx Mean +SD "89,25 +4,02
(inram) I_nge ' 78--96

TABLE 2
Comparisonof the over- all results

' ' Before After P value
DependentTest

Time in': Mean_+$'D "5.68+_1.11 5.63 +_61':77 _,>0.05 (NS).
Range 3.31 - 8.70 4.10 - 7,40
NMTR: Mean+SD '- 16.24 + 2.'99 16.'i6 + 2.02 >0,05 (NS)"-- i. i i-- m

(mm/mins') Range 10.15 - 26,28 1'1.99-21,22
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TABLE 3
Comparisonof the differentvariablesof the four groups

..... Group A GroupB -- GroupC GroupD P Value
Budesonide Triamcinolone Mometasone Fluticasone

Sex: Male 5 6 4 8 0.05 (NS)
Female 7 6 6 4 (chi-sq test)

Age: Mean+SD 30.=50+_11_60 28.92+7,,_9 ...... 28.'6_+_7.63 3133+_9,17 >0,05 (NS)
Range 21 -58 17 - 42 19 - 41 24 - 57 ANOVA

Length: Mean +_SO 85,58 + 4,38 90.33+_2_74 89,50_+2,97 ' 91.5"8+_'3.42 <0.001(S)
Range 78 - 91 85 - 95 85 - 93 85 - 96 ANOVA

Time Before(rains)
Mean+SD 4.77 + 0.63 5.71 + 0.88 6.02+1.23 6.22+-1.09 0.004(S) (NS)
Range 331-5.41 4.47-7.34 4.3@8.47_ 5.13-8.70 ANOVA

TFmeAfter(rnins)
Mean+SD 4.93+_0.46 5.73+_0.65 5.87+0.81 5.99+0.68 0.001(S)(NS)
Range 4.10-5.50 5.0-7.0 4.45-7;1,7= 5.10-7.40 ANOVA

NMTR: Before(ram/mine)
Mean+SD 18.31+3.36 16.12+_2.14 15.48+_3.33 15.05+2.14 <0.05(S)
Ra,nge ,, , , 14.79-26.28_=, 12.67-19.91 10.51-20.99 11.03-17.,89 ......... ANOVA

NMTR:After(mm/mins)
Mean+_SD 17.51+1.88 15,92+-1,72 15.56+2.39 15,66+1.61 <0,05
Range 14,54-21.22 13,29-17,93 11,99-20.2 12.97-17.65 ANOVA

TABLE 4
Comparison of the Saccharin test time (in minutes)
pre and poststeroid administrationineach group

Group Before After P value
(Mean+ SD) (Mean+SD) (Dependent T-test)

A (Budesonide) 4.77+-0,63 4.93+_.0,46 >0,05(NS)
B (Triamcinolone) 5,71+0,88 5,73+0.65 >0.05(NS)

C (Mometasone_ 6.02+1.23 5.87+_0.81 >0.05(NS)
D (Fluticasone) 6.22+1.09 5.99+_0.68 >0.05(NS)
Mean 5.68 5.63

TABLE 5
Comparisonof theNMTR (mm/min) in

pre and poststeroid application ineach group

Group Before After P value
(Mean+.SD) (Mean+_SD) (Dependent T-test

A (Budesonide) 18.31+_3.36 17.51+1.88 >0.05(NS)
B (Triamcinolone) i6.12+_2,14 15,92+1.72 >0.05(NS)
C (Mometasone) 15.48+_3.33 15,56±2,39 >O.05(NS)
D (Fluticasone) 15.05+-2.14 15.66+1.49 >O.05(NS)
'Mean 16.24 16,16

ANOVA-ComparingIhedifferenceof3ormorenumericaldata(Mean]
DependentT- test-co_paringthedifferenceof2numericaldatathatarepaired
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APPENDIX

DATABASE
NAME:
ADDRESS:
AGE:
SEX:
GROUP:
NASALSTEROID:

ENTPHYSICALEXAMINATION
ANTERIORRHINOSCOPY: POSTERIORRHINOSCOPY:

OTOSCOPY: ORAL CAVITY:
-

NASALENDOSCOPY: OTHERFINDINGS:

BASELINE: j
SACCHARINETEST:
NASOPHARYNGEALLENGTH:

AFTER STEROID SPRAY(2 DAYSLATER):
SACCHARINETEST:
NMIR:

i '

CONSENT

I of legal age and with

residenceand postaladdressat

hereby consent to be one of the subjects in the experiment given by

NAMEOFPATIENT

This consentwas givenafter a have been informedwiththe use

of simpleadequate understandablelanguage, the nature of the research,

purpose of the research and the risk involved and other possible

consequence of the experiment.

I furtherconsentto the performance of sprayingthe drug to me

thruthe nose by the ENT physician.

SignaturePatient

Signed in the presence of
Date
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THE EFFECT OF METHAMPHETAMINE

HYDROCHLORIDE ("shabu") ON NASAL
MUCOCILIARY FUNCTION AMONG SHABU USERS*

ELLEN D. SANTOS, M.D.**
FRANCISCO F. VICTORIA, M.D.***

ABSTRACT

Objectives:
Genera/Objective: To compare the mucociliary clearance rates among shabu users and non-users.
Specific Objectives: 1. To determine the mean mucociliary transit time among shabu users and non-users,
2. To determine if the mean mucociliary transit time among shabu users isdifferent from non-users, 3. To
determine if there is a correlation between duration of shabu use among the shabu users and mucociliary
transit time.

Design: This is a comparative cross-sectional study using stratified saml_ing of subjects. The mean
Saccharin nasal transit time (SNTT) of the shabu users and controls were measu,red Statistical analysis
was calculated u,_ing the student's unpaired t-test to compare the difference of the means between the
two groups. A confidence level of 95 percent was given or a probability (p) of 0.05 was used.

The degree of associatiol_between the 2 variables, namely the duration of exposure of the users
to shabu and the rate of the ni_al mucociliary system (via Saccharin transit time) was measured using
coefficient of correlation.
Setting: Tertiary Hospital
Patients._:orty methamphetamine hydrochloride users, 18 years old and above (mean = 31.075), were
included in_e study from J_rluary 2000 to June 2001. There were 25 males and 15 females. A history
of at least 5years of heayy methamphetamine hydrochlorideu'se was required for the inclusion. For the
control group, the same number of neither non-shabu use_ nor cigarette smokers was included in the
study,
Results: Our,findingS Ilevealed that the saccharin na_1 transit time (SNTT) was prolonged among
metham phetamitfe .us_csas compared to non-users.The_ean SNTT for shabu =userswas 35.08 minutes
,(+/-7..39 SD); this,tyeing significantly prolonged as compared to the SNTT for non-users, which has a
mean of 14.-89 m_utes (+# 5.11 SD). Our data alsoshowed a positive linear correlation between the
duration of metiiamphetamine hydrochloride use.andthe nasal transit time using coefficient of correlation
(r = +0..833).
ConCiSion: In this study, the result suggested that there is a prelonged nasal mucocilian/function
among methamphetamine hydrochloride users as compared to the non-users. -The autho#s also noted
that tl_e length of years of methamphetami,r_e hydrochloride use had _ positivecorrelation with the rate of
the mucociliary clearance.

INTRODUCTION

Amphetamine was first marketed in the hyperactivity disorder(ADHD). During World War
1930s as Benzedrine in an over-the-counter II, amphetamine waswidely used to keep the
inhaler to treat nasal congestion. By 1937, fighting men going; .both dextroam_phetamine
amphetamine was available by prescription in (Dexedrine) and methamphetamine (Methedrine)
tablet form and was used in the treatment of the became readily available. 1,2
sleeping disorder narcolepsy and the behavioral Amphetamines are generally taken orally
syndrome called minimal brain dysfunction or injected. However, the addition of "ice," the
(MBD), which today is called attention deficit slang name for crystallized methamphetamine

*Presented, PSO-HNS Analytical Research Contest, December 04, 2001, Sarabia Manor Hotel, Iloilo City
*"Resident, Department of Otorhinolaryngology-Head and Neck Surgery, Ospital ng Maynila Medicakl Center
***Consultant & Section Chief, Rhinology Service, Department of Otorhinolaryngolegy-Head and Neck Surgery,

Ospital ng Maynila Medical Center
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amphetamine hydrochloride abuse on the ciliary 3. To determine if there is a correlation
activity of the nasal epithelium, between duration ofshabu use among the shabu

users and mucociliary transit time
OBJECTIVES

General Objective MATERIALS AND METHODS
To compare the=mucociliary clearance A. Subjects

rates among shabu users and non-users Forty methamphetamine hydrochloride
Specific Objectives ..: users, 18 years old and above (mean = 31.075),

1.To determine the mean mucociliary were included in the study from January 2000 to
transit time among shabu users and non-users, Jun_ 2001. There were 25 males and 15females.

2. To determine if the mean mucociliary A history of at least 5.years Of heavy
transit time among shabu users is different from methamphetamine hyd ro,chloride use was
non-users, required for the inclusion. For the control group,

TABLE 1

Most Commonly Abused Drugs (Center-Based)
(Adapted from Dangerous Drugs Board Annual Report 2000)

_ 19_8 1987 1£86
DRLGSL_D//_U_ED

No, % l_b_ % No. % I_. % NO. %

1. _ 4730 8823 4631 91.'_ 3880 _,51 4214 _ 3857 8_18

2 _ 1_ 22o7 i,_ ,_ i_ :_ _ 4_11 1__
3 EPI-ED_NE 152 284

4, _._M £5 1.77 138 _Rq 64 1.5 123 27 115 257

6 NLBAIN 48 (39 92 1,86 61 1.43 98 221

7, BRO,'W_ 48 (38 193 3Oq-

8 CCI:_L/_I 42 Q78 211 427

_ .... :_ ,_ 1_; 3.7 _ _ 1_ ,t4.z
1(3 IVENfFICOEX _ 4.52 136 3(_

11. PHY[]Q_ 182 4 164 3E6

12 PSEU3(]ClJ_ ........... "'77 3_ "' i95 436

13._ 77 189 81 1B1

14= IvlFA£EI3Q_ 6) 1-52

TABLE 2

Summary Number of Newly Reported Cases (Center-Based)
(Adapted from Dangerous Drugs Board Annual Report 2000)

YEAR NLN _ OF NEWLY REPORTED CASES % CHANGE

2000 "' -53_61 8.57% ""
1999 4938 15,73%

.- ,. ,

1998 4267 -6.28%

1997 4553 1.72%

1996 4476

the same number of neither non-shabu users nor period of the study; had no previous sinonasal
cigarette smokers was included in the study. All surgery nor trauma, were not taking any
the subjects from both groups in the study did medications; and had no other systemic or
not have any nasal nor upper respiratory tract metabolic diseases.
infection at least 2 weeks prior and during the
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.......: B_ ,ii4'et:f]c_dci/i:i!_9.... :: ::::: : Of the m:eans: bet:ween the two groups, A
.... : Ce'Tlp hiStory: and: physi:cal: :: confidence:level of 95 percent was given or a

exam h:i:atklns were done in all the st.ibjeCts:Who: : probabi ity (p} of 0.05 was used.
..... ...... met the:inch.._siG_criteda with particular e-nphas s: : :: The degree of associati0rl between the :2.
::: ...... on nasal examirlation, The shabu {:lsers were: variables namely the duration of exposure of the

: as(ed:_'e_lardingt:helengthofs_abuuseis:years:::: : users to shabLl and the rate of the nasal
:: : : P iyi<_ttie s _dy nfo-med cOnsentfro 7"_eachof : :: mucocilia!Rf system (via Saccharin transit time)

:: : : :: the sub ects if'i:both groups 'was taken. :: was measured using coefficient: of correlation.
:: :: M{.leocitiary clearance wiHbe measured
:::: by t:heSaccharin method of Stanley, et al.,wh:erein: :

:: : :: RESUt:,TS:: 8 t-ram diameter:particle:of sacc:harin:will be: : :
.....: ptaced o ;t "eSL tf_.ce of the infedor turbirlate 1_ ...... ....

.... cm bei_irld:itS alt_tefiorend, T._et _e: requ!red for:: :: Ttie:sacchadn nasal transit time {SNTT}

e a sweet taste among:theshabu users ranged flom 25_20to 5._...:_I

.... ,..a9 SD}. The(sacC ia ........:a'_St t n"etwas rT/eas{,.l__ed, :: : minutes, with a mean of 35.08 (+/.-=__c ,
: :: For t,he:meas=urement of the:muc0Ciiiary : S:NTT amorlg the non-users ranged from 6.37 to

: : : ctea_!ai:ice_:bott:'lsides will be _._sed:.A t:)f the:: ..... 26.64 minutes, with a mean of !4.89 (+,,"-5.'I"I
:sub.eCtswiti:be treated on two occasienswith an : SDI,

:::: : : _teva! of<./ne:week between the two tests:: The 0sing the student's Lr p._red t-test 1:o

.... : : :: ave-age _:asai:mUCOCiliary c eaance rates will ::.... compare the mean SNTT of the h_o groups, the
: : : then be l:om_:)_l:tedand recordec Tile subjects: computed value of twas foundto be t.4,22I. This

. _ ; ..... , ,_,:: : : : : ::: w_h L6 asked te s_t:and instr'uetei::lnot to sniff_ was more t.han the stipulated value of l"= 1.b,,

:i: :: :: sneeze smcike: eat, nor drink durin 9 the tesL when p=0.05. Hence, tl_e longer rate amorlg users
..... .... ]hey wit! _Sked t(l swallow every: 30 seconds, as compared: to the non-users was statistically

and say: sweet taste wa s perceived:: } f : s gn:f cant:
no taste:wit: be perceived after 6(:1i'ninutes the The degree of association between the

:: subiect's: ab ::ty te Iaste saccharin will be:plaCed: : duration of shabu use and the nasal transit time
directly ................o he to lgLle to verify abili17 t:o tasie,: was determined using Pearson's r Correlation

:: The teStS will be ca_i"ied out: under room :: : Coefficient; The computed value ofr--0.83o. This

: temperatuit_e arid humk:Jity. .... showed that there is a positive correlation between
..... : :: : : thetwo variables.

: : : :: Sa_,.,,:.,hafii_iq:a,_ilil'i_ianS]{Time (SNTTi :=T2 ,,;,'_1 ::::
..... :

: [

:: ::: : : wtiei_iii: :T'/= :l:ifiie,:wl_.i=_saccha_q:_'l :: :: : .DISCUSSION
: : : ::mucos:a::o_ the ihfedct'_turbirlat_i,', : ....

: : : '1:':2:_:ti:m_,_hen swee[ taste was perUeived ::

:: : :: .... : : :: ..... Mucociiiary function may be defined as
: :::: : ' the:tf anspo-: of microforeign boclies entrapped on, .... :: :: : :

C.. : ......... themucus from the airway for etir_"tinatiortinto the

: : digestive tract. _s Majority ef rise nasal cavity is
....::: S;t_.dy{i:S 1!..1S:t:atfed sa_qp:'_:g:of:stlbects, The::: ..... lhqed b:y pseudostratified celurnnar ciliated
::: : : ......_ea:nSac,c':ai:n: '_asa tra:ns:t: :::s,_e=:(:SNTT)0fihe:: : ep:_he ium except the a:nte:re4nferior portion of

shab_._ {. cc sto s w( {_. me:asc "ed :::: : the :=nasa cavity which is lined by nen-cifiated
.... Stat s:[( a _" "a_s s was calculated uSing ;the sqLiamous epitheli;um. _'_ The integrity of the

,, : _

....... .st[de it!Stipa:::ed '.._tesito co _par'e:the diffe'ei_ce: : ciliated epithelium i:s :essential in maintaining
: : :: : :: :: : : : :i adequate:clearancaof mucus blanket (a transit

..... time of:6 turn per minute: t:owal-ds the
: : : : s a O (::: : _ {_J: _--: _'I_ : : : lqasopharynX, The cil:ia beat in a synchronized

..... 1_1e and n:ieta_:hronizedr_anrler, although the precise
..... _eai_ures

/\/t_u mechanism of this sv_n:chrorfization:isstill notfully

i : : C:tearal]Ce, :: understoocl_ The citia mere a tno,,_ _.x,..lu._lve_ in.... s _{..,.___.__ _:: the sol phase of secret.ion. The gel phase is
:::: ,_,s _.t i c:_:.._ activelytransp0rtect over:the s01pt_ase bythe cilia

,::,nthe _..,;urfa_-_i_: during thefast active beat; however, there is no
: : _:,flhe:i_i,i_x_ co_tact between the (:i ia an:dthe gel phase during

: : slow recovery h_..._..at.The synchronicity. . and
: I:l'_e precision 0'f th:ese ciliary' movements, which is

: : : nasal Wall , '
...... dependent:: on healthy epithelium, is vital h_.

_0

: maintahfing normal mucus tranSpod:.2

............ ( : : : ::i
.... i



TABLE 3
SaccharinNasal Transit Time amongshabu usersand non-shabuusers.

Tablealso showsthe durationof shabuuse among users.

SHABU USERS CONTROL

...... I)'u-r a't ion .........

SNTT of SNTT
Subject Age/Sex

Subject Age/Sex (m in) exposure (m in)

(years)
LL_' ...... J .......

1 42/M 38.5 13 1 48/F 14.53

2 38/F 29,75 10 2 19/M 7.49

3 21/F 25.2 6 3 40/M 18.4 ....

4 27/M 34.16 9 4 31/M 24.18

5 24/M 31 .79 ..... 8' 5 24/F 15.25

6 261M 32.42 8 6 20/M 6.37

7 32/M 35.94 12 7 29/M 11 _19

8 19/M 25.45 5 8 38/F 16.43

9 24/M 29.02 7 9 22/M 18.4

10 20/M 28.17 6 10 32/F 14.26

11 21/M 26,45 5 11 42/M 25.28

12 291F 29,89 13 12 28/M 17.89

i3 ....... 28_F '- 30.94 7 13 18/M 10.19

14 40/M 48.39 17 14 33/M 8.45

15 42/M 48.36 15 15 35/F 18.92

16 .... 31/F 33,84 15 16 26/M 15 i'2"5""-

17 31/F 27,58 7 17 30/F 8,39

18 32/M 37,62 16 18 22/M 7.42

19 31/M 39_26 15 19 23/M 20.28

20 30/F 32,58 14 20 32/M 16.69

21 45/M 52.51 18 21 25/M 16.09

22 38/M 46.5 16 22 40/M 15.28

23 34/F 32.39 12 23 37/F 18.52

24 29/F 36.05 11 ..... 24 21/M 8.62

25 261F 28.36 8 25 29/M 15.34

26 28/M 34_03 13 26 25/F 13,39

227 251F 28.3 7 27 441M 26.64

22_ 27IM 30.52 6 28 38/M 22.83

229_ 35/M 47 16 29 33/F 12.45

3',0" 381F 30.88 10 30 40/M ""1"8.56 ""

31 ! 34iM 45.7 13 .... 31 ..... 33/M 18.32

3;2. 291M 39.91 8 32 ?-O"/M"...... 14.15

3;3 27/F ...... 27-18 6 33 43/M 8.75

34 35/F 32.73 10 34 32/F "17 ._1"5--

35 33fM 36.96 9 35 28/F 14.06

35 29tF 28.'6"7 ....... 8 36 26/F 8-73

37 37/M 46.61 1-6 37 22/F 9.36

38 39/_1 43.73 15 38 27/M 18-08

39 39/_1 40.42 12 39 33/F 12.37

4-0 28_18 29.3 9 40 30/1= 10.95
L

Sh,=k_, U_._R 3,'1,._'/_ Non-___P's31.45
Mean $,_'lTI;,= 3_=1=i_ Mean SNTT= 14.89min
S_de,aallbN_=7.31g STD deviation= 5.11
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prop:osed thiai: subm_JC0Sal:@andcell fuI_ctiori by !"educirlg the
: Cigarette smokin 9 is a eontribul -!g factor: [!i::deiay : : i basal and stimulated ability to transport ions and

.... in ' _,9 'l:asa " :{ )(: t ay: clea ance, w'] c:hmav fluid after snoiting hiqh concentrations of cocaine
:: : ......."_ attr:ibuf:ed t:;, _he component s ciga(ette: cry'stals o_:smoking the free base fern/. 27Active

]] smekel noted be c:itiary d_.pessa_... ::Oiher ion transport by airway submucosal gland cells
: : : authors: have desc_'°ibedthe velociiyot_ciiia_ TheV : plays an impo_Sant role }r_maintaining effective
: : studied botf_upregutatio_] and dewnregula:i:ion df mucocitiary clearance. Atteral:.ons in the

c:itia!%/beatfreqt:lency((3BF) from nasal brustarlgs] clearance will affect normal aina,ay funcliolis They
and ct:_ltl.:H_'ed_:_asalrespiratory epi:l:helklm of ..... showed that cocaine inhibits acetylei_otine \,,vhict]
humar_s. Their studies revealed up_ecu at dn eli] : activates the ion transport by' competitively
CBF Vk,.:_det:_otarization of the cell membrane:: ....... blocking:the reeeptol ° and the response to

: se:':,)_ da.?.......t:i:i::!"leutoiransmitte-s st.lcti a:s: :: ] iseprotereno/by noncompetitive it_i_ibition.2_
-' ...... " ' ' _ _ D0wnregutati0n::: : VVarlg, et al. (1996), determined theSubstance R ........

: occun_edseco!!daryio a lteredir_tracsilutarCAMP., ! e.,feuts__"of amphetamine on the sympathelic
deuei_.'._ .a ....._ i flu× of to asvmi"l]etric :: : function of:human nasal mucosa. The effects of

ilTteractiori_]bet.weerllphospho_yatona_d Pr0tei]n : :: amphetamine on the contractile response of"
'"' '- ' _ -_'r ' ..... :2;,23:,',125
_.ll_a..__e:l,:.attlwa#.},. 1:1 : : : : isolated hun_an nasalmucosal bk_odvessetswere
i....................................._ ..... :':.:.......................:_1 i::tGUR_.4::::_%_:::: hwesIigated following electrical fieid stimulation

illust_:atioiiOf t_e :::: and methoxamine. The results showed l:hat
'mucot._sblan:Ret,:a: amphetamh-le inhibited field st r'_Ltat o", and

' doL_ble-..siruC.fure.: : antagorlized the effects on mucosa! contraction:: ' whichconsisls0f ::1 : . , ,
: :::::: i _' _._ _c, ......._._--..... Inoucec] by rnethoxamine. Amphetamine could

i ci/ia'__"t;,,ir_lavei;-; : potentiate mucosat contractbr_ induced by..... .

