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Abstract : The clinical use of various aerosol production apparatus for chronic
sinusitis was examined. The results are summarized as follows.

1) In aerosol inhalation therapy for chronic sinusitis the most essential point is that the
natural ostia are sufficiently open.

2) Nasal cavities and paranasal sinuses are part of a single organ. Therefore the jet
nebulizer and the ultrasonic nebulizer for nasal cavity were also useful for paranasal sinuses
when the middle meatus lesions were reversible.

3) The most important factor in promoting aerosol deposition in paranasal sinuses was
the application of pressure. Without pressure, none of the nebulizers was able to administer
sufficient amounts of therapeutic agents.

4) The ultrasonic nebulizer with pressure added was able to administer the largest
amount of agent to the paranasal sinuses.

As chronic sinusitis is becoming less severe, aerosol inhalation therapy is becoming more
widely used. Even if the middle meatus lesions are irreversible, aerosol inhalation therapy
can heal chronic sinusitis when an endonasal operation is employed as well. The correct use
of aerosol inhalation therapy should help in the treatment of chronic sinusitis.

Index Terms

jet nebulizer, ultrasonic nebulizer, inhalation therapy, chronic sinusitis, application of
pressure
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Fig. 1. Measurement of the maxillary sinus density
on an X-ray film.
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Table 1. R. L aerosol deposition on the models of the
paranasal sinus using the jet nebulizer

natural ostia | P(=), V(=) | P(+), V(=) | P(+), V(+)
1 mm 18 counts 86 78
2 mm 40 110 94
3 mm 19 108 105

P [ Pressure V : Vibration
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Table 2. R. I aerosol deposition on the models of the
paranasal sinus using the ultrasonic nebu-
lizer

natural ostia | P(=), V(=) [ P(+), V(=) | P(+), V(+)

1 mm 27 counts 408 146
2 mm 18 436 162
3 mm 51 503 116

P [ Pressure V [ Vibration

Table 3. R.1. aerosol deposition ih the normal person

P(=), V(=)

Jet nebulizer

Ultrasonic 27
nebulizer

P : Pressure

Jet nebulizer
P(+), V(=)

nebulized to left nasal cavity

18 counts

P(+), V(=) | P(+), V(+)
102 90
627 190

V [ Vibration

Ultfésomc nébulizer
P(+), V(=)

nebulized to right nasal cavity
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Fig. 2. Comparison between before and after inha-
lation therapy without pressure.
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Table 4. Serum and tissue concentration of aerosol-
ized DKB in chronic sinusitis (3 P<0.05)

Serum concentration (ug) | Tissue concentration (ug)
No. 1st. Ope. 2nd. Ope. 1Ist. Ope. 2nd. Ope.
1 0.021 0.07 0.438 0.639
2 0.021 0.021 0.290 0.664
3 0.021 0.021 1.800 0.730
4 0.021 0.021 9.790 9.310
5 0.20 0.14 2.730 1.570
6 0.12 0.06 2.430 19.500
7 0.13 0.02} 0 16.900
8 0.02) 0.02 0 2.920
9 0.02¢ 0.024 0 3.670
10 0.02 0.08 0.492 0
mean. 0.041 0.06 ! 2.4863% 4.4433%
(Table. 4).
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Table 5. Comparison between R. I. counts of the
inhalation therapy with vibration and with-
out vibration

| Vibration(+) ‘ Vibration(—)

Ultrasonic | 15596 counts 176649
Jet nebulizer 34170 72426

M AXHFEZH

SO RBCEIREREE T VERYIREI OB HER L O
REOEIC X 5B EETVABRAEL =57 LRI AR
FEREEL L TR LCW5b. ZOKBREY LD & B
7z nebulization TREIREAEOELITFED 23, &
W Z\ I E, HAPERIE EREIBEREDZELITA
EVWCERRLTWAS., LREELLEROARNL
mm BT icie s EEIRENERLEEBCELT 5 &
LTxY, BlgE=7 ey AEERE BRD L OBRITE
Ehhvbh BT 2HBRTH 5.