'e norepinephrine orepinephdne, ttwas stated thatmuCOus,'ayer"'rot:.... amphetamine may increase svn_tpathetic function

: :: _.... I e:c _ i v ........:] tr8,"@porl: by potentiating the effect ,ofnorepinepl_rine and
: .... : that high concer]tra_:ion by' amphetan_ine mav] ..... ,,

:: : antago.,] 7e._a_adrenoreceptOr,,,2_:_
: : : : [ ..... .... :: ......... Maiima et al., ,(1998) investi.qated the

:::: [ ! : : ::: :: .correlation of rheolog ca properties of mucus and

I ]] ] ]:: ] :]]] ] mucociliary :transport of middle ear effusion ir_I : ..... patients with otifis media witti efl%sion. The

:: :: outcome of the investiqation indicated that there.... _s an optimal viscoelasticity' of mucus for
15

1] I 1]...... muoociliary transport by :,ilia,]' beating. The: ........ viscoelasticity of nasal secretion from the shabu: i .... _ users gr0up was significantly l_igher tharl that of

the normal:controi. These in vitro !:indings may: : probably explain in part why nasal mucociliary
I

, clearance :;_mong the shabu users was
: t:, _:..:.:...,..2__:..... ...... L .......................,...,-:o..J: : : si{3nificantlv longer=as_cc_mpared to the non-users.

[ ....

.... ] ' ., :_:, Tse dI.l_:atior/:of Shabu use also had a positiveis c,on...,ta_ut?p_oduced. ....
]-Nie and c.,'omposit:ior_of :ihe I'illl..lcus ] : correlation wil:h nasal transit time.

: : :: del_end:samon(itott_erfactors upOr_eiwh_onmentaF:: : The:depth of the periciliai°y fluid layer is
:: cor/ditk:)i_SSuch:as hurrfidity, pol/utkln other : : critica fettle 'teract o _of cilia an:l mucus. _s if

]: : : ahborfie:e×terl:_at irritants.._°8evea it is too deep, lhe tips of the cilia wiii not catct_
: ......t_:._v_e...._tud_._,'"=_':'_h_,........._,._=i:_,t_,'-<'_- _' of valious iD,ha/ational: Itie outer muCOus layer,on their effective stlekes:

............. ::And: ::]] ]: ]ifii:istoosl_atlow. the cilia wilt not )e.abletobeat

..... others:t!ypottieSi:zed on t]e poss b e:._cto_s:t_a:t: ] ] actively_ Sakakura et at, (1983)did not observe

: : : :: m;.:l_,,affect the nOrmai nasal mdcoc]liar_v::::: anysignificanl:charlgeirl:sacchal,-i/._transittime
: : Clea_:aI]ce_: }_1::a i"eceni: study by Gaivez:e[ ai:. :: bef°_e a_d after an admhiistration of Bormai saline

::: (1999), tlle] adtiiors hypotheS:ized i::_t chr0nib by _ebutization in contro_ ._ ' -_.,ublecI.._, whereas in

]] :]]] in preloricted] nasal: .... pat ents w [_ chro ] c sinus tis. it was significantly
: : :: among farl,_ers due tO .... faster aftel: nebulization of noma satine than thaI

:: : sere-,°ai::(;01l:t:_[i_t{.l_V,fac/tors ta ,_ay k.,ad to a :: : ] ..... "-_ " < '...._: _, _ of _:ere _,. The/e_ult suggested _hat there is

: : defecti\[e !YU(:oC.iay t-a]sport systern. ::_* : decrease irl the: pericilial_" 'fluid in the nose of
: h-'l by Ct]an e.t alk]i1996]),: .i]e: chronic sinusitis, and saline nebui'izatio,n _,-night

'" _= '_ -_.... :er_c@arvduld• Alethering]:] cocaine dkectlv:aters: : nom_ah_._.tt_.l_.duce@_ " .." -'

i i .... .......
...... ...... : : : :::: ..... .... : :i:1

: : : ....... :1 ..... .......



phenomenon that mucous blanket is adherent to remains uncertain. Nonetheless, defective
the goblet cells by strands of mucus is due to the mucociliary clearance among shabu users has
abnormal releasing of mucus from secretory cells significant implications The state of health of
and is one of the pathologic mucous blanket? + the nose and the paranasal sinuses depends
Therefore, pathologic mucous blanket may lead largely on the integrity of the ciliated epithelium
to mucociliary dysfunction. A vicious cycle in which the infection-induced

Mucociliary clearance is governed by accumulation of fluid maintains and aggravates
cilia, mucus, and interaction between them. With airway inflammation was proposed. Bacterial
healthy cilia, suitable mucus and right interaction infection causes neutrophil accumulation in the
between them, mucociliary clearance can nose and paranasal sinuses and leads to
function Their functional and structural excessive increase in proteases released from
impairment must be responsible for mucociliary neutrophils. In most cases, inhibitor blocks the
transport dysfunction. If even one of these is proteases, and inflammation remits and is cured.
impaired, a mucociliary dysfunction will occur, if the activity of the proteases exceeds that of

inhibitors, they may damage the mucosa of the
host and facilitate fluid secretion. These events

CONCLUSIONS can lead to mucociliary dysfunction and lead to
stagnation of abnormal fluid Thus, unsaturated

The nasal mucociliary transport system proteases may perpetuate inflammation in the
among methamphetamine hydrochloride users nose and sinus. The activity of lysosomal
has been assessed in this study. The results of proteases is very high, while that of the thiol
this study suggest that the prolonged mucociliary protease inhibitors quite weak in nasal secretion
clearance among the methamphetamine of chronic sinusitis. In general, the rheologic
hydrochloride users as compared to the non-users properties of this secretion are far from optimum
could be due to methamphetamine hydrochloride for transport by mucociliary function, and
exposure. We also noted that the length of years mucociliary transport is further impaired by nasal
of shabu use had a positive correlation with the mucosal changes. Since the ostium of paranasal
rate ofthemucociliaryclearance, sinuses is narrowed in chronic sinusitis,
The three major factors that are considered to be stagnation and accumulation of fluid occurs
the possible causes of defective mucociliary Stagnated fluid is easily infected, and this is
transport system: (1) cilia, (2) mucus, and (3) cilia followed by inflammation This repetition of
and mucus interaction, reinfection+induced inflammation as well as the

The exact mechanism by which maintenance of inflammation by mediators are
methamphetamine hydrochioride exerts their considered serious problems. Thus, the above
deleterious effects the human nasal epithelium mechanism was proposed for the pathogenesis

TABLE 4

Factors influencing rnucociliar clearance (Adapted from Sakakura)

FACTORS_E]::NNG MOCUCILIARY
CLFARANCE FACTORSIMPAIRINGMIjCOCILIARY CLEARANCE

of cili_ed cells and cilia Decreaseand disappearanceof nurrberof cilietedceils and cilia

CILIA Frequency and anlDlitudeof dliary beat Decreaseand abnormalityof frequency and anplitude of ciliary beat

Coordinationof ciliarybeat Abnorrrslity and disappearanceof coordinationof ciliary beat

An'Punt of rrucus Decrease,disappearance and increase of rrucus

MUCUS ...........

I_'leo_gicproperties of rrucus Highand low viscoelasticity,abnorn_l spinabilily and surface properties

Depthof periciliaryfluid layer Abnorr_l depth of periciliaryfluid layer (decrease or increase of
CILIA & MUCUS periciliary layer)

INT'BaACTION Releasingmode of rrucus fromsecretory
ceils Tetheringphenorrenon
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of chronic sinusitis: a vicious cycle of self- 2. Cook CE et al.: Pharmacokinetics Of
mediated inflammation, Prevention is the rule. Methamphetamine Self-administered To
Educating our patients on the hazards of smoking Human Subjects by Smoking s- (+)-
methamphetamine hydrochloride, therefore, not Methamphetamine Hydrochloride. Drug
only helps them in preventing further aggravation Metabolism and Disposition. 1993
of their condition; it promotes health 3. Derlet RW, Heischober B:
consciousness of the society as well, Methamphetamine: Stimulant Of The

1990s. The Western Journal of Medicine.
1990

RECOMMENDATIONS 4. Grinspoon L, Hedblom P: Amphetamine
Abuse. Drug Therapy. 1972

The present study can only demonstrate 5. Cohen S: The Abuse of Amphetamines.The Substance Abuse Problems. 1981
objectively the effect of methamphetamine 6. Smith, RC: The World of the Haight-
hydrochlorideon the nasal mucociliaryclearance Ashbury Speed Freak. Journal of
among users. The precise and direct Psychedelic Drugs. 1969
mechanisms by which it influences nasal 7. Kramer JC, et al.: Amphetamine Abuse:
mucociliary clearance rates remain unanswered. Pattern and Effects of High-Doses Taken
Therefore, it is recommended that further studies Intravenously. Journal of the American
be done regarding the direct influences of Medical Association. 1967
methamphetamine hydrochloride on nasal 8. Kalant H, Kalant O J: Death in
mucociliary transport activity such as electron Amphetamine Users:Causes and Rates.
microscopyof the nasal mucociliary layer of users Canadian Medical Association Journal.
to demonstrate the ultrastructuraland or molecular 1975

changes brought about by metha.mphetamine 9. Dangerous Drugs Board Annual Report
hydrochloride. It is hoped that a better 2000.
understanding of the destructivechanges caused 10. Schafer D, Brommer C, Riechelmann H:
by use on the nasal epithelium and itsmucociliary In vivo and in vitro effect of ozone and
function will lead to conclusive evidences of formaldehyde on human nasal

methamphetamine hydrochloride on the mucociliarytransport system. Rhinology
development of nasal and paranasal sinus 1999, 37:2, 56-60
diseases as well malignancies. 11. Johnston M, Watts S, Drake LA: In vitro

effects of diazepam on human ciliary
function. Acta Otolaryngol 1997, 117:6,
856-859

RECOMMENDATIONS FORFUTURE 12. Boek WM, Romeijn SG: Validation of
RESEARCH animal experiments on ciliary function

invitro.The influenceof substances used
A prospective cohort study would be an clinically.Acta Otolaryngol, 1999, 119:1,

alternate study design. Nasal mucociliary status 93-97
of subjects without prior exposure to 13. Braverman I, Wright ED, Wang CG:
methamphetamine hydrochloride is initially Human nasal ciliary beat frequency in
measured. After exposure, that is, after use of normal and chronic sinusitis subjects. J
the substance for a specific time, measurements Otolaryngol, 1998, 27:3, 145-152.
are repeated. Nasal mucociliary clearance rates 14. Torkelly I, Rautiainen M: Long-term
can then be compared withthe subjects whowere follow-up of the clinical relevance of
never exposed and with the methamphetamine shorter outer dyneim arms in human
hydrochloddeusers.The effects howevermay take nasal cilia. Eur Arch
some time or even years before the changes are Otorhinolaryngology,1998, 255:10,495-
evident,and are thus more laboriousand tedious. 498

15. Majima Y Atsuta S: Nasal mucociliaryRandomized experiments on humans would not clearance of chronic sinusitis in the
only be unethical but impossible to conduct.

relationto theological properties of nasal
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107:1, 45-51
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ABSTRACT

A comparative cross-sectional study was done to investigate accelerated hearing loss among
jeepney drivers of Tanauan, Batangas. Screening audiograms were taken and compared to a general
population database to adjust for age-expected hearing loss. Hearing thresholds of 30 male jeepney
drivers with a mean age of 32 were taken. These were compared to thresholds at the 50thpercentile with
normative, age and sex matched hearing data from the International Standards Organization (Database
A). At the 50t" percentile relative to Database A, jeepney drivers lost about 15 dB, 27 dB and 14 dB at
3000, 4000 and 6000 Hz, respectively. For high frequency hearing loss, the computed relative risk was 1.7
and attributable risk was 12. For broad frequency hearing loss the relative risk is 1.2 and attributable risk
is 6. These results are consistent with accelerated hearing loss in excess of age-expected loss among
the jeepney drivers.

INTRODUCTION

Hearing loss caused by exposure to occupational caused by any sound on the stereocilia of the
noise results in devastating disability that is virtu- hair cells of the basilar membrane of the cochlea
ally 100% preventable. Noise induced hearing loss can cause cell death. Noise induced hearing loss
is the second most common form of sensorineu- therefore represents excessive "wear and tear" on
ral hearing deficit, after presbycusis. Noise in- the delicate middle ear structures. With discon-
duced hearing loss can be prevented by avoiding tinued exposure, further significant progression
excessive noise and use of hearing protectors, of hearing loss stops.
Avoiding noise exposure stops further progres- Noise is probably the most common occupational
sion of the damage. People who are exposed to and environmental hazard. Studies done in the
excessive noise should be screened. When hear- United States report that 30 million Americans
ing loss is suspected, a thorough history, physi- are exposed to potentially harmful sound levels
cal exam and audiometric studies should be per- in their workplaces. Moreover; as many as 10
formed. If these examinations reveal hearing loss, million Americans have hearing loss caused in
referral for a full audiologic testing is recom- part by excessive noise exposure in the work-.
mended, place or during recreational activities. The eco-
Noise can be described in terms of intensity (per- nomic costs of occupational hearing loss have
ceived as loudness)and frequency (perceived as been estimated to be in the billions of dollars.
pitch). Both the intensity and the duration of noise Noise induced hearing loss has been well recog-
exposure determine the potential for damage to nized since the industrial revolution. In the Philip-
the hair cells of the inner ear. Even sounds per- pines however, there is little awareness of the
celved as "comfortably" loud can be harmful. Noise possible deleterious effects of noise on hearing.
reduced hearing loss is a sensory neural hearing The jeepney has been with us since the end of
deficit that begins at frequencies between 3,000 the second world war. Through Filipino ingenuity,
to 6000 Hz and can develop either gradually as a military jeeps left behind by the Americans were
result of chronic exposure to excessive sound transformed into a popular mode of mass trans-
levels or from an acute exposure to short term port. The extension of the rear of the jeep to ac-
impulsive noise. Excessive shearing forces commodate a seating capacity described as "al-
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ways room for one more" as well as the elabo- Impairment. This ISO standard represents the
rate and ornate decorations have changed little most complete knowledge on the effects of noise
through the years. It has helped shape the Phil- on hearing sensitivity available today. Database
ippine nation by plying its arteries conveying A of ISO 1999 was developed from the hearing
people to every destination across the country, thresholds of a large otologically normal
Nowadays, the jeepney has earned a bad reputa- population derived from several survey studies.
tion for causing traffic accidents and polluting our The subjects were screened specifically to study
air with its exhaust fumes. It is postulated that its the effect of age (presbycusis) on hearing without
diesel engines are doing more than just centrib- confounding caused by otological disease,
uting to the noise pollution. The researcher would environmental noise, etc. An otologically normal
like to investigate whether the noise generated person is defined as a person in a normal state
by jeepneys is enough to cause noise induced of health who at the time of testing is free from all
hearing loss among jeepney drivers, signs and symptoms of ear disease or excess

cerumen, with no known ear pathology and with
OBJECTIVES no history of undue exposure to noise. This

definition is the one that was used to select

1. To investigate the occurrence of accelerated subjects for the data presented in ISO 7029
hearing loss among jeepney drivers of (Acoustics - Statistical distribution of hearing
Tanauan Batangas. thresholds as a function of age). This standard

2. To compare the prevalence of hearing loss did not account for persons with a history of
between jeepney drivers and a highly exposureto potentially ototoxic drugs and familial
screened otologically normal population, hearing loss. Comparisons with database A will

therefore allow for the estimation of excess

METHODS hearing caused by factors not related to age. The
Standard includes formulas for predicting the

Subjects distribution of database A hearing thresholds for
The study base included jeepney drivers any age from 18 to 70 years old over frequencies

from Tanauan, Batangas with at least 10 years between 125 to 8000 Hz, assuming that the
of work experience as ajeepney driver. This cohort median (50L"percentile) hearing threshold for an

18 year old person is 0 dB hearing loss.was composed of 30 male volunteers with no
For each of the 30 Jeepney drivers, anprevious exposure to environmental noise such

as military experience or factory work. Also age-matched male control subject at the 50_h
excluded were those with a previous history of percentile of Database A was created. Predicted
ear trauma or infection. An otologic examination hearing thresholds of the control subjects at each
was done to include only those with normal frequency was determined. As a result, the age

distribution of Database A control subjectsappearing ear canals and tympanic membranes.
matched that of the entire cohort of jeepney

Medical Examinations drivers.
Examination of the jeepney drivers were

Relative risk and attributable risk for High andperformed at a private clinic in Tanauan Batangas
on October of 2001. All history, physical as well Broad Frequency Hearing Loss inJeepneyDrivers
as audiometric examinations were conducted by Versus Otologically Normal Persons
a single physician. Screening audiograms were High frequency hearing loss was defined
taken for 30 subjects using an audiometric booth as an average threshold greater than 30 dB at
and an Interacoustics Diagnostic Adiometer 3000, 4000 and 6000 Hz. Broad frequency hearing
Model AD 27. The audiometer was calibrated loss was defined as an average threshold
according to the manufacturer's specifications by exceeding 20 dB across 500, 1000, 2000, and
a certified technician beforethe examinations were 4000 Hz, TM The number of jeepney drivers

done. Right and left ear data have been averaged, exceeding this criteria for the average of the two
ears was calculated.

Comparison of Jeepney Drivers Threshold Data The number of age matched subjects
With Those of a Highly Screened Otologically from database A (P1) as well as the number of
Normal Population (Database A of ISO 1999) jeepney drivers (P2) exceeding the high and broad

To predict the effect of noise exposure frequency criterion were taken.
on hearing, the Internaltional Organization for
Standardization developed ISO 1999 RelativeRisk=P2/P1' AttributableRisk=-P2- P1
Determination of Occupational Noise Exposure
and Estimation of Noise Induced Hearing
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RESULTS FIGURE2
Jeepney Drivers Hearing Loss in
Decibels HL and Hearing Loss for

Theaverageageof the30jeepneydrivers Age-MatchedDatabase A Subjects
and controlsubjectsfrom databaseA was 32 -lo ........
years. When resultsforbothearswereaveraged, o
29 of 30 jeepney drivers had high frequency 4o
hearingloss(3000,4000 and6000 Hz)compared
with 17of 30 subjects fora databasea population 2o
withsimilaragedistribution.This yieldeda relative _o ',...........................,,,.
risk for the jeepney drivers of 1.7 and an 4o ,.

%

attributable risk of 12. When both ears were _o
% S

averaged, 29 of 30 jeepney drivers had broad 6o " _"
frequency hearing loss (500, 1000, 2000, 4000
Hz) compared with 23 of 30 of a database A 7o
populationof similarage distribution.Thisyielded 8o
a relative risk for the jeepney drivers of 1.2 and 6o
an attributable risk of 6. 16o

110

FIGURE 1 illustrates the mean hearing thresholds dB Hz 250 500 1000 ;'000 300(3 4000 6000

over frequencies of 250 to 6000 Hz which were taken
from the jeepney drivers. Jeepney Drivers .....

Database A ...............

FIGURE 1

Mean Hearing Thresholds of
Jeepney Drivers in Decibels (dB) FIGURE 2 illustrates the differences between the

-lo jeepney driver's hearing thresholds and those predicted
for persons of the same average ages from database A,

o Over the 3000 to 6000 Hz range, hearing generally became

lo progressively worse relative to the comparison groups.

2o

"ll
_lli=_ j I_

40 _ - L _l

5o 1 ,. .. . of 11dB loss across all frequencies. Therefore,
_o _ _ _. the results suggest that the rate of age_related
7o hearing loss forjeepney drivers are accelerated

not only in the 3000 to 6000 Hz range but also
8O

across all frequencies. Because these analyses
9o removed the age-expected hearing losses, the

_oo threshold shift with increasing age cannot be
_o explained by the effects of normal aging
dB Hz 250 500 1000 2000 3000 4000 6000 (presbycusis).

The researcherthereforesuggeststhat
excess hearing lossamong jeepney drivers is
caused by occupational noise exposure.

DISCUSSION Exposure assessmentsdocumented usinga
soundlevelmetershowthatjeepneydriversare

Whetherhearinglossathighfrequency subjected to prolonged periods of noise
range(3000, 4000, 6000) orhearinglossovera exceedingpermissiblenoiseexposurelevelsof
broad frequencyrange (250, 500, 1000, 2000, the Safety and Health Standards for Federal
and4000 Hz)wasconsidered97%ofthejeepney SupplyContracts(91 dB, 8 hoursper day),The
drivers met our definitions of hearing loss for the finding of exposures combined with apparent !
averageof bothears.Thiscompareswitha much accelerated hearing loss in jeepney drivers !
smaller number of 73% and 76% for high strongly suggesta noise related health hazard_
frequencyandbroadfrequencyrangerespectively, The limitation of this study was the lack
that would be expected from an age-matched of information on non-occupational noise
otologically normal population (database A). At exposure and other historical factors that might
the 50t"percentilerelativeto DatabaseA,jeepney have affected the hearing of the jeepney drivers.
drivers lost about 15 dB, 27 dB and 14 dB at Although these non-occupational factors could
3000,4000 and6000 Hzrespectivelyandaverage not be completely controlled, an independently
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ABSTRACT

Objectives:
General: To evaluate the nasal inspiratory peak flow measurements usingdescriptiveand
statisticalinference

Specific: Todetermineif there isanysignificantdifferencebetweenintra-and inter-trialmeasurementsof
peak flow rate. To determine if there is any significantimprovementin the peak flowrates of patients
beforeand after sinussurgery.To validatelocallythe previouslyestablished correlationbetweennasal
peakflow meter and rhinomanometer.
Design: Analytical
Setting: Tertiary government hospital
Patients: Tenhealthy subjectswere chosento undergo both rhinomanometryand nasal inspiratory peak
flow determination. A second phase of the studygathered data from previously operated patients, 27 of
whom hadseparate leftand right peak flowreadings before and after surgery_Datafrom anothergroup of
14 patients with simultaneous bilateral peak flow readings before and after surgery were also gathered.
Results: A maximum correlation of-.363 between peak flow and resistance was gathered. Correlation
between right peak flow and resistance yielded -.676. An F value of 0.349 and 0.816 for intra- and inter-
trial peak flow variat)ilitywereobtained. Differenceof peak flowreadings before andafter surgery revealed
a probability value of .0002.
Conclusion: There was no significant correlation established between the nasal peak flow meter and
rhinomanometer. The peak flow readings were consistent through inter- or intra-trial measurements. A
significant differencewas obtainedwhen peak flowreadings before andafter surgerywere compared.

INTRODUCTION

The importance of evaluating nasal a foam attached to a siliconetubing leading to
patencycannot be underscoredboldlyenough, the pressureport of the meter, only one.nasal
Forthe ENT specialist,letalone the rhinologist, cavity is evaluated at a time. Total airway
the cure to a patient's obstructive symptom resistance is eventually computed using the
requires a meticulousassessmentof the nasal valuesfromeachofthe nasalcavities.
cavity, its anatomic as well as its functional In 1973, Taylor and associates
status, introducedrecordingofthe nasalpeakexpiratory

Objective devices and methods have flow rate witha Wright peak flow meter. Seven
been in circulationas early as the start of the years later,Youltenpresenteda peak inspiratory
21_tcentury. It was onlyin the 1970's, however flow meter which was mainlyan inverted mini-
that the more standardized rhinomanometer Wright peak flow meter.13Other versions of the
became available? From that time up to the inspiratory peak flow meter has since invaded
present, it has been the instrument of choice in thecommercialscene. This simpledeviceallows
the objective assessment of nasal patency.1,3,1_. for measurement of air flow in a less tedious
13 Rhinomanometry allows for the simultaneous manner as the rhinomanometer. Furthermore, it
measurementofairflowandtransnasalpressure has attracted more interest because it is
Fromsuch variables, the nasalairwayresistance inexpensive, quick and easy to handle by the
is derived. Becauseit is the natureof the anterior patient himself? in additional contrast to the
rhinomanometer thatonenostrilbeoccludedwith rhinomanometer, it was designed to measure
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values with both nostrils devoid of any plugging deviation, nasal discharge and abnormal masses,
apparatus, The absence of post-nasal drip and a clear breath

Literature regarding the correlation sound completed the criteria for normality.
between these two devices are currently
available.4.1_ The validity of peak inspiratory flow The Procedure
has been evaluated in several studies by A table of random numbers was used to
assessing the correlation between peak decide the order of examination to be done on a
inspiratory flow measurements and other patient. As soon as a patient came in, the
parameters of nasal flow measured by laterality of the nostril to be tested was first
rhinomanometry. The parameters tested are decided upon. Numbers 1 to 3 corresponded to
nasal airway resistance as detected by left, numbers 4 to 6 corresponded to right and
rhinomanometry, and airflow as measured by a numbers 7 to 9 for simultaneous testing of both
peak flow meter. These studies consistently nasal cavities. Zero was disregarded in this
showed strong correlations between peak particular decision making. The next thing which
inspiratory flow and other measurement was decided upon was the kind of instrument to
techniques, rhinomanometry included. 2 be used first. Was it the peak flow meter? Or

If such correlation exists, then the the rhinomanometer? Again the table of random
question arises: can a simpler, more economical numbers was used Zero to 4 meant that peak
peak flow meter substitute for a more complex flow meter be used first. Numbers 5 to 9 stood
and costly rhinomanometer? In a developing for the rhinomanometer. As there were three
country like the Philippines, where every possible variables regarding laterality (left, right and
means to economic progress is indispensable, bilateral), the table of random numbers was used
the substitution of the expensive with the cheap a second time. Naturally, any number denoting
without compromising purpose is in itself sublime, a laterality which was already tested was
The general objective of this study is: disregarded. And each time a laterality was
- To evaluate the nasal inspiratory peak flow chosen, the instrument to be used was
measurements using descriptive and statistical automatically decided upon, as well.
inference. The ten subjects came back three times

for a repeat of the procedure. They did so following
Specifically, it aims: their original order of chronology. There was an
a) To determine if there is any significant differ- approximate time interval of 40 minutes before a
ence among intra-or inter-trial measurements of subject came back for another trial. This 40-
peak flow rate minute interval served as the basis for the
b) To determine if there is any significant ira- computation of inter-trial variability of peak flow
provement in the peak flow rates of patients be- measurement.
fore and after sinus surgery.
c) To validate locally the previously established The Technique
correlation between nasal peak flow meter and A patient was subjected to an In-Check
rhinomanometer Portable Inspiratory Flow Meter (Clement-Clarke).

To determine the airflow in one nostril, the plastic
cap of an oxymetazoline nasal spray served as

MATERIALS AND METHODS an improvised apparatus to occlude the non-test
nostril. The patient was asked to expire fully.
The anesthesia mask which was connected to

The Subjects the flow meter was then snugly fit on his face
Ten healthy subjects, 6 females and 4 covering the nose and mouth. He was then

males were included in the study. Age ranged instructed to close his mouth and inhale forcefully
from 25 to 35 years. All subjects were negative through his nose for the approximate duration of
for allergic and non-allergic rhinitis, sinusitis, one second. A patient was asked to do the
asthma and other chronic obstructive pulmonary exercise three times ina row with an approximate
diseases at the time of the tests. They were interval of 5 to 10 seconds. This 5- to 10-second
assessed based on their history. Physical interval served as the basis for the computation
examination of the nasal cavities using a 30 of intra-trial variability of peak flow measurement.
degree 4 mm sinuscope were done to corroborate The value on the peak flow meter was recorded
their history. Likewise, visualization of the each time he inhaled.
oropharynx for any sign of infection were done. An Atmos Rhinomanometer 300 was

Eachsubjectalsounderwentchestauscultation, usedforeachsubject,Asimilaranesthesiamask
Normal findings included the lack of septal with an annular diaphragm spiroceptor was used.
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This spiroceptor had a hose connected to the RESULTS
machine. A silicone tubing leading to the
pressure port of the meter protruded from the TABLE1
anesthesia mask. A foam was attached to this Descriptive DataForBilateralResistance

silicone tubing, This foam was snugly inserted (at 75, 150 & 300 Pa), Maximum And MeanPeak Flow In All Trials
into the non-testnostril. The patientwas advised

Trial Res 75 Res lS0 IRes 300 Max Pf Mean Pf

to breathnormally for 16 seconds,approximately ----£-........ _;_4-....... 0:31 0.32 87 8o.B_
the time it takes for 4 inspiratory-expiratory 2 o.23 0.29 0.39 86 60.33
cycles. The rhinomanometer was specifically 3 0.23 o.31 o.41..........03.5 77.83
designed to test one nostril at a time. Average 0.23 0.3 0.32 85.13 8066
Simultaneous testing of both nasalcavities were The highestcorrelation established was
therefore not possible. After both nostrils were -0.363 betweenthemaximumflowandresistance
tested, the machine gave out the readings on a at 300 Pa (Table2). This was a weakly negative
thermal paper. The bilateralmeasurementswere proportion between the two parameters, which
computed by the machine and recorded on the simply meant that as resistance increased, the
same paper, flow decreased.

Data collected were fed into the Stata TABLE2
Version 6.0 Software for analysis. Descriptive CorrelationTableBetweenBilateralResistance
data of means and standard deviations were (at 75, 150 & 300 Pa) Versus Maximum

gathered. Multiple analyses of variance were And Mean Peak Flow In All Trials
Trial 1 Trial 2 Trial 3

accomplished to determine the compatibility of M,.Pf M*anPfMaxPIMQa[I_MaxPfMeai]l_.
correlation. Correlations were assessed using _e,7_ 0.2,, o.lo2 _0.o924.002 o.157 o.0,3

Res 150 0.187 0.Q09 -0.253 -0.154 0.013 -0.174
Pearson's formula.All possibleparameterswere ,e,300 o._2_ o.0s_ _o.36_,o.3= .0.o09 ,0.2_2
correlatedwitheachother. Since relatedliterature
pitted airflow against resistance, the studyopted
to reportthesame parameters.The unilateral(with Acorrelationbetweenthe left nasalcavity
the occluding cap) and bilateral (without the maximum airflowand resistanceat 75 Payielded
occluding cap) airflows were correlated a value 0.309 (Table4). This is in contrast to the
respectively with the unilateral and total previous negativerelationship betweenflowand
resistance. Intra-trial and inter-trial variability of resistance. The highest correlationhoweverwas
the peak flow measurements were analyzed,as -0.676, which surpassed even that of Wihrs at -
well using the two-wayAnova. 0.59 (Table 6). Note, however, that this value

Phasetwo of the studyrequired retrieval was derived from a single cavity, in contrast to
Wihl's bilaterally patent cavities.of patients' charts. These were patients

previously diagnosed of nasal polyposis who TABLE3
underwent nasal peak inspiratory flow Descriptive DataForAirway Resistance
determination prior to and after sinus surgery. (at 75, 150 & 300 Pa) Maximum And Mean

These patients were seen and treated between PeakFlowOf TheLeftNasalCavity

JuneandSeptember,2001. Peak inspiratoryflow T,= P.,ee75 Re, 150 l 1_8300 J MaxPf MaanPf
1 0.58 0.79 1.09 55 49.64

measurements of these patients were gathered 2 0.53 0.69 0.97 54.5 48.9_.....

and testedforsignificantimprovement.Onegroup 3 0.48 0.62 0.84 59 _521_.5-
(n=27) only had left and right peak flow Av,,aga o.53 0.7 o.9_ 38.2 50.34
measurements, Simultaneous recordingof both
nasalcavitieswerenotdoneinthis group. Another TABLE4
(n=14)group only hadthesimultaneousrecording CorrelationTableBetweenAirwayResistance
of bothcavities without the separate readingsof (at 75, 150 & 300 Pa) Versus Maximum And

Mean Peak Flow Of The Left Cavity In all Trials
left or right. These groups were analyzed T.a,_ Tri,12 Trial3

separately. Descriptive data were taken. ..xP, Mlill. l:_ Ma_.I:_ Me&,t_ MIIxPf MeanPf

Differencesbetweenpre-andpost-operativepeak _"_ -o.o,. -o.15o o.,2 0.0,0_ o._o9 0.29_Res 150 -0.101 -0.158 0.089 0.027 0.124 0.138

flow measurements were analyzed using the t- Re,_O0 -o._3,I .o._3 0.o_ o.o2 o.o_5 0.000
test.

Average bilateralnasal resistanceat 75, TABLE5
150 and 300 Pascals (Pa) were 0.23, 0.3 and Descriptive DataForAirway Resistance
0.32 respectively. Average maximum peak flow (at 75, 150 & 300 Pa) Maximum And MeanPeak Flow Of The Right Nasal Cavity
and mean peak flow were 85.13 and 80.66 Try= _,76 _,_6o R.s_oo _ax_ Me_,Pr
respectively (Table 1), 1 045 0.59 07_ 51 4ooz

2 0.47 0.6 0.83 45,5 43,97

3 0,51 0.63 0.87 52.5 49.13

Ave rage 0 47 0,6 0.8 49.6 46.39
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TABLE 6 TABLE 9
Correlation Table Between Airway Resistance Test Of Difference Between The Average Trials Of

(at 75, 150 & 300 Pa) Versus Maximum And Pre And Post-Operative Peak FlOw Determination
Mean Peak Flow Of The Right Cavity In all Trials (Separate Recordings Of Left And Right Nasal Cavities)

"" _ Trial1 " Trill2 THilS - -Mean Otfference SED t-value Prob

IMax P/ Mean I;f Max P/ Moan _ Max Pf Mlan Pf'" Left R'e-op 25.37

Res75 , -0.109 " -0,091 -0,2"75 -0,142 -0,531 -0,617 Left Post-op 4_','74 -20.37 5,99 -3,4 0,0006
Res750 -0 152 -0.145 -0.309 -0.318 -0.416 -0.508
_s 30(3 .0.0_8 0.010 ,,0.076" -0,279 ,0.538 -0,632 F_ght _e-op 30.92

_ -21.92 6.22 -3.52 0.0004
" " RJghtPost-op 52.84

"*Significant at .001 level

Thetwo-wayanovawasusedto establish
inter- and antra-trialvariability of the nasal peak TABLE10
flow.Fvalueof antra-trialvariabilitywas 0.349while Descriptive DataOfTheAverage TrialsOf
that of inter-trial variability was 0.816 (Table 7). PreAndPost-Operative PeakFlowDetermination(Simultaneous Recordings Of Both Nasal Cavities)
The critical value of F is 0.05. This meansthata
value less than this implies a significantvariability Mean Standard
in the measurement of peak flow. Our results Deviation
indicate that no significant change in the peak Pre-operatiVe 57.66 15.84
flow measurements whether theywere taken at
5-to 10-second (antra-trial)or 40-minute (inter- Post-operative 86.21 21.74
trial) intervals.

TABLE 7

Anova Table For Test Of Difference Of TABLE 11

Peak Flow Measurements Through Time Test Of Difference Between The Average Trials Of

so.,ce of I s.m of oi,gre== of Me.. =urnof _ v.t.. Pre And Post-Operative Peak Flow Determination
variation I squares freedom squares (Simultaneous Recordings Of Both Nasal Cavities)

Betw een

Intra-tria'l 313,888El " 2 188,84445 0.341_ Mean Difference SED t-value Prob

Inter-trial "" 873.8880 .... 2 4-36.84445 0'.818 P{'e-op 57._
'Interaclio n 21"1'.1122 4 52.77'805 0.0986"_

Within 43,Z52.50' 151 .... 535.210 I_ost-ol_ 86.21 _ " -28154 ........ 7.18 ...... -3.97 0:(3(J02 ....

Total '4'41811.39 80 *°* Signrficant at .001 bevel

""Criticalvalue of F = .05

DISCUSSION
The student'st-testyieldeda significant

differencebetweenthepeakflowmeasurements Fromtheprecedingresultsandtreatment
before and after surgery. The probabilityvalues
gatheredfrom thegroupwhose leftand rightnasal of data, the correlation between nasal peak flow
cavities were measured separately were .0006 and rhinomanometry incurrent literature has not
and .0004,respectively (Table9). The groupwith been duplicated. The closest correlation ever
bilaterallypatentnasalcavities(no oxymetazoline attainedhere being-0.363betweenthe maximum
cap to occlude either nostril)yieldeda probability peak flow and resistance at 300 Pascals.
value of .0002 (Table 11). The critical value set However, at one point, the right"nasal cavity

maximum peak flowattained a -0.676correlation
was .001. Since computedvalueswere lessthan

with resistance at the same pressure (300
the critical, a significant difference of peak flow Pascals). This is higher than Wihl's correlationmeasurement before and after surgery was
established, of-0,59. Wihl's valuehoweverwasgatheredfrom

a bilaterally patentnose (meaning devoid of any
TABLE 8 occluding device like our oxymetazoline cap).c;

escriptive DataOfTheAverage TrialsOf Several reasons for our failure to reproduce are
Pre And Post-Operative Peak Flow Determination herebyenumerated.

The rhinomanometer in use has been
1 Mean J Standard Deviation acquired2 years hence,and re-calibrationof the

Pre-operative instrument has never been done. The same
Left 25.37 ] 21.97 instrumentwasrarelyused,generouslyaveraging
Right 30.92 I 23.26

Post-operative onepatientperweek. It is possiblethatfrom the
Left 45,74 22._ time ofacquisitionup to the time this study was
Right 52.8,4 22.47 done,accuracyofthe instrumentmight havebeen

altered, its unuse being a contributory factor for
inaccuracy. Carney, for one, mentioned that
anterior active rhinomanometry has several
potential sites for the production of errors,
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including the face mask, the anterior pressure variability. Our values 0.349 and .816 for intra-
probe and the nostril? and inter-trial measurements, respectively were

The parameters used in this study have far beyond the critical F value of .05 to achieve
not been exactly the same as those in available significance. Whether airflow was taken at 15-
literature. While Wihl used the corresponding flow second or 30-minute interval, the peak flow meter
and resistance values gathered at a pressure of gave a relatively consistent reading.
200 Pascals our rhinomanometer, on the other The peak flow meter can detect change
hand only had measurements recorded at 75, in nasal patency. This was displayed by the
150 and 300 Pa. This difference might have significant shift in peak flow values after surgery.
caused our inability to come up with similar In a study by Quine, he mentioned that despite
results, the lack of correlation between objective measures

The values gathered from the peak flow of nasal function and the patient's perception of
meter were those from the left and the right nasal obstruction, these measures are still
nostrils, separately taken using the essential in assessing the role of surgery in
oxymetazoline cap to occlude the non-test nostril, treating nasal obstruction because the patient's
As mentioned, this is not the usual application assessment of the nose may not relate to the
of the peak flow meter, and definitely not in function of the nose as an airwayJ _ The patients'
accordance with its specifications. These same assessment of their nasal status were not
values were compared vis-a-vis the resistance however included in this study. Suffice however
values from the rhinomanometer. It was this thatthe values gathered from the separate ( right
method that produced our strongest correlation and left) and simultaneous (nose devoid of the
at-0.676. This is a novelty considering that peak oxymetazoline cap) peak flow readings were .0006
flow meters were designed to measure nasal for left, .0004 for right and .0002 for both nasal
airflow with both nostrils patent. Our method, cavities. These are way below the critical value
though unconventional, may merit validation and of .001. These figures represent significant
further investigation as unilateral measurement difference between the pre- and post-operative
may possibly reflect an overall objective peak flow readings.
assessment of nasal patency.

The nasal cycle is a factor worthy of note.
The previous studies used a decongestant to CONCLUSION AND RECOMMENDATIONS
override this factor. This paper did not use any.
It has been claimed that rhinomanometry has not A statistical evaluation of the nasal peak
been used regularly in clinical practice because flow meter is herein presented. Although no
of the variability of resistance measurements significant correlation was established between
taken in the un-decongested nose. 1 Our un- the nasal peak flow meter and the
decongested noses, then, may have given us rhinomanometer, the former can detect post-
variable measurements, operative change in nasal patency. Furthermore,

Subjective factors may also have come the peak flow meter displayed consistency in the
into play. The forceful inspiration for one may measurement of the rate of nasal airflow
have had variations within the same subject, regardless of time interval.
Naturally, repeated forceful respirations are tiring, The authors recommend that detailed
so that latter exercises may not be as duplication of the methods of Wihl et al are to be
comparable in magnitude as the previous ones. followed if only to reproduce the same correlation
Furthermore, repeated forced nasal respirations between the peak flow meter and
can markedly influence nasal patency by affecting rhinomanometer. This paper also underscores
the blood content in the sinusoid vesselsJ The the importance of mechanical re-calibration if only
mouth may not be tightly shut that air entry per to maintain an accurately performing device.
orem may cause a different reading. Alar Likewise, we recommend the use of the nasal
collapse, likewise, decreases the inspiratory flow peak flow meter in patients before and after
in a subject which has a bearing on the amount operation, if only to objectively assess the effect
and rate of air flowing through the nostrils, of the surgical procedure.

However, despite our inability to come In a country like the Philippines, where
up with similar correlation, the nasal peak national economy dances on the thin wire of
flow meter exhibited consistency through time. instability, alternative modes from the free to the
Our intra-trial values (whose maximum interval less costly are openly encouraged. Such modes,
was 15 seconds) pitted against inter-trial as long as compromise to objective is neither
measurements (whose minimum time interval impending nor imminent, deserve their place in
was 30 minutes) reproduced insignificant society. The nasal peak flow meter, though simple
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in form and principleis one such mode, sansthe 7. Mendoza OM, Borja MP, Sevilla TL:
crystaldisplay,devoid ofthe thermal adornments. Foundations of Statistical Analysis for the
Its consistency,however,hasbeenproven herein, Health Sciences, Philippines, 1999
andso meritsour approvalas an alternativemode 8. O'Neill G, TolleyNS, Hollis LJ et al: Analysis
in the evaluation of nasal patency. This is not of rhinomanometricdata basedupona model
stinginess. It is ingenuity. This is not backward of nasal airflow and logarithmic
mentality. Itis innovativeness, transformation of the data. Clinical

Otolaryngology and Allied Sciences
1996;21:524-527.
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FINE-NEEDLE ASPIRATION BIOPSY IN THE DIAGNOSIS
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ABSTRACT

Objective: To evaluate the usefulness of fine needle aspiration biopsy in the diagnosis of thyroid carcinoma.
Design: Analytic Study
Setting: Tertiary Medical Center

Patients: All euthyroid patients with palpable thyroid nodules where FNAB and subsequent surgery was
done at this institution from January 1998 to June 2001.

Result: A total of 155 FNAB's were collated. Of these, 49 patients had surgery. Their FNAB's were
correlated with the corresponding 49 histopathological results. The sensitivity of FNAB was 57.14% and
the specificity was 97.14%. Positive likelihood ratio was 19.98, and negative likelihood ratio was 45.4.
Conclusion: The high likelihood ratio computed indicates that FNAB is desirable as a screening test for
thyroid carcinoma. Its high specificity rate makes it a good diagnostic test. However, the ratio between
the positive and negative likelihood ratio is less than expected, suggesting that its usefulness is
questionable. The low sensitivity rate proves this point. Despite this negative result, the use of FNAB is
still encouraged. Refinement of technique is suggested.
...........................................................................................................................................

INTRODUCTION

Thyroid nodules are one of the common subsequent appropriate management of thyroid
medical problems that otolaryngologists patients.
encounter. In most cases, patients undergo
studies, such as ultrasonography, computed
tomography/ magnetic resonance imaging, OBJECTIVE
biopsies and blood tests. Depending on the

results of these examinations, clinicians may opt General Objective:
just to observe these nodules or to proceed with The objective of this study was to
surgery, evaluate the usefulness of fine needle aspiration

While history, physical examination, biopsy in the diagnosis of thyroid carcinoma in
thyroid hormone assay, ultrasound and thyroid this institution.
scans provide valuable information regarding

thyroid nodules, the only screening modality Specific Objectives.
which can differentiate benign from cancerous 1. To determine the specificity,
thyroid nodules in most, but not all cases, is the sensitivity and likelihood ratios of
fine needle aspiration biopsy. Aspirates are FNAB's of euthyroid patients with
obtained for cytologic review, and the nodule is palpable thyroid nodules from
either classified as benign, suspicious or January 1998 to June 2001 in this
malignant. In this regard, FNAB holds a great institution in the diagnosis of thyroid
promise in the detection of thyroid carcinoma, carcinoma.

The noted advantages of FNAB are its safety, 2. To identify any source of error in the
ease of collection for both the patient and the performance of FNAB in this
clinician, and its affordability. Despite all these institution.

advantages, there is still remaining skepticism 3. To offer guidelines in improving the
in the abilities of this screening modality. Its diagnostic efficacy of FNAB in this
validity is still yet to be established in our institution.
institution. The results of this study will aid the
clinicians of this institution in planning the

*Presented,PSO-HNSAnalyticalResearchContest,December04, 2001,SarabiaManorHotel,IloiloCity
*'Resident,Departmentof Otorhinolaryngology-HeadandNecksurgery,QuirinoMemorialMedicalCenter



MATERIALS AND METHODS Histologic specimens were available for
49 patients. Of these, 40 (81.63%) had FNAB

The standard evaluation of patientswith result of negative for malignant cells, and 9
thyroid nodular disease in this hospital begins with (18.37%) diagnosed to have thyroid carcinoma.
history and physical examination. Functional state Thirty4our out of the 40 patients (85%) had a
is assessed by T3, T4 and TSH determination,
coupled with thyroid ultrasound. Nodules are ex- TABLE1
amined by FNA, using the ultrasound result as Distributionof FNABResults
guide, _ PmCENTAC_

FNA of the thyroid was done using a 1 ½ _.._ATIVEFQRMkLIC4_NTCELLS121 78.06
inch gauge 21 needle on a 20cc syringe. After FOSITiVEFORIVALIGt_NTCELLS'19 12.26
applying antiseptic, the thyroid nodule was im- SUSPICIOUSFORIVALIC.4_NCY" 4 2.58
mobilized and aspiration was done, withdrawing NON_GNbS_CS__AR 11.... flTOTAL 155 100
the plunger until the first appearance of fluid in
the hub of the needle. In cases wherein the nod-

ule is cystic, all the fluid is aspirated and sent for TABLE2
cellblock examination. The specimen was ex- DistributionOf HistopathologicExamination Results
pelled onto a glass slide and smeared by gentle

NUMBER PERCENTAGEpressure with a second slide. The minimum num-
ber of slides obtained was two. These were sent BENIGN 34 69.39

to the pathology department for reading. - MALIGNANT 15 30.61
Slides examined by the pathologist were - TOTAL 49 i 00

classified as nondiagnostic, benign, suspicious
or malignant. Nondiagnostic indicates that there
is an insufficient number of thyroid cells in the benign nodule on final histopathologic
aspirate and no diagnosis is possible. A examination. Eight out of the nine patients
nondiagnostic aspirate was repeated. Suspicious (88.89%) had thyroid carcinoma. (Table 2.)
cytologic diagnoses were considered to be Based on the above results, the
positive for malignancy, sensitivity of FNAB was 57.14% and the

The results of thyroid aspiration biopsies specificity was 97,14%. False negative rate was
ofeuthyroid patients with palpable thyroid nodules computed at 42.85% and false positive rate at
in this hospital during the period between January 2.86%. Positive predictive value was 88.89% and
1, 1998 and June 30.2001 were collected. The the negative predictive value was 85% The overall
cytologic and histologic diagnoses in those accuracy for cytologic :diagnosis was 85.7%.
patients who underwent surgical intervention in Positive likelihood ratio was 19.98%, and negative
our hospital were then compared, likelihood ratio was 0.44%. (Tables 3, 4 & 5.)

The results of the final histopathologic

diagnosis were used as the gold standard. The TABLE3
results were either classified as benign or CorrelationBetweenCytologic And Histologic Diagnosis
malignant tumor. No further classification was
made in this study. The clinical usefulness of FNA CYT_OGY
was evaluated by computing the sensitivity, _STa_Oe_' NB_ATIMEfor l_361TIVEforTOTAL

MalignantCells MalignantCells

specificity and likelihood ratios. 8mc_ 34 1 35
IWUGN&NT 6 8 14

RESULTS "TOTAL 40 9 49

A total of 155 euthyroid patients with TABLE4
palpable thyroid nodules were examined by FNA ResultsOfStatisticalTesting*
of the thyroid in this institution between January
1998 and June 2001. Of the total number of TEST RESULT

patients, 121 (78.06%)had nodules that were Sensitivity, 5.7.14%
negative for thyroid malignancy, 19 (12.26%) had SPe¢ific itS; 97."i4%
nodules that were positive for thyroid malignancy, False Ne'gative 'Rate 42.8 5%
4 (2.58%) had nodules that were suspicious for -.- False Positive Rate 2.86%
thyroid carcinoma, whereas in 11 patients
(7,10%) the specimen was unsatisfactory for Positive Predic'tiveValue 88,89%
diagnosis. (Table 1.) Negative 'Predictive Value 8'5%

Accuracy 85.70%
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TABLE5 Foreign literature reports a sensitivity of
RelationBetweenFNADiagnosisAndThe 91.8% It is for this reasonthat in most clinics,

PresenceOrAbsenceOfMalignancy FNA hasbecomea standardtestintheevaluation
Thyroid Ca present st Thyroid Caabsentst of thyroidnodules.It isbelieved that FNA is the

_,sto_opy _,sto_og.__. first, and in the vast majority of cases, the onlyLikelihood

FI_ResultNumberProportion NumberProportionRatio test requiredfor theevaluationofa solitarythyroid
i Positive for 8 0,57 1 0.03 19._ nodule.
M==_nsncy.. Inour experience,FNAB hasa sensitivity
hbgativefor6 0.43 34 0.97 0._ of 57.14%. It is relatively low compared to theIv'eligaancy

• above studies. However, our results are
*COMPUTATIONS comparable to other studies. A studyconducted
SENSITIVITY : proportionof patients with disease who nave a positive test

_1,xloo=sT._,_ by Giard, et.al., (1999) also shows a sensitivity
SPECIFICITY : proportionof patient5 free ef dlse_i_ewho f'iave a negative test

o_,_5x10o• gT.f4_ of 57%. They found out that only 41% to 47% of
FALSE NEGATIVE : proportion of patients with tilt=ease who have a negative test th y=6/14X100 =42,#5'Y,,, roid carcinoma cases were detected
FALSE POSITIVE'.=1/35Pf°P°rti°nX100 =°f2,86%p"tient5f .... f diset,tse who rl.... positive t.st cytologically. They concluded that majority of
havePOSITIVEtlledlseasePREDICTIVEVALUE : ptoport,on of those with a positive test who aCtually thyroid carcinoma cases are not detected by

=_/gx ,0o =s,,_', FNAB.
NEGATIVE PREDICTIVE VALUE : proportion of those wilh a negative lest who
ectually are free of the disease

;3,,,o×1oo=,_._ A similar study by Oertel (2000)
ACCU,ACY°(8._),,9x_og=_5_ regardingtheefficacyof FNA'sindetectingthyroid

cancer also shows a sensitivity of 60%, which is
claimed to be a realisticvalue in a setting where

DISCUSSION cytopathologicexamination is not that common_
The low sensitivity of our test follows a

Physical examination of the thyroid, highfalse negativeresult. Computed at 42.85%,
when performed by well-trained physicians, it is quite high compared to 1,5% to 11% in
allows the detection of the majority of thyroid present literature. A high false negative value
nodules. However, physicalexamination cannot translates to a high rate of missed malignancy.
determine whether a nodule is neoplastic or However,thevaluemaydependon the numberof
benign. Thyroid ultrasonography permits the patients who subsequently have surgery and
detection of thyroid nodules measuring even a histologic review. In most retrospective series,
few millimeters in size, but a reliable histologic notall patients with a benign cytologic diagnosis
diagnosiscannot be made. FNABtries to offer a subsequently have thyroid surgery, suggesting
cytologic diagnosis. Biopsy of thyroid nodules that false-negative rates should be interpreted
usuallyprovidesthemostvaluable informationin with some skepticism. Despite this note of
helping a physician to decide whether a surgical caution,mostauthoritiesagreethat the truefalse-
operation is necessary, negative rate is less than 5% if all patients have

A number of clinicians advocate fine thyroid surgery.
needleaspiration biopsyas the first examination Very small nodules where accurate
after clinical discovery of a thyroid nodule. In our needle placement is difficult, and nodules too
institution, upon discovery of a thyroid nodule, largeto allowpropersamplingfrom allareas,may
T3, T4 and TSH determination and thyroid also causea highfalsenegative rate.A reviewof
ultrasonographyisdone.Thyroidultrasonography the charts of the patients who had a negative
is used as a guide in performing fine needle FNA result anda malignant final histopathologic
aspiration, diagnosis was made and it was notedthat these

An adequatespecimenof goodtechnical patientshad palpable nodules bigger than 4 cm.
quality is considered diagnostic or satisfactory It is also important to note that accuracy
and may be benign, suspicious, or malignant. A of FNAB declines when follicular lesions are
benigncytologicdiagnosis is seen in50% to 90% examined. According to Batsakis (1999),
of the specimens. From 10% to 30% of FNA delineating follicular neoplasms from
cytologic specimens may be suspicious for adenomatous nodules cannot be definitely
malignancy or indeterminate (average, 20%). A accomplished by examining fine needle
malignant or positive cytologic diagnosis varies aspirates. A final histopathologic diagnosis of
from 1% to 10% (average, 5%). In this study, follicularcarcinoma was given to those who had
78.06% of the specimens were benign, 2.58% a negative FNA in this study. These would
was suspicious for malignancy,and 12.26%was probablyaccountfor the highfalse negativeFNAB
malignant. Our nondiagnostic smearcomposed result in our particular study.
of 7.10% compared to 2% and 17% in foreign Lastly,however,we cannot discount the
studies, fact that false-negative ratesare lower incenters
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experienced with the procedure and with cytologic the nodule rather than repeatedly from one spot.
interpretation by expert cytopathologists, The absence of malignant cells in an otherwise

The question that is of practical concern acellular specimen does not exclude malignancy.
to the clinician and the thyroid patient is: "If the It is good practice to biopsy all accessible nod-
results is positive (or negative), what are the ules in a multinodulargland
chances that the patient has (does not have) the 3. FNAB is a relatively simple and inex-
disease?" In this case, the predictive value is of pensive procedure. To maximize its potential as
primary importance. Predictive values in this a diagnostic tool, cooperation among clinicians,
study have a high numeric value. With this result, pathologists, radiologists and nuclear physicians
clinicians can be more confident in saying that a is maximized.
thyroid patient with a negative test result does
not have thyroid carcinoma (85%), and that a
patient with a positive test result does have thyroid
carcinoma (88.89%). It is the best possible
estimate of the presence or absence of thyroid
carcinoma.

Likelihood ratios (LR) are obtained by
dividing the likelihood of obtaining that result
among patients with histologically proven thyroid
carcinoma and the likelihood of the same

cytologic diagnosis among the patients with no
thyroid carcinoma at histology. It indicates the
desirability of a particular test. A positive LR of
more than 1 and a negative LR of less than 1
would make a particular screening test desirable.
In our experience, the positive LR was 19.98 and
the negative LR was 0.44, indicating that FNAB
is a desirable screening test. However, the ratio
between the two was computed at 454. The ideal
ratio is 50 or more, suggesting that its usefulness
in our setting is questionable.

CONCLUSION/RECOMMENDATIONS

The results of the current study show that
the cytologic examination of thyroid nodules by
FNA is desirable as a screening test for thyroid
carcinoma. The high specificity rate makes it a
good diagnostic test. However, the ratio between
the positive likelihood ratio and negative likelihood
ratio is less than expected suggesting that its
usefulness is questionable. The low sensitivity
rate proves this point. This is contrary to com-
mon belief based on current guidelines for the
work-up of patients with nodular thyroid disease.
The reason for this discrepancy is varied and the
following observations/ recommendations are
made:

1. The experience as well as the exper-
tise of the cytopathologist is critical in avoiding
pitfalls. Determining the adequacy of an aspirate,
cellular atypia, application and interpretation of
immunostains are but a few of these problems.

2. Larger nodules are more likely to yield
false-negative results. To improve sampling, as-
pirates should be obtained from multiple sites of
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ANTERIOR CRANIAL FOSSA LANDMARKS:
A STUDY BASED ON FILIPINO CADAVER DISSECTIONS*
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EDGARDO S. ABELARDO, MD**

CHRISTOPHER C. BERMUDEZ, MD**
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ABSTRACT

Objectives: 1, Tomeasurefixedanatomiclandmarksand structuresintheanteriorcranialfossa ofadult
Filipinocadavers, 2. To compare some measurements obtained in this study with published values from
foreign literature,3. Todemonstratethe clinical importance andapplicationof the measurementsobtained
in this study
Design: Cross Sectional Study involvingdissections of 24 Filipinoadult cadaver skulls
Setting: Tertiarygovernment hospital Pathology Laboratory
Materials: 24 adult Filipino cadavers with no gross deformities, craniofacial abnormalities and history of
craniofacialtrauma
Results: The average length of the anterior cranial fossa obtained in this study is 45.81mm which is not
significantlydifferentfrom publishedCaucasianvalueof 47.7mm. Thereis no significantdifferencebetween
the means of both sexes. The mean lengthof the intracranialportion of the optic nerve is 12.97mmon the
right and 12.89mm on the left which is significantly different from published Caucasian value of 10mm.
There is no significant difference in the mean lengthof the intracranialportion of the optic nerve between
the right and left as well as between males and females. The diameter of the intracranial portion of the
optic nerve has an average value of 5.59mm and 5.33mm on the right and left respectively which is not
significantlydifferentfrom publishedCaucasianvalueof 4-7mm. There is no significantdifferencebetween
the mean value on the right and left as well as between bothsexes. The average distance between the
right and left optic foramen is 13.53mm which is not significantly different between males and females.
The angle of the optic chiasm as itbifurcates into the intracranialportion of theoptic nerve has anaverage
value of 76.420, the mean values being significantly different between sexes, with the males having an
average Of79.61°and female with 66.83°. The meandistance from the frontal crest to the anterior wall of
the sphenoid sinus andoptic chiasm is 44.08mm and 53.26mm respectivelywith no significant difference
between the means of both sexes. (p value=.01).
Conclusion: The mean values for the measurements of anterior cranial fossa structures were noted.
Some of the average values obtained in this study are not significantly different from published foreign
values except for the mean length of the intracranial portion of the optic nerve. There is no significant
difference betweenthe means obtained for both sexes except for the optic chiasm angle. Values derived
from this investigation mayguide the craniofacial surgeon as to the lateral and posterior most extent that
surgery can be performed without jeopardizing intactvital structures such as the optic nerves and orbital
contents.
..............................................................................................................

INTRODUCTION

Malignanttumorsand even benignbut often present surgical and management
Iocallyaggressive lesions that originatefrom the difficulties. En bloc resection through a
paranasal sinuses, particularlythose that involve combined craniofacial approach has been
the ethmoid with extension to the floor of the accepted as one of the feasible and
anteriorcranialfossaespeciallythecribriformarea encompassing surgical treatment of choice for

*Presented, PSO-HNS Descriptive Research Contest, December 04, 2001, Sarabia Manor Hotel, Iloilo City
**Resident, Department of Otorhinolaryngology-Head and Neck Surgery, EastAvenue Medical Center
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.... _Q .....d(,!,._e_......th:afi males at 79.61 deqrees {p : i:essa via a shiek:l Shaped osteotomy in 1:hefronta!
vat(:_e--C 01'. ....I-{=_,":_is bone flental cranietomy with bone flap The] ............ also nO significant or . ...
d _:::e_enceirl ttSe,meai_lvalues of the meast_lemeilt frontal lobe and dura is elevated from the floor of

,os-]R " :"tat<enoP.,tse:riqhta]:l le.l:.....de of the intracrarfial : the anlerior cranial fossa and otfactor\,,. nerve
[

: : _rAm._ : :
i!le A_iel!age Measui:emer_tS Of rite Diffel:elct: DiS[_!_c.,es

: }Selween the Algatolqqh:,.Structures in Ihe Anterior Cranial Fossa of

Fili)hoAdaltCadavel"S ]'--24, Male='lS, Female=6)

Mate ] Male T Female

_1='1_B: _ : : Meai'i

n=18 _ r_=6
Mean [ : : ::Standai"d
(ram : Deviation _ (ram}

/

Lenglh ::,_f£_te:";( ::::0ran al 46:4l._ �'ˆ_ ,4,3:8

F "o_,¢,.a:c 'eat t :_A{'ltefior Wa;I 4,4,.:,?_3 +/..6.94 4"3,*s"i +/-5. '!5

....................}'('_."_5"_.....................:......... _-'[_ ..... 5'33:7 +/-8.06

DI, h ] 3.09 + L2 90 14:83 .... _-/-1.! 2atance. Le[wee/_: Righl a_d ........

.... Lef[ C')pli_:,',C,;ailal (DOOa) ...... L,,:_,,,,,,,;,,,,,.,,,,,,,,,,o:;o_,_....................._i..,L,._.,:_..._ ............... ::.;.L,_,_:_.L±_........

of Oolic:Nel'-ve {()i_l:[_3/':;hi_3siifl :

Diameter: of tl'_l}Tacranial 5.64(i]'_ +/-.800(_}

5:36'L) +/4 05(L)

79.61 +/-9.70

'i _: 33 ¢/-7,48

: ),,:, _,
: ..... :: : ::::::

..... :



TABLE 2 :...... :
CO_bined Results of Measuren'_erltsof;'Anatomic.Structures in t _::_ ..... : : ::

....... Me:an :

:::: [ :: : :

F_'ootc-l/ r",, _.L,re,q,to [

Frol]tat Crest b_ &ltedor Wa o[ {! : .... /::i:4q'14 ' : ::
,Sphenoid ,Sint__s "AS) : i i
FrontalCres_:to Optic Chiasm (FCr-OC) 53,26mPa 584.... ......

......... _st,_ ::::: :D stance between Ri9 st and Left ' :3 53RlrQ: .............

Optic Canal (DOCa): : .....

:!:2,8!7mm_:ight : 4,08 : : : ::
Leno,th_ Of b!tracr,,sn[alPOrtion of Optic)do CMasm to hqtracanaiicutar ':2 89ram left _',cq°} : :

Portion of,qseOptic Nerve) (OC-IOO) : :[:[ : :: : :
,,,_ :

Diameter o__{ntracr;,,:mialPortion of : : 5 !59_ar'qr[g!!t ,_,g..... : :

Angie OfO (Angle OC/, .... 0.'13
AP Diameter ofSkuil tAP Sku[! 0.13

::: :::: :: :..... ..... : :: :

A. Ft'ontalLobe eievated fro]1,Ante![o,i::Q aniai :Ft,ssc a!_dPlate
B, ,A_eaof Osteote]w lot Moa iZation shown ...... :

I ....

: :: : : :

.... ...... ::::

: : : : :

: : : :: : :

Ss.gtal (a) arid Coronal (b) view s"lowin9:extent :Of0steotem;,,!'°section encompassiI_a : ..... : :
9osteio['wa}lcffro[sta[sinus, c'bl_form plate asteriorwall o_sG lelod Si]L_ : : : :

_Tec a wa ofo",_t ant mec_almaxi a-,, wal, ....

....... :::::: .... ::::: :::::

: :: :::

: ::::

_,"3_f ...... : : : : i ::: :::: : i



"" _i: - _ _: _ t_ _:_ .... _

_:i/i i _ ii :_ _/i_i _:_ _ __:

....t'__a;-_L,_,-__.._""_h_._..,_:_-0:"_"as_"._,__'_",,.'q"_!:hroUqi_t_the: _i...:rib ri_b_:ma:re: _:___:_:_:__i}0bta ine d i_i:i-1_tfi is _Study _al"e COm ps ra b!e __,'7_.h
....._...i,,,_ et_ exposure.: TM?,: iS: ..... pubhsh_.dL.,aucas_anvak_es 'Table3).

followed by sh:art:_:osteotdme dissecti0i_ of t;7e:
:: ]

ci!ibriform ptate (Fiqu<e 3a and b]. .... TABLE 3
: .... C.0h'ipa "so _f Mean \,"al£1eSfrom ForeiQn

.... '_",1hu,'<_ '_:_"_la [t,s:,,;;at,.xt6,N.'_ _"1 bzC_ the : Lite_ature and Present Shld'

"m:'_.- .... 'RR ;_" 'h °' Fore<gn Present<...:_m.'.,.tense d<...°_,utlc.._should be wide eno_ gt_tO: ] : __ .............."-'....................................................................................
encor_.qo_Ss tn_:_ritediat walls o,_beth orbital :: Values Study

ca\,,it}es 9af...._a, _vafl.:,Of the :ethmoidh:,..being _ ....... -_'--........._.-...............
..... [l,_e7gW_of AnIerior C.:_'aniai ,47,7mm 'm ,':!5.atom

particularly: qene_x_,4.:_sor the side of the qn_wttt or:-........ Fossa (F"rO_Tl:alCrest to
extension of the Imimaw tumor. 'fhe postelfiei< Optic Fc_-ame_<> ....
':_"":,',_"_" .........'-""' :_'":: "_ _ " ........ "'...... _ff':aF_/FgS'i_T{i:_'f..........._'i-7 _...... _._1.......:._,'mnexl.t.I .._<1,wlti Id_,_alb.:mt,e_Jht_,spherlctd mnuses ] ,,,_,.,.:::_-_t_.....
and in so.......i0 r<. naitiall_... . beethe ante_ ©1t watl of PoflJor_01_Optic Nerve Le_<12.89mm

Uie sphenoid ......Arit.:eri01%<the fronlal Sinus iS canalicuim-OpticChiasmportiontOh_I'Sof __ 1.ellt:eled and tf;le:ent.ile posterior:wal{ of _i]eflolital _ _s,._ : ._ 1
sinus inc.:k}dedin the/esectien_ (Fiqure 4 a and::: Dial'_qe_e'r'_fIT{i_]':_]T_'_ ,4..,7ramm [kkfi/t:5.59mli'i

P ._rtion of Opl.i : Nerve I Aight; 5.SSmmtq. =......z_......................................
..... The faCiat:l_qxflien of th:e Opelmtbn is:: :::
aci:x'0ached ,_,'"_ via an extended later:at: : :

..... .... .... Ft. _tile _._asur_.f ]ent._taken, ,wisichtot':t't;"_ot_Tly _::'VV'ebeFi.Feryusson incision.: (Fi9i.re ] :: : -;i: i_:._ _ _. ,.,_. .
5/ ..... ttie aut:hors _ t<nowledge are withoLfi: existing

: established foreign data, lheclinical importance
:: ]: FtaURE:._ .... ar/c] appl£ations are discussed. M_,,=nvalues
Tlie:ext_rided la'{e_-althil]dtdffW l)!" ] : ]:: between sexe,s were also, oornpared h_!l_isstudy

/)Vebet-FeLqusse_incisionvvilhcoronalincision : to detemqine if there is any ._:....gnff_c.an_"_ dl_el,_...nc._."-_............................_;..._,_,4.,,._,,,,,,_,,,,,,,_r,................................... _._ .......... .,.........

: :':- ] : : :: "]':akh][_hTto consideration that c,ertah", paired: analomic s[ructure.s in the human bed}.,may not
; .....:"'_................... .... :.... always be symmetrical in con:gu_at on so<_e

: : measurements were taken from the dqhtand left[ ....

.... ] ] :: side and compared if there were any signMcant
[ ' % '" R

....; ,,:_#,,_ ._ :] : differerlce belxveen Ule mean \,atLe,:..
:] : .................["!'_. :: : Indeed, there is cor!siderabte

] I, .... : _,-._.,,.,_-,;_,_,]:;]]....;,-_'!: : .... : : : m0rphoIoqical_ va_ Ø� �Dthe analomv..,of the
........ " .......... arlterior or'anial fossa <'. The averac e }eng'th of!

: :::: : : ] ] Ihe anterior cranial fossa (FC;r-.Oca} (Figure 2a)

:: ::I:: : >='=:=' : :: o ta  edi,,thissIu: v45,8 mm astar, a,-d: : deviation of47:,7m"/T<< Confiderfceintervatfora!t
[

:: is osteotomized }atei._ally: : the measuremenIs dervied from this study is at

a:oomplete ve,l_k:',attral_secti0n:: : :: p=.01, _sing the Student 1:-.tesIfor eorn,outatierlmade of tiZ}e aasai sepium anterierl_'. This:: : : 0:fsignfficantdifference belween _hemeans. The
oem-tits tile i_etractkxi ofti_e entire rlese t_;;expose: ] 11mean diameter of the intraoraniat pc_rt:kx'_(Figure
the_.,_<.,,t.taiaf.el,al.....aoal _...a\,_tv. , he anItun, ts .... 2d' of the optic nerve {d oot n!°v_,is 5.59mm on

o.33,, m on It_e left
teredbv the anterior wall andtt_e : ::: : tt_erightwithSDofQ.82artd"- '._

tb ]sed aimax e't_"mv 0- 'he i _, aleral <de ]] ] significant difference with the publisheci foreign
.... ,_.:....<.....s_,,.,_ . _, _ _ ........................., .... : value of .4zTmrrh ThEre }s also no significant

.A._,, tu.,,I.._h.._.....1_._ aleo'_e-.,,.l..,.sc.,_bed difference betht_eenthe mean values obtained for
p "0c.ed_.re:enta ils !i;1etk::;Ul0usre gar'd fe r anat.omic:::
<.te_ailSh_the ante!i0t: cranial fossa/:o be abte re: : :: : males and female:s as we!! as between the righl:

:_._,_,,......... , .........._................,:_ ,, ._..............-._..... .... ....... and eftside, The average length ofthei_Ttracraniat,,,_:;tIo/_1, all _.,r_c,c.l_lI,£:_s._q.]g [.,dt sale ,..!an<_ac,ta_....... ....
the:.cpt<,,I_er\,e,.<,t.,-It.,<.)(FLtw e Ld.)_....s:w;qerv. As a prelt.ide te more successftll alr'ld]:] potflion of _'] '' " "_ ....... 3 ' ',- o o '

sound performance Of the described :suq.lk.".al : :::: 12.97mm and 12,89mm with SD 0f.4..03 and 3.89

belweenfixed anato!{:s}ictandmarkswere obtained: measu!ements:o :_tai led in this study wit
]in:this investiga_ie<_.Some of the measure:r_/ents: ] :: :: oublished foreign ctata.
taken have: established values that we ha_e

...... .... .... :]

:....



_ _ _ h I _ _ _ _ _

.... "/t_e:a v era g _:_oi:'l:ieChias i_,,a rl_::lie (AfigI_ i : : wi th a m e a n :<iaiu e of 79,5,1 d e9 re e s an d SO of
....L..L./_"'e'; :' '_"_ ..... bhLIl_Lates_-_ _jm:.-,,_.klw __:k.,k __o intracrariial 9.69 for I_het;:o/rrlerafTd66.83 de§Fees and SD of

: : poraen nerves is 7_,:i42 deoreeS with :: : __.__'_":Y:'for ttie latter. E:<tenctinq....the iines (green
a SD o_ ! 0 I. _ this s_:Ja%Ihere is however a : : clotted vertical/hTes in Figure 6}thatform the _ng_e

: : sionific,ar_t ' =° " ac tate..the delk_eationJ / _:._nse m the value .of the means of the optic: Chiasm wiii ° " ' • :,
: %rtTe0PtC:C7 _sm anqieofn7ales ...... r :and,emak:.s, 1: : ofti?ebteralmarginSofthedissection {Fig.e6).

[
[

.... : :FtbUREb

P,,.,<::=,"_-_=2._",Late;a{ Limit of D ssect o}i

:

:: : Si:,he_,_id

:ih,_ _ _ _ _i: _ _ _

oxLKal _o_/_ _ and optic: ?ie-e,% _e _l }_xica,:/ ,_:_e't o 7:ed a " ad)acent ....<_.........................,..:, ..........._ ........................ oh_asi71::
.... a!7< wilihin the ti: 7ciaties o1:the descfibei::t !iiheg::: qen,,e._.

.... <,vW_-= .:, ..........._:'', :,:_'=R,"....... . fl n\'oii/edt.....v{:...... _...........:_: }_h,iW'y!:oIhe : : ....
erbitaI oo/k',nerves.. . [:.]_ fT:ATIONS OF']' ....HE S_"_"L_DY

/t is: r<)_ewol"ti'"n/ihat the mean an:91_o:f:::
: !:heootk::chias</i offenT_les obtained H:xs,oi.:lid have heel7 dea. !o use flesh

: : is ..............] :__._ _.,..,..._._:._'" _Ik.,_-_..,_...-"-,this may. imp]y Ihat there : cadavers for dissections but there _sa problem.
iS ie_s lateral 8 J,_._..:__:s to the e:Xte_si:of resectiori : :: : w th acquisition of such __t e P " pose setting,
_.I [{. 7,.. this a_ea cempared, to ..o,_=.";-:=,._ : :::: : /-\s such a certain R'IB:I-,Q,'ilqOf aTTar_,._.,,.;-_k_-=spwt,,.to-'<

The_£>O\,,'e nTenlior_ed a_d ebs:erg'ed: : the configuration 0_ Some of the anatomic
: dff_{shmic:_Ssh:ou]d be noted .anti taken into : : : st-t C:tLes esoec, a \,.'.0!: the optits .,..,,,..._:',',_ shouid

<:cnsi:tel:at Jr_i:tii_ . I:hey may. be i.'.ritiCales;peclallv be cons de ed, Bein!:i._an in_,_,:-',anatomical

ir_the exlir_iai:}!::!!}of I:i.mTc,l_senereactiing or-,,:the:::: : ir'!vestigation 0il f xec anterior c:ranial fossa
landmarks: and st"Yctv,es_ it is highly

loortion {:}fthe c!ptii:o,,...,"_:,.v,._.,.,._.As these _alueS maY::: recomrnertded that these data be vaiidated ciurinq
.....dietatethe latera} mestlextei_tihat :: dissection it',, !he palients anci We study be
.... the presc.ri:bed: c:<a_aioiac;iai sulctel%_!na::_ybe :: cor_tinuedona iargersamplein -_....to es,abksOR,_el + R1

__:.,_,..,.,,:,,._'s_:'_:%.,-i...........a \,_!:_iieo,ese v 7q....the: ilStegally o:f: .... the norm repl_esentative ofthe populathon. !t may.
1_ 7\'- VP* c''t :- _:_%e :_especialiy: i:,:_:atelTtsWith :: a}so be advantageous if the data established be'/ _m

: : :: : cor°elated: to: the aqe, hei,qht and weioht of the
: : I heavel"aqe chs_:ar'lcebetwee<lt!_efrontat : :: : : patient te determine if these facto:s nTay have

.....: <_es.t:al_d a/Tl:etho<wail of the ,_nheix_id: (FCr.:.,;:: any influence onthe !Tseasb'/edvaiues obtained.
.... ;_-\S}iF}gLue 2b <,,_'__._.,,_,._,-"*' a!Tdfrontai crest ::

_..m:_s,_,_, (...................:.,)_}<.,u,e 2a)is 4.4.08m,!".,7Witii:sD : : .... :::
of 6.4,4 an(:!i 3,:2,6mm Wlth ,SD of:13;84: ::: :: :: :: SUMMARY
respectl\;_:¢qv:..... !i7:...../ ",_in\,,'estigatk_n, thane :iS 11@:::: .... :: :

: siqn h7the mean val0eS fetrna ieS S ig:nifiea nt an ate mic Iandmark s a t7ci
and felTfialeS. '[:t(e dist:aNces tl ::_:t_,_:_:"='-'it tl".e,_'above :: strLlctLlres il7 the alTteriof cranial fossa were

[ -

: mentioiSed a{S-I:eiiiorcranial fossa !ar_dmal°kshave :: described:and measured. This study shows that
: : ]::: been s ...... ....NIt:;i:],.,tu _:,;{,,1!)y tJ'Te authe/s _:-]s:the averaL.ge the mea 7 e 7gth of ttse anterior c:rar_ialfossa of

,_, -___--,,,, s the Fiiipi_7o ........' <_'°,:[: may also hek. ,..,_:,h=,,77he the, ::: _..,.ada__,:, aITdthe mean diameter of
: a_Ttero!xSl!e-iOit: S,cope of tile st.}l-qerv 0t] :the the iTtraeraTia .portion o_"_tf]e optic nerve does

.... antedollcPadiaifc.ssa-_ '_ , l:hatcar_ bed0neeffeCtiveiy ] not differ signil:}carTIiywith published Caucasian
withoL.//injuryei:i;::iar/Ta!_el:OtiTearea0ftheoptc: :: .vah..les: However_ the nsean eTgt.7 of the

.... :



intracranial portion of the optic nerve obtained in from this investigation may prove useful for the

this study is significantly different with published head and neck surgeon and neurosurgeon in the

foreign data. The mean values measured for the performance of an encompassing craniofacial

right and left optic nerves are found to be not surgery for sinunasal tumors extending to the

significantly different. There is no significant anterior cranial fossa as to the posterior and

difference between the means of both sexes with lateral most limits that the surgery can be carried

the abovementionedmeasurementstaken. The without damage or injury to the intact and

mean value for the angle of the optic chiasm is uninvolved optic nerves and orbital contents

significantly different between the Filipino male especially for patients with good vision.
and female cadavers. The measurements derived

APPENDIX

APPENDIXA
IndividualMeasurementsof Anatomic Structures in the

Anterior Cranial Fossa of 18Adult Male Cadavers

apskul! fcr-as doptnrvr doptnrvl DOCa FCr-OCa Fcr-oc OC-ICOR OC-IOOL I AngleOC
138 30.5 4 3 7 38 47 6.8 6.8 58

147 35 ,_.'5 4 10 38 48 8 8 67
. i ,ll

151 36.6 5 4 10 40 49 8 8 70
ii

152,5 37.7 5 4.5 10 42 49 8.5 8.5 72
ql ill

155 39 5 4.5 11 42,5 49 8.5 8.5 75
,i .l

158 399 5 5 11 44.1 49.2 9 9 z8
155.5 "40 5,5 5 12 45 '" 50 12.2' 12.;_ 79

, m i

156 42 5.5 5.5 12.5 45.5 5i,3 12.5 13 79

156 44 5.5 5.5 13 46.5 52 12.5 13 '80

157 47 6 5.5 14 46.5 52 14 13 80

157 47.5 6 5.5 14 47 53 14 13 85

158.6 48 6 6 14 49 53 14 14 90
HI

161 49 6 6 15 49 53 15 14 91
i

161 49,5 6 6 15 50 56.1 16 14.5 93

165,8 50,5 6 6,5 151_7 51.5 59.5 16 16 98
i

168 52 6.5 65"' 17 52 60 18 18 82

168.6 53 7 6.5 17 53 63 20 18 77

169 55 7 7 17,5 57 64 20 21 79

Rar_ 138-169 30.5-55 4.0-7 3.0-7 7-17.5 38-57 4764 6.8-20 6.8-21' 58-98

Sum 3145,_3 885.93 112,8888 107.3611 220.25 929.5776 1_,8.856 259.1944 254.1944 1591.611

NIP,an 157.3_3 44.233 5.638889 5.361111 131(_4 _16.47778 _, .22778 12.94444 12.69444 79.61111

Median 156.5 46.5 5.75 5.5 13.5 46.5 52 13,25 13 79
i ......

M:::de 155 N'A 6 5.5 10 38 49 14 13 79

Stddev 7.818003 6,9421 0.800837 ' 105448 '2.896544 5.228604 5,19194 4.158793 3.993741 9.696202

*Legend:
apskull - anteroposteriordiameterof skull in millimeters
fcr-as - frontalcrestto anteriorwallof sphenoidsinusin millimeter
doptntv R - diameterintracranialportionof opticnerveright
doptnrv L - diameterintracranialportionof opticnerveleft
DOCa - distancebetweenrightandleftopticcanal
FCr-Oca - distancebetweenfrontalcresttOopticcanal (lengthof anteriorcranialfessa)
FCr-O¢ - distancebetweenfrontalcresttooptic chiasm
OC-ICOR - distancebetweenopticctliasmto intracanalicularportionof opticnerveright
OC-ICOL - distance,betweenopticchiasmto intracanalicularportionof opticnerveleft
angle-OC - angleoptic chiasm
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APPENDIX B
Individual Measurements of Anatomic Structures in the

Anterior Cranial Fossa of 6 Adult Female Cadavers

ap skull fcr-as dopt nrv r dopt nrv I I DOCa FCr-ICO FCr-CC (3C,-I00R OC-IOOL Angle OCnm ....

149 47 6 6 17 49 56 18 18 70
=l=

152 42 6.5 6.5 15 42 56 16 15.5 63

150.5 50.5 6 5,5 14 52,5 67 14 14.5 67

145 36 4 3,5 14 35 45 11 14 67
• i • i = i ii ll•ml

146 45_6 5.4 5.5 14,5 42,5 48 6,7 6.5 68
.... , i i==llll

150.9 40.6 4,8 4,5 14.5 41,8 48.2 12.5 12.5 66

Range 145-152 36-50.4 4-6.5 3.5-6,5 14-17 35-52.5 45-67 6,7_18 6.5-18 63-70

Sum 893.4 261.7 32.7 31.5 89 262.8 320.2 78,2 81 401

Mean 148.9 43,617 5,45 525 14.83333 43,8 53,36667 13.03333 13.5 66,83333

IVE,dian 149.75 43.8 5,7 5,5 14.5 42.25 52.1 13.25 14,25 67

rvbde N'A N'A 6 5,5 14 N'A 56 N'A N'A 67

Std dev 2,821347 5.1476 0.920326 1,083974 1.125463 6.149797 8,065151 3,973244 3,885872 2.316607
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DEMOGRAPHIC PROFILES OF HEAD AND NECK
CANCER PATIENTS: A RETROSPECTIVE STUDY*

FERDNAND C. SUPNET, MD**
FRANCO ROMMEL L. REYES, MD**

ABSTRACT

Objectives: To describe patients with head and neck malignancy and to determine the predisposing
factors in the development of their disease. Furthermore, to obtain demographic profile of the head and
neck cancer patients, to determine the frequencies and site of involvement of common head and neck
malignancies admitted in our department and to determine the synergism between alcohol and tobacco
smoking.
Design: Retrospective Descriptive study

Patients: Patients admitted in our department with head and neck malignancies from January 1996 to
December 2000.

Setting: Tertiary government hospital

Results: The mean age of the study sample is 68.82 years old. Age of patients mostlyfall between 71 to
80. Of the total population, 70% were male and 30% were female. Most of the patients have laryngeal
cancer followed by oral cavity and nasopharyngeal cancer, Of the 90 subjects, 71% were smokers and
29% were non-smokers. Among the smokers, 78% were male and 22% were female. For the history of
alcohol intake, 41% were alcohol drinker and 59% were non-alcohol drinker. Among the alcohol drinkers,
87% were male and 13% were female. The most common co-morbidity is cardiovascular disease followed
by pulmonary disease. Among the head and neck cancer patients, only 16% had positive family history.
In males, the most common location of cancer is found in the larynx. In female, oral cavity cancer
predominates. The most common chief complaint was neck mass. Among the smokers and alcohol
drinkers, the most common site of location of cancer is the larynx. Majority of patients have final
histopathologic diagnosis of squamous cell carcinoma. There is two-fold increase in the development of
nasopharyngeal and laryngeal cancer in smoker and alcohol drinker compared to smoker non-alcohol
drinker.

Conclusion: A head and neck cancer patient may be described as an elderly (about 68 years old) male
smoker, who may or may not be an alcohol drinker,with nofamily historyof cancer with cardiovascular and
pulmonary disease and with a neck mass. The most common primary sites are the larynx, oral cavity,and
nasopharynx. Squamous cell carcinoma is the most common final histopathologic diagnosis. Tobacco
smoke alone causes a fourfold increase in ,laryngeal cancer formation as compared to non-smokers.
Alcohol intake alone does notpromote cancer formation even inthe oral cavity. However, when combined
with smoking it has a synergisticeffect in nasopharyngeal and maxillary cancer which is not present inthe
larynx_

INTRODUCTION

According to McKillup, at diagnosis, tumor suppressor genes which include Rb
more than half of all cancer patients are above 65 oncogene and the p53 suppressor genes.
years of age. Patients with squamous cell Mutations, damage or loss of these genes leaves
carcinoma of the upper aerodigestive tract have a the growth and formation of malignant cells
mean age of 60 years. Environmental exposure unchecked. Furthermore, it was noted i.na study
to carcinogens, notably alcohol and tobacco, of Johnson et al that drinking alcohol alone does
leading to cancer may be related to duration, not predisposetocancerformation but synergism
which in turn is related to age. Immune appears to exist between smoking and alcohol
dysfunction, the most important of which is drinking in carcinogenesis.
cytotoxic T-cell deficit or dysfunction as well as Early detection and prevention of head
autoimmune diseases are more common with and neck cancer must be instituted, and this
advancing age._ Besides the immune system, • requires identifying the risk factors which may be
the body has its own tumor regulatory present in the demographic profile of cancer
mechanisms. One mechanism is the use of patients.

•Presented,PSO-HNSDescriptiveResearchContest,December04, 2001,SarabiaManorHotel,IloiloCity
•*Resident,Departmentof Otorhinolaryngology-HeadandNeckSurgery,VeteransMemorialMedicalCenter
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Neoplastic development appears to be a multi- tobacco effects, there is an impairment of the
step process of initiation, promotion and immune response to malignancy. Cigarette
progression. Alterations of cellular DNA results smoke contains several chemical carcinogens_
in initiation. Promotionis thealtered presentation Benzopyrene and radionuclides in tobacco
of cell's genetic information. The transformed (polonium 210 and lead 210) promote cancer
cells with abnormal phenotypes are clonally formation. Chronic alcohol intake leads to
produced in progression. This evolutionary protracted irritation which may not directly lead
processof malignanttransformationproducescell to cancer but may cause leukoplakia which is
with well-recognized characteristics of good soil for cancer formation if further damage
invasiveness,uncontrolledgrowthandmetastatic occurs (Robbins). The researcher theorizesthat
potential. Suppression is the body's defense chronic irritation of alcohol on direct mucosal
against tumor progression and loss of tumor contact is not present in the larynx, which may
suppressor genes may induce carcinogenesis, explain thesimilar statistics betweennon-alcohol
An example of this is the p53 gene located on drinking smokers and alcohol drinking smokers.
chromosome17p13.1. Abnormalitiesof this gene Alcohol intake predisposes to reductions in the
is common in a wide variety of malignancies antioxidant mechanisms becauseof depletionof
including colon, bladder, breast, and other GSH and Vitamin E, thereby making cells more
carcinomas,as well as astrocytomas,leukemias, susceptibleto damage (Anderson). In this study,
sarcomas, and mesotheliomas. Another alcohol consumption did not show much
suppressor gene is the Rbgene which isthe only carcinogenic effect but seems to potentiate the
direct tumor suppressor. Alterations in this gene carcinogeniceffects of smoking. In a recentstudy
have been seen in retinoblastomas, sarcomas, byJohnson, healso notedthatalcoholsynergizes
leukemias, lymphomas, and carcinomas, with tobacco which increases the incidence of
Damage, loss,or malfunctionof these genesmay cancer in the upper aerodigestive tract. Another
cause the cells to become susceptible to events study by Murata and Takayama supported a
that orchestratetheformationofmalignant.disease synergistic effect of alcohol intake and tobacco
(Anderson). smoking which they observed also in the upper

The development of cancer of the head digestive tract andbladder cancer. Furthermore,
and neck region appears to be influenced by Schlect et. al. cited that alcohol may act as
combination of factors such as age, sex, family promoter for tobacco.
history and co-morbidity states and choice of The sites most commonly affected by
lifestyle,that is, excessive smoking and habitual cancerare larynx(31.1%),oral cavity(18.9%)and
alcoholicbeveragedrinking, nasopharynx (17.6%). In males, the areas

There appears to be an increasing commonly affected are the larynx (42.9%) and
incidence of head and neck cancer with age as nasopharynx (20.6%). In female, the oral cavity
shown in this study. This may be due to (40.7%) is mostly affected. These areas are
impairmentof the immune systemas personages readilyexposed to carcinogenswhich conatantly
and may be further potentiated by history of irritates the mucosal surfaces. Common chief
smoking, chronic alcoholism and malnutrition, complaints of these patients are neck mass,
Cordes cited that the process associated with hoarseness,dysphagia and dyspnea. There are
aging represents a natural or involutional patientswho havepre-existingcardiovascularand
interference with immunity because cellular pulmonary disease however, they are not
immune vigor wanes with increasing age. In a significant in the development of head and neck
retrospectivestudydone in 740casesin Brazilian cancers. Family history can be a risk factor but
population, by Gervasio et. al., they also noted it is notsignificant in this study. Majorityof head
an increase incidenceof cancer in theelderlywith and neck cancer patients have a final
an average ageof 58.6 years of age. histopathologic diagnosis of squamous cell

Among males, excessive smoking and carcinoma.
alcohol intake dominated the history as the most
probable etiologic factor in developing cancer.
Smoking tobacco orcigarette has been shownto CONCLUSION
inducechanges incellularand humoralimmunity.
It has been found out thatprolonged exposure to A head and neck cancer patient may be
tobacco smoke is associated with diminished describedas an elderly (about68 years old) male
cytotoxicityand reactivity of the immune system, smoker, who may or may not be an alcohol
Moreover, studies in alcohol drinking have drinker, with no family history of cancer. He may
demonstrated abnormalities in peripheral Band be a patientwitha neckmass andcardiovascular
T lymphocytes (Cordes). With these alcoholand and pulmonary risk factors. The most common
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primary sites are the larynx, oral cavity, and
nasopharynx. Majorityof head andneck cancers
are squamous cell carcinoma. Alcohol intake
alone does not show any correlation to cancer
formationin theoral cavity.However,whenalcohol
is combined with smoking it showed to have a
synergisticeffect innasopharyngealandmaxillary
cancer.

RECOMMENDATION

It is recommendedthat furtherstudymay
be conducted in a multi-institutional set-up so
that we may properly institute measures which
may help in the management of this disease.
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ABSTRACT

Objectives
1. To present a series of local reports on Neurofibromatosis TypeI manifesting as head and

neck tumor.

2. To identifypatientswith NeurofibromatosisType Ibasedon a criteriadevelopedby the National
NeurofibromatosisFoundation.

3. To describe the role of surgery in reconstruction of cosmetically unacceptable, disfiguring
lesions of NF Type I.

4. Toemphasizethe importanceof earlydetection and possibilityof malignant transformation of
NF Type I.

Design: A case series report
Setting�Patients�Conclusion

Neurofibromatosis or more commonly known as Yon Recklinghausen's Disease is one of the
most commonly inheritedgenetic disorderthat encompasses a myriad of clinical presentations. It occurs
in 1 of every 4,000 population1,2.However,the head and neck manifestation is relatively uncommon and
causesgrave threat to nearby structures. Its potential risk for malignant transformation should be kept in
mind; hence, the need for earlydiagnosis is valuable.

The study was done in a tertiary government hospital in Quezon City. Subjects were patients
diagnosed with Neurofibromatosistype I based on a criteria presented by the NationalNeurofibromatosis
Foundation along with patient's biopsy reports. It describes the aesthetic, multi-systemic, as well as
psychological effects of this disease condition.

Surgeryremains the treatmentof choice for resectablelesionsandearly detectiongives favorable
resuIts.
...................................................................................................................................................................................................... •.............

INTRODUCTION

Neurofibromatosis is a condition Neurofibromatosistype Ialso known as
involvinganindividual'ssocio-culturalparticipation Von Recklinghausen's Disease is a spectrum of
and functional, anatomic as well as aesthetic disease conditions affecting multi-systemic
presentation. It is one of the most commonly functions. The incidence however of head and
inherited genetic disorder1, Clinically, they are neck manifestations in patients with the disease
described according to several types. The varies between 14%to 37%2.
clinicalmanifestationsare extremelyvariableand This autosomal dominant inherited
this includes cutaneous features, such as cafe- syndrome is manifested by developmental
au-lait spots and intertriginous freckling in 90% changes in the nervous,skeletal, renal and most
of patients.The presenceof benignneurofibromas importantly the integumentary system. Von
and the less common plexiform neurofibromas Recklinghausendescribed it in 1882and Riccardi
are included although the latter is of special divided it into 7 types. Type I which comprises
interest due to its ability to cause disfiguration; 85%of cases is typical neurofibromatosis. Type
compromise functionandevenjeopardize thelife II, the central or acoustic is distinguished by
of the patient, bilateralacousticneuromas. TypeIII "mixed"and

*Presented, PSO-HNS Descriptive Research Contest, December.04, 2001, Sarabia Manor Hotel, Iloilo City
**Resident, Department of Otorhinolaryngology-Head and Neck Surgery, East Avenue Medical Center
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Head and neck manifestations of NF type The first case meets four out of seven of
I occur in 14 to 37% of the cases 7. The presence the criteria and is therefore included in the
of prominent head and neck lesions carry a diagnosis. The 2°_patient also meets four out of
poorer prognosis compared to those occuring on seven of the criteria although he has more
the trunk or extremities, propensity to develop malignancy due to presence

Neurofibromatosis is a genetic ofplexiform neurofibroma. The 3rdpatient only
abnormality inherited in an autosomal dominant had two features although the initial presentation,
pattern and the gene responsible is the long arm which is a nodular lesion on the forehead, may
of chromosome 17. It occurs in 1 out of 4,000 have been a plexiform neurofibroma, which
people 1,2.Genetic studies have shown that the developed into a sarcoma. It is obvious to say
gene for Neurofibromatosis type I is on the long that the last case had the poorest prognosis.
arm of chromosome 17 in band q 11.2. The gene The first patient was fortunate to have a
is described to be large and codes for a 2818 resectable tumor, which did not warrant a
amino acid protein called neurofibrin. The NF 1 reconstruction. However, close monitoring is
gene is unusual in that one of its introns contains required since the possibility of tumor recurrence
coding sequences for at least 3 other genes, is high not to mention the proximity of the excised
involvement of which may sometimes affect the lesion to significant neurovascular structures.
manifestations in patients with neurofibromatosis Our second patient required a more
type I. Although molecular testing for comprehensive approach in management young
neurofibromatosis type I is available, it is as he is, the patient had a larger and more
infrequently indicated clinically. Because of the extensive mass, which involved not only the head
gene's large size and the fact that many different and neck region but also the trunk. Total resection
mutations occur, identification of the specific of the tumor was not considered due to
mutation in the patient has been difficult. Most widespread cutaneous involvement and extension
laboratories have only been able to find mutations to vital structures (parapharyngeal space and
in about 15-20% of Neurofibromatosis type I vertebral area). Primary indication for surgery was
families studied with conventional molecular for cosmetic reasons, which was also mostly the
screening techniques. However, a test based on concern of the patient
the protein truncation assay is claimed to detect It is proper to say that this patient has
about 70% of pathogenic mutations in the poorer prognosis due to tumor extent and the
Neurofibromatosis type I gene =,1_,13. presence of plexiform neurofibroma on the final

information regarding malignancies histologic study. Plexiform neurofibromatosis
associated with NF varies and has been said to may grown in size and cause serious
involve only a small percentage. Plexiform disfigurement, associated overgrowth or
neurofibroma has been identified to have ability impingement on normal structures. Surgical
to develop into malignant forms 8,_. treatment of such lesions is often unsatisfactory

The diagnostic criteria developed by the because of their intimate involvement with nerves
National Neurofibromatosis Foundation are and their tendency to grow back at the site of
generally accepted. The diagnostic criteria are removal. A collaborative controlled trial of 13-cis-
met in an individual who has two or more of the retinoic acid or interferon alpha-2a for treatment
following features2.8; of patients with plexiferm neurofibromatosis is

six or more cafe-au-lait macules over currently in progress2,1_LOther problems of the
5 mm in greatest diameter in pre- patient are also being monitored such as the
pubertal and over 15 mm in post endocrine anomaly(gynecomastia), the presence
pubertal individual of Lisch nodules which may progress to optic
two or more neurofibromas of any glioma, the presence of an intradural extension
type or one plexiform neurofibroma and plexiform neurofibroma which is believed to

freckling in the axillary, inguinal have the ability to develop into malignancy, Again,
regions a multi-systemic approach is also necessary.
opticglioma These two patients exhibited poor

- one or more Lisch nodules (iris scholastic performance and it has been said that
hamartomas) learning disabilities are one of the most common

- distinctive osseous lesiens such as features in children with NF 1 seen in 40-60% of
sphenoid dysplasia or thinning of the patients 2'
long bone cortex with or without The most severe among the three cases
pseudoarthrosis presented is the third one due to the presence of

- a first degree relative ( parent, sibling, a malignancy (neurofibrosarcoma), which is
or offspring) with NF type I by the assumed to have developed from a previous
above criteria plexiform neurofibroma.
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Along with late consult, the patient Surgery remains to be the best
had other concomitant medical problems, management for patients presenting with
which madehim a poorcandidatefor surgical resectable tumor in the head and neck. Majority
intervention, of these patients do not come for cutaneous

PatientswithVonRecklinghausen's lesions, but primarily due to physical
disease have a propensity to develop disfigurementbroughtaboutby these lesionsthat
malignanttumors of the nervesheath. These cause social withdrawal.
tumors are uncommon andaccount for only It is important to emphasize the need
5% of all soft tissue sarcomas, affecting all for early consult for early detection of this
ages. Only 9 to 14 % are found in the head syndrome as well as close monitoring to avoid
and neck region4. tumor recurrences and development of other

The five year survival for malignant related conditions.
neurofibroma is reported to rangefrom 40- Since this is a hereditary problem, they
60%. In upto 33%of patients,hematogenous should be remindedof the50% chance of having
extensionhas been reportedin the lungsand an offspring with the same condition. Ideally, the
bone4. The 5-year, 10-year, and 15_year genetic testing for both parents should be
actuarialsurvival ratesforNeurofibrosarcoma performed with location of the gene responsible
is 76%, 50% and 45% respectively. The for containing the protein product
decline insurvival after 5 years resulted from neurofibrin_,2,12,_3,14.However,there israrelya need
intercurrent disease unrelated to cancer2°, formoleculartestingfor diagnosticpurposes.The

Wide excision followed by clinical diagnosis ofNF 1 is usually unequivocal
radiotherapy is the treatment of choice for in adult individuals. Predictive testing could only
these cases. Our patient was a poor be offered to individuals at risk of inheriting an
candidate for this treatment due to other NF 1 mutationfrom an affectedparent,butclinical
systemic problems. On the other hand, the diagnosis of NF 1 is sufficient in adults.
roleof surgeryin thiscase is minimalbecause The life expectancy of patients with
of poor prognosis, poor surgical outcome, Neurofibromatosis Type I is reduced by at least
intraoperative complications and 15 years overall. Cosmetic symptoms that are
approximation of tumor to the middle cranial only mild fare better but others with associated
fosse, malignancyand hypertension are known to have

increased morbidity especially in adults.
TABLE1 Early detection of tumor provides

Criteria fulfilled by the three cases according to the
NationalNeurofibromatosisFoundation favorable results upon surgery. The

OtolaryngologistsandHeadand Neckspecialists
Case1 case2 Case3 comprise one of the limbs of the multilevel

Criteria
(4/7) (4/7) (_) approach in the management of this serious

j ,q • i

1_Cafe'au-laitspots + • + condition knownas Neurofibromatosis.
(6or more> 15mminadults)

i iLL .....

2. Twoor moreneurofibrornaor
+ -I- ,t-

1 plexiformneurofibrorra

3. Freckling(axillaryor inguinal) + + BIBLIOGRAPHY
4, Opticglloma N/A

5.Two of more'Lischnodules, + + NIA 1. Gutmann, David, et al. The Diagnostic
(irishamartomas) Evaluation and Multidisciplinary

6_Distinctiveosseouslesions Managementof Neurofibromatosis I and
suchassphenoiddysplasia N/A N/A Neurofibromatosis II. JAMA. 1997 July,
or thinningof longbonecortex 278:51-57

w ithout pseudoarthrosis

71Firstdegreerelative,parent, "- 2. Friedman, J.M. All About
Neurofibromatosis Type I. GENLINE.

siblingor offspring with NF1 Hslib. washington edugenline nil,html;
1997;1-10

3. Arnold, et al. Neurofibromatosis (Von
CONCLUSION Recklinghausen's Disease). Andrew's

Diseases of the Skin, Clinica'l

To our knowledge, there has been no Dermatology18_ ed, 1990'27:643-645
locally reported case series of local reports
regarding the occurrence of neurofibromatosis
type I in the head and neck regionof this tumor.
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ABSTRACT

Objective. This study is done (1) to present our clinical experiencewith22 cases of established laryngeal
tuberculosis and (2) to evaluate the changing trends inclinical manifestations of the disease entity in an
attempt to contribute accurate and prompt management.
Study Design. This is a retrospectiveclinical analysis.
Setting. Laryngovideoendostroboscopy (LVES)was done by the investigators at the Voice Laboratory.
During the procedure, a thorough history was taken and phonatory tasks during stroboscopic evaluation
were recorded on video. Still photographs of the laryngeal structures were reproduced for evaluation in
conjunction with the video document.
Patients, All the patientswere referred by their attending physicians to theVoice Laboratory because of
dysphonia. On LVES, laryngeal lesions were noted. Those with histopathological diagnosis of laryngeal
tuberculosis were included in this study.
Results. Patients' ages ranged from 16 to 73 years. Thirteen (13)were male and nine (9) were female.
There were nine (9) smokers among the patients.All patients complained of hoarseness.

On laryngovideoendostroboscopy the most common findings are the following: eighteen (18)
patients(82%)hadvibratoryandverticalphase asymmetrywhile three(3) patients(14%)were symmetrical.
Majority (n=l 3 or 60%) haddecreased amplitude on both sides. The periodicity in ten (10) patients were
normal while irregular in eight (8). The mucosal wave in five (5) or 23% of patients were normal while
abnormal (decreasedor adynamic)for the rest (n=17) or 77%.Glottic closure configurationwas complete
in eight (8) patients, while for the rest (n=14) or 64%, it is either, incomplete, irregular or with posterior
chink.Vocalcord paralysisoccurredin onepatientwhileanotherpatientwas not assessedstroboscopically
because of a huge fleshy mass noted at the glottic level.

Based on appearance, 2 (10%) had ulcerofungativemass lesions, 18 (80%) patients hadwhitish
ulcerative lesionsand2 (10%)hadpolypoidlesions.Fourteen(14)patientsmanifestedas a singlelaryngeal
lesion, all involving the true vocal cords, and eight (8) patients showed multiple lesions, most commonly
involvingthe true vocal cords (8), the false vocal cords (6), the arytenoids (4) and the epiglottis (4).

Fifty five percer_tof the patients have pulmonary tuberculosis. Among those with pulmonary
tuberculosis, 6 (50%) had multiple site-lesionswhile the other half had involvement of the true cords only.
Forthe remaining patientswith normal lungstatus, 8 (80%)has a single lesionall involving the true cords
while 2 (20%) has multiple lesions.
Conclusion. The clinicalandvideoendostrobscopicfindingsof laryngealtuberculosishavebeenevaluated.
The characteristics of laryngeal lesions seem to be more nonspecific and it can evenoccur as a primary
laryngeal infection6.zoTypical tuberculouslesions appearedas whitish excrescences or ulcerative lesions
not solely confinedto the posterior larynxbut involvethe otherglottic structures. It is important to consider
tuberculosis in the differential diagnosis of nonspecific laryngeal disease.

INTRODUCTION

In a developing country like the This is attributed to the rising resistant strains to
Philippines, tuberculosis is still widely prevalent chemotherapeutic agents and partly due to the
while the incidenceof this communicabledisease ever-increasingnumberof immunocompromised
in industrialized nations is nowon the rise _.18,2o hosts (e.g. patients with AIDS 3,4,9,1°22andother

*Presented, PSO-HNS DescriptiveResearch Contest, December 04, 2001, Sarabia Manor Hotel, Iloilo City
**Resident, Department of Otorhinolaryngology-Head and Neck Surgery, The Medical City Hospital
***Consultant/Head, Department of Otorhinolaryngology-Headand Neck Surgery/voice Laboratory,The Medical City Hospital
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immunosuppressive diseases2O,24).As the and later confirmed by histopathological report.
incidence of tuberculosis increases, laryngeal All were interviewed for a thorough history,
tuberculosis is also encountered by a growing including previous results of chest radiographs
number of otolaryngologists. Laryngeal and biopsy. The patients' age, sex, use of
tuberculosis is almost always a result of tobacco, symptoms, lesion sites, stroboscopic
pulmonary tuberculosis 21.However, recent appearanceand lung statuswere evaluated.
reports were made on primary laryngeal The stroboscopic examination (LVES)
tuberculosis 23.The previous mode of infection was done by the investigators at the Voice
was direct spread along the airway involving Laboratory using the Kay elemetrics
mostly the posterior larynx as it lies in the line of computerized laryngeal stroboscope and
mucociliary clearance from the trachea, but analyzedby a single interpreter.Perceptualvoice
currently it can involve any area of the larynx, evaluation was done prior to the procedure.

Many clinicians neglect to include Laryngeal findings were categorized into: (a)
tuberculosis in the differential diagnosis of ulcerofungativemass lesion,(b)whitish ulcerative
laryngitis resulting in misdiagnosis and lesion, and (c) polypoid lesion.
inappropriatetreatment.A high levelof suspicion
must be present in all patients with non-specific Pathological Diagnostic Criteria
laryngeal lesions and confirmation with The standard diagnostic procedure was
appropriate diagnostic tools leads to proper direct laryngoscopywith biopsy1_.The laryngeal
treatment 19This trend urges otolaryngologists specimen was sent to the pathology department
to be more alert about the emergence of the for microscopic evaluation. The special staining
laryngeal tuberculosis with atypical clinical usedwasZiehI-Neelsenstain, which shows acid-
manifestations, fast bacilli as evidence of Koch's infection.

In our local setting, where Koch's Examination under the microscope consists of
bacillus is ubiquitous, laryngeal tuberculosis avascular tubercle with areaof central caseation
should always be considered in the differential surrounded by palisading epithelial cells and a
diagnosis of laryngeal lesions. Strong suspicion peripheral zone of mononuclear cells. All 22
should be done in all individualswith hoarseness cases in our study showed evidence of
and significantdysphagiaandcouldbe confirmed granulomas histopathologically27.
with appropriate diagnostic tools, resulting to
propermanagement.

RESULTS

OBJECTIVE The patients'ages ranged from 16to 73
years with a mean age of 36.8 years. Thirteen

The objective of this study are (a) to (13)patientsweremaleand nine(9)were female.
present our clinical experience at the Voice Therewere nine(9) smokers among the patients
Laboratory with 22 cases of laryngeal with history of tobacco use ranging from 1 to 20
tuberculosis and (b) to evaluate its changing pack years at a mean of 10 pack years. All
trends in clinical manifestations inan attempt to patientspresentedwithhoarsenessas their chief
contributeto moreaccurateandpromptdiagnosis complaint.
and treatment. On laryngovideoendostroboscopy

The investigators will attempt to:. (1) (LVES) the most common findings were the
categorize laryngeal appearance following:vibratoryandvertical phaseasymmetry
videostroboscopically, (2) categorizethe lesions were noted ineighteen (18) patients (82%)while
according to sites and multiplicity, (3).and three (3) patients (14%) were symmetrical.
compare the patients' lung status with the Majority(n=13or60%) hadreductioninamplitude
laryngealinfection, on both sides. The periodicity in ten (10) patients

were normal while irregular in eight (8). The
mucosal wave in five (5) or23% of patients were
normalwhile abnormal (decreased oradynamic)

METHODOLOGY for the rest (n=17) or 77%. Glottic closure
configurationwascomplete ineight(8) or 36%

A retrospective clinical analysis was patients,while for the rest (n=14) or 64%, it is
doneon22 patientsdiagnosedto havelaryngeal either, incomplete, irregular or with posterior
tuberculosisby laryngovideoendostrobscopy chink. One patientpresentedwithconcomitant
(LVES) from October1997 to September2001 vocal cord paralysiswhile anotherpatientwas
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DISCUSSION biopsy can a true diagnosis be established in
spite of technological advances in laryngeal

Neglect on the part of the clinician to endoscopy and documentation 28.Carcinoma
include Koch's infection in the differential occurs fairly frequently with pulmonary
diagnosis of laryngitis could be fatal 25 At the tuberculosis and occasionally with laryngeal
end of the 20_hcentury. Tuberculosis has tuberculosis, thus laryngoscopy with tissue
emerged as one of the world's leading causes biopsy are essential if there is any doubt. Risk
of deathfrom a single infectiveagent. Laryngeal factors are important considerations in laryngeal
tuberculosis may come in new and different assessment. Age and smoking history are two
clinical patterns, thus further investigation by important factors when considering tuberculosis
otolaryngologists is warranted. The potential or malignancy. In our group, mostof the patients
risks of Koch's laryngitis is significantly reduced were in the younger age bracket and a strong
once prompt and proper treatment is ensured, smoking history was noted in 41% of the cases.

Previousinvestigationsreportedthatthe Primary laryngeal tuberculosis has
period of greatest incidence of laryngeal emerged as a new entity. In the past, it was
tuberculosis is in young adults between 20 to almost always associated with advanced
30years of age4.However,Shin,et al presented pulmonary infection 5,12 However, reports on
in November 2000 a marked shift to older age patientswithan establishedlaryngealtuberculosis
distribution of patients with laryngeal having a negative findings on chest radiograph,
tuberculosis2°, In our series, majority were in negativesputumcultures and negativehistory of
their second, third and fourth decades. There exposure has beenmade 44Inour presentstudy,
was also a male sex predominance which was 55% of patients has a concomitant pulmonary
similar in other studies 4. All the patients tuberculosis while the rest (45%) has primary
presented with hoarseness as they were seen laryngeal tuberculosis, thus negating previous
at the Voice Laboratory. reports that pulmonary infection with

Stroboscopic parameters such as Mycobacterium tuberculosis hominis is
vertical phase symmetry, mucosal wave and necessaryto harborthe organismat the laryngeal
glottic closure configurationwereall affected by area. We also found that lesions that appear to
the vocal cord lesions. A decreased to absent be more non-specific and located ina single site
mucosal wave was observed in 77% of our is seldom associated with pulmonary
patients suggestive of infiltrations of the tuberculosis and when the lesions are more
underlying vocalis muscle. This finding may be ulcerative and multiple, there was a greater
clinically indistinguishable from a malignant chance of active lung infection.
process and should always warrant a tissue
biopsy.Vocal fold mobility can also be impaired

when there is compression of the recurrent CONCLUSION
laryngealnerveat thehilarareafromtuberculous
infiltrates. This was evident in one patient.

We havepresented22 establishedcases

Based on appearance, majority of the of laryngealtuberculosis.Laryngealstroboscopic
lesions appeared as whitish ulcerative lesions findings and lesion sites were discussed and
(80%) oftenappearing as whitishexcrescences, compared with the patients' lung status.

Success in treating patients with laryngealThe posterior larynxhaspreviouslybeen pointed
out in the direct spread along the airway of tuberculosis depends on a high clinical
mycobacterial infection 8.Thiswas not the case suspicion, prompt diagnosis and early initiation
inour study for the involvementof the true cords of appropriateanti-Koch'sregimen.Clinicianscan
and the false cords was much more common no longer rely on pulmonary or systemic
than the involvement of the posterior symptoms alone and must always include

tuberculosis as a possible etiological laryngeal
commissure. The most commonly involvedsite lesion.

was thetrue vocal cords. The epiglottis is rarely Basedonthis series, typical tuberculousinvolved in this type of infection 47,except in 4
lesions appeared as whitish excrescences or

patients. These findings imply a possible
ulcerative lesions NOT solely confined to thelymphaticor hematogenous spread in laryngeal

tuberculosis 48 posterior larynx but involve the other glottic
structures. It can also occur as a primary

Differential diagnosis among laryngeal laryngeal lesion.tumor (e.g. malignancy, papilloma, chronic
laryngitisand tuberculous infection)hasbecome
more difficult than in the past 2,44,1_.Only after
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ABSTRACT

Objective: This study was undertaken to determine if there is a significant difference in the rate of thyroid
malignancy in a known goiter endemic region (Cordillera) from that of a non-endemic area (Lowlands), and
to determine the prevailing type of carcinoma in these two regions.
Design: Retrospective Descriptive Analysis
Setting: The study was conducted at Baguio General Hospital and Medical Center (BGHMC) from
January 1999 to March 2001
Patients: The study involves the review of histologic reports and medical chart records of patients who
have undergone thyroidectomy for goiter.
Results: Although not statistically significant, histopathology reports of patients with permanent residence
in the Cordillera area show a higher percentage of thyroid carcinoma predominantly of papillary type.
Conclusion: The result supports the worldwide studies that correlate higher prevalence of thyroid carcinoma
in goiter endemic regions over the general population. The finding of predominantly papillary type however
deviates from the previous results of follicular carcinoma prevalence in iodine deficient regions.

INTRODUCTION

Thyroid carcinoma has been reported on January 1999 to March 2001 and whose medical
several occasions by foreign authors to have a records fulfill the information required about the
direct relationship to the prevalence of goiter and age, sex(table 1) and with the same home and
Iodine deficiency in a population. Wegelin 1found provincial address(table 2).
thyroid cancer in 1.04% of autopsies in Berne in

O
1928, when goiter was endemic, but only 0.09 Yoof

autopsies in Berlin where endemic goiter was TABLE1
absent. Classificationof Patients

A study made by Riccabona 2proposes
that carcinoma probably occurs more frequently Group1n=36 Group2 n=45
in populations with endemic goiter. This in part (Cordillera) (Lowlands)
maybe related to the role of TSH as a growth MeanAgeL_ 36.8_ 41.27

Male 5(14%) 6(13%)factor for differentiated thyroid carcinoma. In 1987 Sex
a national goiter prevalence survey was conducted Female 31(86%) 39(87%!..
by the Department of Health in 6 regions that
included 38 provinces and 10 cities. Mountain
Province (93%)ranked first followed by Bukidnon TABLE2
(71%), Oriental Mindoro (56%), and Abra (41%). Provincial Distribution of GoiterEndemicArea(Group1)
No survey was however made on the rate of thyroid

malignancy in these regions of the country. Cordilleraarea(Enderric region) n--36

MATERIALS AND METHODS BaguioCity 18(50%)
Benguet 13(36%)

A retrospective analysis of 81 Ifugao 2(5.5%)

histopathologic reports of thyroidectomy patients Kalinga 2(5.5%)
performed at BGHMC is presented. It includes

IVI.Province 1(3%)those operated on for all types of goiter from

*Presented,PSO-HNSDescriptiveResearchContest,December04, 2001,SarabiaManorHotel,IloiloCity
**Resident,Departmentof Otorhinolaryngology-HeadandNeckSurgery,BaguioGeneralHospitalandMedicalCenter
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Of the 81 patients,thirty-sixwere from DISCUSSION
goiterendemicareas(table3)(BaguioCity50%,
Benguet36% Ifugao 5.5%, Kalinga 5.5% and Goiter,a reflectionof significantiodine
Mt.Province30%) and designatedas groupone. deficiencyin a populationoccursmorecommonly
Forty-five were from the lowlandregions, a non- inmountainousarea as iodine iswashed out from
(Table 3) endemic area (Pangasinan 62%, La the soil. According to a 1987 national survey on
Union 29%, Ilocos Sur 4.5% and Tarlac goiter,two provinces in the-Cordillerawere found
4.5%)were designated as group two. Group one to have the highest incidence, however no
ages ranged from 17 to 75 with mean age of information on the prevalence of carcinoma in
36.82, consisted of 31 females(86%) and 5 theseareas is available
males(14%). Group 2 ages rangedfrom 20 to 82 In recent surveys on thyroid cancer in
with a mean age of 41.27; there were 6 males relation to iodine deficiency, Vigneri et aP
and 39 females ingrouptwo. Uncorrelatedt-test concluded that today, solid evidence has
was used to analyze the difference between the accumulated, both experimental, biological,
two groups, epidemiologicalandclinical,that iodinedeficiency

is a risk factor for thyroidcancer byfavoring both
TABLE3 initiation, promotionand progression of thyroid

ProvincialOistdbutionofNon-Goiter tumors. They reviewed the evidence that all
EndemicArea(Group2) conditionsthat favor prolongedstimulationof cell

proliferation are apt to favor premalignant
n=45 transformation.These includeconditionsof iodine

deficiency at least increased TSH stimulation,
Pangasinan 28(62%) increasedthyroidcell responsivenessto TSHand

LaUnion 13(29%) increased angiogenesis.i

IlocosSur 2(4.5%) Other studiesshow that follicular thyroid
,. Ji i

Tarlac 2(4.5%) cancer is more common and papillary thyroid
• cancer is lesscommon in iodinedeficient areas.

Williams 4 has summarized these data which
show that the ratio of follicular/papillary types
exceeds 0.7 in iodine deficient areas, whereas
in iodinesufficientareasthe ratio is 0.26or below.

RESULTS Bubenhoferand Hedinger_ reexamined all their

Althoughtherewasa higherpercentage casesofthyroidcancersfrom Zurich(1924-1974)
of thyroidmalignancyingroupone, (table4) this and theyfounda relativereductionof anaplastic
was shown to be statistically not significant thyroid cancer after iodine prophylaxis. Different

pathologists do not always agree on cancer
(P>.05).Therewas predominanceof thepapillary classifications but slides of tissues from
type (table 2) in both groups occurring in 83% of Argentina* before and after iodine prophylaxis,
group one and 75% in group two. Since the were classified by the same pathologists_Data
carcinomapopulationwas not large,no statistical from Argentina through the iodine transition
method was used to carry out the correlation of period(1958-1967) and full prophylaxis (1967-
thyroid carcinoma to age and sex distribution in 1976) showed a relative reduction in anaplastic
each group. The mean age of diagnosis was carcinomaanda decreasein the ratioof follicular/
almost equal but it is worthy to mention that the papillary carcinoma likewise, Cuello et all 6
youngest patient in group one was 28 years old showedthe incidenceof anaplasticand follicular
compared to 41 from group 2. thyroid carcinoma inColombia was greater than

in USA(Connecticut)butthe incidenceof papillary
TABLE4 cancer appearto be independentof iodine intake,

PercentageofCarcinoma a probable explanation to the finding of
Group1 n=36 Group2 n=45, predominantpapillarycarcinomainbothendemic

"_pillary 5(13.89%) 3(6.66%) andnonendemic populationsinthe study.
=u i .

Follicular 1(2.78%) 1(2.22%)

IVledullary 0(0%) 0(0%) RECOMMENDATION
Anaplastic 0(0%) 0(0%)
iiH i i u

TOTAL 6(16.66%) 4(8.88%) To increasethe populationof subjects
t=0.744 and improvethe validityof the results,a longer

t dr=79at0.05and0.0(_1is greater'than1 timespan of the study is recommended.
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ABSTRACT

Objective: This retrospectivestudyaimsto describetheprofileof patientswiththyroidmalignancywho
underwentsurgery.
Design: Descriptive study
Setting: University-Based TertiaryHospital.
Patients: Records of 38 patients with thyroid malignancy who underwent surgery were reviewed over a
span of 6 years (1995-2000). Data collected from these patients were analyzedand compared with local
and foreign literature.
Results: The study showed a male to female ratio of 1:5,a meanage of 41 years old, and a higher rate
of papillaryCa (82%)over thefollicular variant (18%). Also, a nodular mass (92%) wasthe mostcommon
presentation with lymph node involvement in 40% of the cases. There were also findings of a (+) familial
predisposition in 34% of thecases and(+) for radiationexposure in 13% Most of the cases also belonged
to Stage I (55%) based on TNM system and FNABwas very accurate (100%) in diagnosing papillary Ca.
Conclusion: Reviewof cases revealeda close similaritybetweenprofilesof the patientsin both local and
foreign settings with a significantlyyounger age group (41 years old)especially among females (38 years
old)presenting as a nodular mass,with predominance of the papillaryvariant (size is usuallygreater than
4cm in greatest diameter). Females usually belong to stage I while males belong to stage II1.A multi-
center networking is recommended and active participation in the Tumor Board in order to improve the
sampling size and to arrive at more significant findings.

INTRODUCTION

Thyroid malignancy is one of the most inhis paper entitled "A TenYear Survey Of Head
frequent endocrine malignanciesencountered in and Neck Cancer and their Treatment Protocol"
clinical practice in the Philippines today.Thyroid reviewed 11 cases of thyroid carcinoma who
cancer ranks 7thoverall, 4_ in females and 17_hin underwent surgical treatment at a University-
males. It is also the most common cancer of Based Tertiary Hospital from January 1985 to
women at ages 15- 24.(1) December 1995.He also suggestedappropriate

Many prognostic indicators and risk treatment protocols for these cases
factors such as age, sex, tumor size, nodal encountered.(2)
spread and distant metastasis, a positivefamily
history or genetic predisposition and prior
irradiation exposure have been formulated to OBJECTIVE
assess the behavior of thyroid malignanciesand
therefore, arrive at the appropriate treatment Thyroid malignancy cases have
decisions.Withthis inmind, it isthereforeprudent increased over the past few years at the ENT
for us to start analyzing first the characteristics Department of a University-Based Tertiary
and profile of patients with thyroid malignancy Hospital.This retrospectivestudywas conceived
especially in our own university setting. Zantua to describe the profile of patients with thyroid
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malignancy undergoing surgical treatment. From data were analyzed and relationships were
this, we could compare the profiles of our reviewed formulated with regards to our own clinical findings
cases with that of local studies and foreign and that of other local and international findings.
literature which may lead us to an earlier Data collected from these patients were also used
diagnosis and treatment, to stage each patient at the time of admission

using the American Joint Committee on Cancer
Staging for papillary, follicular, and medullary

MATERIALS AND METHODS thyroid carcinoma.
This paper is a descriptive study which

Medical records of patients admitted at will use frequency distributions to analyze data
a University-Based Tertiary Hospital for surgical collected.
intervention of thyroid malignancy between
January 1995 to August 2000 were reviewed.
Data that were collected from these records RESULTS

include: name, age, sex, tumor size in greatest
diameter, family history of thyroid disease or A total of 38 cases of thyroid malignancy
cancer, prior irradiation exposure, lymph node were reviewed over a span of 6 years (see Table
involvement at the time of diagnosis, morphology I). There was a female preponderance with 32
and final histopathological diagnosis of the (84%) and only 6 (16%) being males• Male to
surgicalspecimen and surgicaltreatment. These female ratio was placed at 1:5.

TABLEI
RawDataTabulatedfrom38 PatientswithThyroidCarcinoma

Px Age Faro . Rad, Final I Stage
/Sex Lyre . node Nodul. Size Hx. Exp.,,, FNAB HisIo . Surgical Tx.

CP 19 F N 5 X 6 Papillary Same I L lePeolomy w / isthmusectomy

SF 58 M + N S.5 x 5.4 ' + Papillary ' _ame Ill Total thyro_eotomy w / MRND

BS 71 F ..... i_l 5 x 7 + + Papillary Same 11 " " TotalThyroidac.",,. ,.

JS 24 F N 4.5 x 3 papillary Same I _;ubtota/ Thyrok2e¢

TA 55 M N 51 _'ll_ 5 x -- " l l

3.5 " papillary Same III Total tltyroidectorny w / MRND

Fo Ilic
MG 16 F N 4 x 5.7 + .. • Follio CA I TotalThyroideo.

Adanoma

CC 2a F N 4 x 3, FolliC Faille
"'h,"d'_'n"o"ma "cA ..... I Total Thyroidec.

JL 24 F + N ?.5 x 3 x 3 _aplllary ' Same I Total Thyroidac. w / paralracheal ND

VF 61 M _- N 10 x'lO papillary Same .... i(I TatalThyroidec.w/extended'ND

GB 31 F + N 7 x 7 x 4 + Papillary Same I Near Total Thyroidao w / MRND

PE "52M N 3 x 4.5 " 'Papillary ' Same tl ' R Lobec w / iathmu"_ectomy

PV 56 F M 2 x 3 Faille Ca ' Papill '
...............CA • III Total thyroidectomy w / MRND

EM .6,9 F "N 8 _ ? " + - Faille Ca .game II "rotalThyrotdec;

LT 30 F N 4 x 5 Papillary Same I Completion Thyfoide

RD tgF +'" N " 8x55 + Papillary Same I TotalThy'toldecwlPINO, R;LND, L

MT 47 F N 4 x 5 Papillary Same II Neat Total ThyroiOec

MTF 38 "F + N 6 x 4 ' - Papillary Same I Near Total Thyroidec. w / MRNO II,L

MD '33'1_ ,,.+ N . 4xS .., papillary . Same I NearTotal]:ayroldec. w/MRND B,R
AS 20 F N 2 x 2 .Papillary Same I SubtotalThy+oldee
TD "59 M +" M 5 x .5. + Papillary '"Same III Near Total Thy'rotdec w I Selacllve ND
GS 33 F + N 3 x 2 PapUl_ry Same I :Yet'at thyr0ide_tomy w / MRND

PS ' 60 M 5.., _+ x Papillary Same Ill Near Tolal roidecw I Selective NO

=FF 61 F '" + N atx]-8 + papulary Same III Total Thyraldec w / Selective ND

NC 38 F "' +" N "" 4 X 5 + ' "' Papillary Same II Col_l"ple.t,!0n [hyraldec. w I PL NDHC 52'F: - N 6 x 2.S " FOILIc Ca "Same I " TotalThyroi_ac

DR 18 F N 4 x 4 Papillary Same I Neat TotalThyroidec

JS 22 F N 5 x 4.7 + + Papillary Same I Near Total Thyroide¢

MR :_:_ F N 3 x 2,7 '" + Faille Ce -Same I' Total Thyroid'at.

VT SO"F + N 8 x7 + + Papillary "Slme III '" Completion Thyroidectomy w / RNO
r ....

FI 36 F N 4.1 X 2 Papillary Same I Near Tara/ Thyraldec

7.5 x 4,5 x
JD 41 F M :3 + Papiltary Same I Completioo Thyroidec

BC 50 F N 5 x 5 F011ic Ca Same II Near Total Thyroide_

AA 67 F N 8 x T + Follic Ca Same [I Near Total Thyroidec

MD .,.29F .... : N ' 3 x 2 Papillar,y Same . I TOlal Thy;'roide¢. --
AR ;Z4 F N 5.5 x 2 + Papillary _ame I TotalThyroideo.

MT 37 F N '_ x 4 x 3 - Papillary "S_ma I Total Thyroidec.

LF 32 F N 5.5 x"3,5 ' Paplliar,y Same I To.h_l Th;troidec.
ZB 60F N _x 2.5 X 2 Papillary Same ii Total Thyroide¢.
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There was also positive family history in Board to improve the sampling size and therefore
34% of the cases in conjunction with what Gagel arrive at more significant findings•
et al observed when they stated that there is an
increasing evidence that genetic factors may play
a role in a small percentage of papillary and BIBLIOGRAPHY
follicular thyroid carcinoma (_°)
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NASOPHARYNGEAL ANGIOFIBROMA:
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Abstract

Objectives: 1. Determinethe demographicdata of the patientsdiagnosedwith angiofibroma;2. Determine
the tumor stage of the angiofibroma in each patientthrough computerizedtomography; 3. Determine the
procedures performed for the excision of the angiofibroma; 4. Determine the blood loss for the excision of
theangiofibroma.
Design: Case series.
Setting: Tertiary hospital.
Patients: Six patients admitted andoperated on for nasopharyngealangiofibromafrom September 1996
to September 2001.
Results: Six patients were admitted and operated on for nasopharyngealangiofibroma with five males
and one female. The mean age of the male patients upon admission is 186 years and 53 in the female.
The patients included in this study presented mainly with massive epistaxis and nasal obstruction. All
patients underwent preoperative computed tomography (CT) scanning of the nasopharynx. Based on
Sessions' staging system, the five male patients belong to stage IA (1 patient), IB (3 patients), and IIA (1
patient). The female patient started at lib but later progressed to IIC. Using Chandler's system, four
patients had stage II tumor while the rest, including the female, had stage III. A total of nine operations
were done on the six patients (Table3). The female underwentfour operations, the last three for residual
tumor. Surgical intervention in all patients consisted of excision of the mass. All the males underwent a
transpalatalapproach. The female patientunderwenttracheostomy, radicalmaxillectomyright, andorbital
excenteration right. Blood loss in all the procedures ranges from 1.2to 3.0 L. (mean of 2.0 L).
Conclusion: Patients are mostly males, with an age ranging from adolescence to early adulthood, and
presents with nasal obstruction and massive epistaxis. Females, though rarely,can be afflicted by the
tumor. She was on her fifth decade of life but her presenting signs and symptoms are similar with the
males. Most patientsoperatedonbelong to the low-gradetumors basedon the Session's andChandler's
staging of nasopharyngealangiofibroma.Surgicalremoval of thetumor remainsas the treatment of choice.
Transpalatal removal of the tumor in its early stages is advisable. However, extensions to the
pterygomaxillaryandorbital areas requirea moreradical transmaxillaryapproach.The averageblood loss
is 2.0 L among all the cases studied. It was observed that the higher the staging of the tumor, the more
radical is the operation, and the more blood is lost during its excision.

INTRODUCTION

Nasopharyngealangiofibromaisa highly generallypresentswithmassivebouts of frequent
vascular tumor commonly found in the epistaxis and nasal obstruction, at 73 and 71%,
nasopharynx. Its name,juvenile nasopharyngeal respectively?The occurrenceof thetumor ranges
angiofibroma, reflects the fact that the primary from 9 to 29 years, mean of 15 years,2 while
manifestations of the tumor occur during others would cite 7 to 21 years, with a peak
adolescence. It is histologically benign but between 14 and 18 years. Only rarely has this
clinically malignant in that it has the capacity for lesionbeen identifiedwith females.
local destructive growth and fatal hemorrhage. The siteof originof the angiofibromahas

It is fairly uncommon, accounting for been the subject of speculation. It appears to
only 0.5% of all head and neck neoplasms. It originate in the posterior nasal cavity rather than
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in the nasopharynx, specifically on the This study aims to present the clinical
posterolateral and superior nasal cavity at the and surgical experience of Ospital ng Maynila
pointwherethe sphenoidalprocessof thepalatine Medical Center, a tertiary hospital, on juvenile
bone meets the horizontal ala of the vomer and nasopharyngeal angiofibroma from September
the root of the pterygoidprocess of the sphenoid 1996to September 2001.
bone, near the upper margins of the The specificobjectivesofthisresearch
sphenopalatineforamen.3 are to:

The exact nature of the tumor has been (1) determine the demographic data of
very much debated. Though the patients diagnosed with
immunohistochemical markers and electron angiofibroma;
microscopyhavedocumentedthevascularorigins (2) determine the tumor stage of the
of the tumor, the factors that contribute to its angiofibroma ineachpatientthrough
growth are still unknown. Its associations with computerizedtomography;
polyposis, hormones, and other genetic (3) determinetheproceduresperformed
abnormalities are currently being studied, for the excision of the angiofibroma;

Surgical removal of the tumor remains and
as the treatment of choice. However,this carries (4) determine the blood loss for the
a potential for extensive morbidity and mortality excision of the angiofibroma
due to hemorrhage. Despite its vascular nature,
piecemeal excision of the tumor through the MATERIALSANDMETHODS
external nares was advocated until 1834.

Advances in the technology, diagnosis and All patientsadmitted andoperated on for
management of this tumor has decreased the nasopharyngealangiofibroma at the Ospital ng
morbidity and mortality associated with its MaynUaMedical Centerfrom September 1996to
excision. It was laterobserved that lessbleeding September2001weredeterminedand theircharts
was noted when the tumor was extracted with were retrievedfromthe MedicalRecords Section.
its pedicle. This led to surgical techniques that Datagathered were from the charts and
provided adequate exposure of the tumor and their operating roomrecords. Efforts were made
allowed its complete excision, to contact patientsto assesstheir current status.

Advancesin technologyhasendowedthe Patients seen or admitted who were
surgeon severalapproachoptions indealingwith suspected to be afflicted by the same vascular
angiofibroma. The most recent of these is the tumor but were not operated on were excluded
endoscopic removal of these tumors. Though from the study.
initial reports showed high recurrence rateswith
this method,mainlydue to poorexposure,several RESULTS
recent researches has showedgreat promise for
the approach. The Ospital ng Maynila Medical Center

Othertechnologicalbreakthroughs,such admitted 6 individuals who were diagnosed and
as accurate imaging techniques afforded by operatedonfornasopharyngealangiofibromafrom
computed tomography, angiography and September 1996to September2001, five males
magnetic resonance imaging, embolization of and one female. The age of the patients upon
feeding vessels, electron microscopy to admission ranges from 14 to 22 (mean of 18.6)
determinethe natureofthetumor,andendoscopy, among the malesand 53 in the female. (Table 1)
havecontributedinunderstandingthetumor. This During this period, there was another
has equipped the present-day otolaryngologist malepatientadmittedwho was highlysuspicious
with an armamentarium of choices for its forjuvenflenasopharyngealangiofibroma_Hewas
treatment. Radiation and immunotherapy are 23 years old and presented with massive
currently being tapped to combat this tumor, epistaxis. However,computedtomographyofthe

Nasopharyngealangiofibromaremainsa headandneck revealeda vascularizedtumor with
challenge for otolaryngologists, due to its intracranial extensions which necessitated
intraoperative blood loss, recurrences, and the transferto anotherhospital. Also, since nobiopsy
destructivenatureof itsextensions. Thisresearch or surgery was done, there was no
aims to provide knowledge on this tumor based histopathological confirmation of the diagnosis.
onthe clinical andsurgical experiencesgathered The patients included in this study
at a tertiary hospital from September 1996 to presented mainly with massive epistaxis and
September 2001. Such knowledge may guide nasal obstruction. Massive epistaxis estimated
otherpractitioners as they encounter this unique at a third to a half of a cup is the chief complaint
vasculartumor, among the males. The history of epistaxis
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TABLE1
DemographicDataandSignsandSymptomsof PatientsDiagnosedwithNasopharyngealAngiofibroma

OspitalngMaynilaMedicalCenterSeptember1996to September2001

Patie n t Age Se x Signs and S ym p to m sJ

Epistaxls for 6 months

1 19 male Nasal 0'bstruction for 6 months ....

No bulging p, alate, otltisL

Epistaxls.for 7 monthsJ
2 17 mate Nasal obstruction for 4 months

(+) Bulging palate, otitis,i

SIP excision 1 year ago

Epistaxis for 6 months

3 22 male Nasal obstruction for 6 months

Previous excision 1 year agoL

No 'l_ulglng palate otilis

Maxillary sw elling for 4 months

Nasal obstruction for 4 months

4 53 female No eplstaxis except on biopsy taking

(+) Proptosis, bulgin'g palate, otitis

........ (+) Dyspnea, ely sphagiai i

Eplstaxis for 24 months

5 21 male Nasal obstruction fo_ 12 months

( �hpalate, otitis,w

Eplstaxis for 7 months

6 14 male Nasal obstruction for 7 months

No bulging palate, otitis

ranges from 6 months to 24 months (mean of 10 The female patient presented initiallywith
months). The female presented with chief an enhancing osteolytic tumor that involves the
complaint of a swelling on the right maxillary area right maxillary antrum and orbit, the nasopharynx,
of 4 months duration, the sphenoid sinuses, pterygopalatine area, and

Nasal obstruction was observed in all extends to the hypopharyngeal area. No
patients. The duration of the symptom ranged intracranial involvement was seen among all the
from 4 to 12 months (mean of 6,5 months). The patients. Succeeding CT scans of the patient
obstruction was observed to be initially on and showed extensions to the zygomatic and
off and later became persistent. It was observed temporal area.
to be associated with hyponasal speech and A total of nine operations were done on
anosmia, the six patients (Table 3). Four male underwent

The male patients experienced mainly excision of the tumor for the first time. The female
epistaxis, nasal obstruction, hyponasal speech underwent four operations, the last three for
and anosmia. The female patient experienced residual/recurrent tumor. Surgical intervention in
no epistaxis except during punch biopsy. A total all patients consisted of excision of the mass_
of 4 biopsies were done all revealing chronic AII the males underwent a transpalatal approach.
inflammation. She also had numbness of the One of them underwent additional medial
right maxillary area. No preoperative biopsy was maxillectomy and tracheostomy. Ligation of the
done on the four of the five males in lieu of the external carotid artery was performed in three
possible bleeding problems expected of the male patients. The female patient underwent
tumor. One male had a previous excision of an tracheostomy, radical maxillectomy right, and
angiofibroma at another institution a year before, orbital excenteration right.

All patients underwent preoperative Blood loss in all the procedures ranges
computed tomography (CT) scanning of the from 1.2 to3.0 L (mean of 2.0 L). The greatest
nasopharynx (Table 2). All male patients blood loss was observed in the male patient who
presented with a vascular nasopharyngeal tumor underwent medial maxillectomy followed by the
that enhances with contrast. The tumor would female patient. The least blood loss was noted
obscure the bilateral nasopharyngeal areas and in the patient who had an excision of a recurrent
would extend superiorly to the base or into the tumor after external carotid ligation. I n t r a
sphenoid and inferiorly to the oropharynx, and postoperativebloodtransfusionswerecarried
Pterygomaxillary area involvement is uncommon, out in all patients. It consisted of a volume-by_
with only 2 patients afflicted. Haziness of the volume replacement of the blood losses.
different sinuses was seen in all patients,
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TABLE 2

CT Scan Findings in Patients Diagnosed with Nasopharyngeal Angiofibroma
Ospital ng Maynila Medical Center, September 1996 to September 2001

Patient Age Sex CT scan findings Staging Classification
Session Chandler

Enhancingnasopharyngealmass

1 19 male No pterygomaxillaryarea involvement IA II
No sphenoidsinusinvolvement
No polysinusitis;Nointracranialinvolvement

Enhancingnasopharyngealmass

2 17 male Pteryg0maxillaryarea involved IIA III
Sphenoidsinusinvolved

Polyslnusltls;Nointracranialinvolvement

Enhancingnasopharyngealmass
Nopterygomaxilleryarea involvement

3 22 male Sphenoidsinusinvolved IB II

Polysinusitle;Nointracranialinvolvement

Palataldefect present

Enhancingnasopharyngealmass
L J J _ i

Pterygomaxillaryarea !nvolved
4 53 female Involvedmaxillaryantrum,orbitand hypopharynx IIB-IIC lU

Polysinusitis;Nointracranialinvolvement

........ Sphenoidsinusinvolved
Mildlyenhancingnasopharyngealmess

5 21 male No pterygomaxlllaryarea involvement IB II
'Polyeinusitis;Nointracranlel involvement

No sphenoidsinusinvolvement
mww -

Mildlyenhancingnasopheryngeelmass L • u

6 14 male No pterygomexillaryarea involvement IB II
Polysinusltls;No intracranialinvolvement
Sphenoldsinusinvolved

TABLE 3

Operation Performed in the Excision of Nasopharyngeal Angiofibromas
Ospital ng Maynila Medical Center, September 1996 to September 2001

Patient Age Sex Operation Dons Blood Loss Duration of
(lira rs) OR (hours)

24-Feb-98 1.5 3

1 19 male Ligation of Exiern-alC;'ar0'i'id'"A"r'tery ..............................................................................................
Excision via' T'ra'n"spa"iai'ai'Approa¢hl ........................................................................................
29-Sep-g8 3 6

Tracheostomy
Llga iiono f Ex ternaiCa r0iidA r ie ry......................2 17 male .........................
Excision via Coml_ine;tTranspaiaial

and Denke'r'sApproach with

Medial Maxillectomy
5_Jan_99 1.2 3.5

3 22 male Ligation of External Carotid Artery

Excision via TranspalatalApproach
6-Sep-gg 2,9 ......... _,.3

Trach eos to"m'y.......................................................................................

Radical Maxillec to nny ...................................
O rbilal Excenteration

22-Feb-OO 1 .85 3
4 53 female .......................................................................................

Excision

15-A ug-0() ............... 2.4 5
Excision .......

21 -Nov-O0 1.3 2

F:Xcis ion ...................................

29-Aug-00 2.2 45 21 male ..................................................
Excision via TranspalatalApproach
19=Jun-01 1,35 4.25

6 14 male ....
Ex cisionviaTra ns palatal Approach
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Preoperative transfusion was only suspected.3 A stagingsystem was proposedby
necessary in three male patients. Sessions et aLedue to a lack of standardization

Follow-up of the male patients ranges of tumor data in both individual series and
from 3 to 6 months. There is noevidence of any international reports. The various stages reflect
residualor recurrentdisease uponfollow-up. The the number of anatomic sites occupied by the
female patient died of pulmonary disease 5 tumor rather than its actual size The "simpler"
months after the last operation. She still or low-grade tumors are confined to the medial
presentedwitha residual/recurrenceof thetumor, part of theskullbaseand are entirelyextracranial.

As a tumor extends laterallyand/or intracranially,
the staging description, and therefore the

DISCUSSION treatment plan, changes accordingly. A
description of the stages is shown in Table4.

Demography ChandleretaPdescribedan angiofibroma

Theageof occurrenceof nasopharyngeal stagingsystemsimilarto thatproposedforcancer
angiofibroma among the male patients isnot far by the American Joint Committee. It is also a
fromthat in literature?,4As for thefemale patient, system based on clinical evaluation and
due to its rarity, no comparison for the age is computerized tomography. It is a four-stage
available. Out of a total of 2490 systemas sh°wn inTable5 Tand°n et ar° made

his own modifications from the two previous
otorhinolaryngology admissions for the same
period, admissions for nasopharyngeal systems based on the regions affected by the

tumor. For the purpose of the present study, the
angiofibroma numbers 9 (0.36% of total

former two staging systems will be used.admissions) with the female patient being
readmitted and operated on for four times. This Basedon Sessions'stagingsystem,the five male
would translate to an incidence of 18 per 5000 patients belong to stage IA (1 patient), IB (3
admissions. This is lower than the figures from patients),and IIA (1 patient). The female patient
the Department of Otolaryngology of the started at liB due to the antral and orbital
Philippine General Hospital that has seen and involvements but later progressed to IIC as the
treated a total of 50 cases in a 6-year period residual/recurrenttumor encroachedto thecheek
(1973-1978), at an average of 8 cases annually and temporal area. Using Chandler's system,
to comprise 1.4%of the totalannualadmissions? four patients had stage II tumor while the rest,
However,it is relatively highcompared to figures includingthe female, hadstage Ii1.
from Taipei Veterans General Hospital at 1 per
5000 admissions, with a female to male ratio of
1:10._ Operativeproceduresperformed for theexcision

of the angiofibromaThe presenting signs and symptoms of
the disease are also identical with those Although radiation therapy and
published. According to a study of 30 patients chemotherapy have met with some success in

the treatment of nasopharyngeal angiofibroma
gathered from 1972 to 1983,the most common

tumors, the current consensus for optimalsigns and symptoms of angiofibroma are
epistaxis, nasal obstruction, facial deformity, treatmentofthese benignvasculartumors remain
proptosis, bulging palate, deafness, otitis and surgical resection with the former modalities of
nasal drainage. _ Nasal obstruction, which therapybeingreservedfor unresectabledisease.1_
presented at an average of 6.5 months prior to
admission, is the most common symptom Selection of the surgical procedure forremoval of the tumor isbased on its location and
followed by epistaxis. Only three patients
presentedwith bulgingsoft palateandotitis while extent. Based on a nine-year period of 50 cases
only the female patient had proptosis and facial of nasopharyngeal angiofibromas, the following
deformity, approacheswere recommended1°,Angiofibromas

that were limited to the nasopharynx and those
with superiorspreadinto theethmoid or sphenoid
sinuseshadtheir tumors removed bytranspalatal

Stagingof nasopharyngeal angiofibroma
Staging systems have been proposed route, alone or in combination with other

based on tumor location and extension. It was approaches. Tumors with lateralextensions into

proposed that computed tomographic findings the pterygopalatineor infratemporal fossa or the
shouldbe used for the standardizedreportingand cheek, and thosewith simultaneoussuperiorand

lateral spread underwent a transmaxillarystaging of patients with angiofibroma after a
clinical investigation in which angiofibroma is excision. Thosewith intracranialextensionswereaddressed from below,
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TABLE 4
Session'sStagingof Angioflbromaand Incidenceof Recurrencein 30 Patients

(Bremeret al, 1986)

Stage . ....l_.,scription "'i',. Patient_ (n) Recurrence"

Tumorlimit.ecl,.,toposteriornares orIA 1 0
nasopharyngealvault

IB Extensionintoone or more sinuses 2 (]
mm | = ="' | I m

IVinimallateralex!ensionthroughsphenopalatine

liP, forarnenintomedialpterygomax!llaryfossa .... 10 0

Fulloccupation.,,of pterygomaxil_,rydisplacing
liB posteriorwall of antrumforward; superior 6 1

||,| . .

extension erodingorbitalbones

Extensionthroughcheek,ptery_g.omaxillaryfossa
• IIC intocheek andtemporalbone 3 0

m|.,_ i | i i=1

III Intracranial extension 8 4
.., .. ,- ,

TABLE 5 TABLE 6
Chandler's Staging of Juvenile Operative BloodLossinEmbolizedand Non-embolized
NasophsryngealAngiofibroma Cases of JuvenileNasopharyngealAngiofibroma

Stage _ Bes._c.rlptlon (Tuazon et al, 1986)

I Tumorconfinedinthenas,opha_nx Sourceand - I No"of I Average blood

,, Tumorextend_gintonasalcavityand/= Year .... I Cases I loss (liters)
sphenoidsinus ,,,,,,, BTbolizedcases ....

Turmr=tendingintoo.ne..,ormoreofthefollowing: RetcheretaJ,1975' 7 1_18'
III antrum,ethmoidsinus,pterygomaxtlLaryand .......

infraterrporalfossae,orbit,and/orcheek Robemonet al,1979 12 0.8 ..

IV Tumorextending_.o,cranialcavity V_ldmanet al, 1981 10 0.8
Tuazonetal, 1984 1 1.7

ill • i||

Nm-entx_ed cases

'34Generally speaking, nearly all Conleyetal, 1968 "' 1.85
nasopharyngeal angiofibromas can be removed ....

through some combination of the transpalatal, Jafeket al, 1973 .... 34 2.7 ..,

transantral-retromolar trigone(extendedsublabial Christiansenet al, 1974 29 1.7 ,,

incision), and frontoethmoid approaches. _2 Wardetal, 1974 12 1.3
Various surgical approaches have been Retcheretal, 1975 16 2.39

|l| i

describedrecently:thefacialdeglovingprocedure Ro_-sonetal,1979 2 2.4
and the extensive intracranial and extracranial T_zonetal,i979-1983 '""11 315
approaches. The approach will be affected by
the surgeon's experience with the technique.3

The preoperative staging classification
based on clinicoradiological data of each case TABLE7

OperativeBloodLossinEmbolizedand Non-embolized
was the most importantcriteriain selectingthe Cases of Juvenile NasopharyngealAngiofibroma
mostadequatesurgicalapproach.Theoperations 1995-2001

performedfor the removalof thetumors inthis Sourceand I No.of Average Bloodstudy ranged from excision via transpalatal ....
approach, with orwithout ligationof the external Year I Cases Loss(liters)

carotid artery,toradicalmaxillectomywithorbital F='_olizedcases .....i Hi = i

excenteration. All cases under stage I of MouUnetal,1995 16 1.04
Session's classification or stage Ii under Lietal, 1998 11 0168

Chandler's grouping underwent excision by Yang et al, 1998 15 014

transpalatal routealone_All casesunderstage Wang et al, 2001 7 0.81
II of Session'sclassificationor understageIII of ....
Chandler'sgroupingunderwenttransmaxillary Non-embolizedcases mll=

excision. Moulinet al, 1995 10 5.38Hi

Ligationof the extemalcarotidarterywas Li ,e!al, 1998 .... 10 1.14
undertakenin threecasesas an alternativeto an Wang et al, 2001 5 0.59

]?4



embolization technique. Angiography with clear cut, probably because there is less
identification and ligation of the tumor's feeding vascularity in them and so removal is easier.
vessels would have been ideal, but financial
constraintshavemade the optioninappropriate. CONCLUSION
A combinedtranspalatalandDenker'sapproach
was used in one case to address the Based on the data gathered from the
pterygomaxillaryextension, chartsandoperativerecordsofpatientsatOspital

Radical maxillectomy with orbital ngMaynilaMedicalCenter whowere diagnosed
exenteration was done in one case due to a andoperatedonfornasopharyngealangiofibroma
suspiciouslymalignanttumor,whichhasinvaded from September1996 to September2001, the
the orbitand pterygomaxillaryarea. This isthe followingconclusionsweredrawn:
female patientwhereinseveral previouspunch • Patientsare mostlymales,withan age
biopsieswere incongruentwiththeclinicalpicture, ranging from adolescence to early

adulthood, and presents with nasal
obstructionandmassiveepistaxis.

Blood lossfor theexcisionof the angiofibroma • Females,thoughrarely,can be afflicted

Blood loss in all the procedures ranges by the tumor. She ison her fifth decade
from 1.2 to 3.0 L (mean of 2.0 L). Of the nine of life but her presenting signs and
operationsdone,threeunderwentexternalcarotid symptoms are similar with the males.
ligation The mean blood loss in the cases that • Most patients operated on belong to the
had carotid lig,ationis 1.9 L, The mean blood low-grade tumors based on the
loss in the 6 cases that didn't have any carotid Session's and Chandler's staging of
ligation is 2.0 1. nasopharyngealangiofibroma.

The perioperative use of intra-arterial • Surgical removal of the tumor remains
embolization to reduce vascularity of as the treatment of choice. Transpalatal
nasopharyngeal angiofibroma has received removal of the tumor in its early stages
considerableattentionthroughtheyears. Several is advisable. However,extensionsto the
studies have been made to determine the pterygomaxillaryandorbitalareas require
differences in blood losses between embolized a more radical transmaxillary approach.
and non-embolized patients. • The average blood loss is 2.0 L among

There havebeenconflictingresultsin this all the cases studied. It was observed
field and its application to nasopharyngeal that the higher the staging of the tumor,
angiofibroma, A tabulationof the blood losses in the more radical is the operation, and
embolizedand non-embolizedcasesis presented the moreblood is lostduring itsexcision.
in Table 6.13 This shows various results during
the early years of the technique. Another
tabulation is presentedinTable7 thatshowsthe RECOMMENDATIONS
morerecentstudies.

The significant role of embolizationin A lot can stillbe learned of this unique
and uncommontumor. Future studieson na-reducingthe bloodloss,morbidity,recurrence,

and Jntraoperativecomplicationsindealingwith sopharyngealangiofibromasshouldkeepthefol-
this tumor has been well documented.14,15,1_.17 lowingthingsin mind:
However,it is still questionedwhen statistical This studycannotemphasizemorethe
analysis fail to show a significantdifference need for a standardizedstagingof nasopharyn-
between the embolized and non-embolized gealangiofibromas.Mostof the availablelitara-
cases.18.19,s tureon the tumorfail tostage the neoplasm. As

This has led to much debate on the such, thedata they incurcannotbe used maxi-
importanceof embolizationfornasopharyngeal marly.
angiofibroma. It is interestingto notethough, Furtherstudiesshouldbe done on the
that most of these studiesfailed to classifythe effectivenessonpreoperativeembolJzationinre-
cases accordingto any staging system. The ducingintraoperativebloodlossin nasopharyn-
importanceof thestageof thetumorto theblood gealangiofibromaof boththelow-gradeandhigh-
lossincurredduringits removalwas explained gradestages.
by Moulineta/. 19Preoperativeembolizationof
the branchesof the externalcarotidappearsto
facilitate removal of high-gradetumors. The
benefitofembotizationinlow-gradetumorsisless
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