LI ATREMNMEST S & EIEE~D=7 v I
DWEENEL Y, REEBED / ArvIvHsr=Tr
IAOBE@EEEIIELIBAL, T, RRL/NHEL
th, BRLELUEAFTOUBZELD LB E VI RE
LD CORTEETHLDCRIEEDODRICL—FEY
ETHH, =7 r VORI T B INEK D RAKFCE
BT 50ENH D, Wijngaarden & Fokkens'®i1, &
AD =T v VO ERTFANOIRENCH T 5 NS
E2, BRO /4 0B ERIWE LT3, E£ELRE
EOBWAERL, BARLKEHE AT Fv 12— A
BERERA 2 T7AF Pz y P REXECaS5A¥F -1
I AEREMIMOBEC L BHEEEOE/NE RIZHA VT
B L7 (Table. 5). 3 SMOBEREY 1/4 BEOUE
ZHEAL, RIC™TC) count X W bbbLicdbDTh
5. BEERAE27A¥F—T1/10, O=v rRFEa
FAF—Th 12 CHEEENFA L. 20Xy
ENEA LIEROE 2, ChicESHMIMZE, &l
BYEADWERYEDD LV TWBER, XL TR
OWERXEMT B ENTEBNE WS FRNTT
{ 5.

HED X5 miREBAMC X 2RE3F 2, SEITES
BLEIAEEREYHEL, WERYRDTLHI. E
RECRENMCY =y P REXEa 19—, BEERRY
2 A — LD ICEERBOTE O MIEELR TR LI
2, BIRRENEE CIEMNMOZDOFHERBICKE IofE
BRI CORBRIFR LA X 5 iEEMINC L b =
TRYADBEECMNEL, JArIbo=Tr v AEL
ENERHEL LicicdEExbh, BE, =7rVL
HECHCARBEITHER IR Wi WHREEET S
¢, BEBRCECTCIEMNM=7 v v A#ER’E A0
EE25.

3. HAOBFER X 5EEIToOWT

BlREEADIE Dy, BISBEEA L QBEEIS
s oRAE R L ORI EE T EERTS L LTEH
Sh, BT e Y AEKICE W Th Z0OBFINA
DEMETH D, SEOBRFCTREKRDBEFED T AYURD



BHRISEER TS 2 27 vV VEREOERITIE

LIRS EEEAAD =7 v VAWENRL Do T,

Lal, BRAOOHEXLEL, FOMEEYMS =
LIXREETHD. FFE, ARSEOREFLLY, BHROD
EFEGRITEL LY, FEYRENCBECTE S L1k
2, HAZEEOHEICIINELET 5.

BRDOMHEERTEOR X 1218774, Braune &
Clasen'®IZ X » TRAA b IO BB OHE T, AT
B 1935 FEEE VT L WAL LT\ 5. EBMAKREIT
1950 EFD/NEPDHED D D, LIBE« ORENEZE X
nTw%. Lal, ZToFEER EERAEORIE /R
RALBEZIN:5Z LI X D algEL 7 b, BEBERICR
TUHE < DFEBICAT 5 & & XFE S % .

B, BEEIREABEOBATTR X b hRE»
BIL CWBEFIDOH 1/3 THROHEL TR Y, &
BB ORBEIREDTED b fEG 0 B R 0 HELE A
EL, FRENTELICHZE L IESIO BR DD 97 %25%
HFFAZL W5 EHREL, ANTTRE BRDBHERR L
IHEBEA B B E AT B,

i, Bffiv ey vEBEERR E BADFEE Y HE
L, NIAGDZ, fEREE EERL0rY, HRADEH
EIREGDRZCEREL TS, BRFIRSV Y M7V
R & BRDAZEE OBIfRIC O TIRBREND L, S 5
TASIREIREX (Rhino-Maxillo Aerodynamic Gram)%
v, AROEREZHEL TV 5.

DiEofERI b, FAERENEE R L Bb
NBIEFIRL, Vv by VT RO EREE S E IS
EXLTiE, BADYEESES HNE L CARFAY
FfTL, TOBIK=T v Y ARERITS & LHAABELE
2%. LirL, BROPHAEL W5 L Bbh 3EST
b, FRERENFHM LE 2 EMCE LT, T
FREREOHEY AR E Lit=7 v YV ARERT S,
FRER X OCHRAPBEFE IR B, EfMLE=T
r YRR BB IERICER LB 2 5. S ORI
RAT5=7r /A REEERL L TL, MEREYE2, o
=y PRAE2 FA V- LBHEBERA 2 51V -2
ATHs. AFELEIBETER L E-BECcH, 8
BERKCESCTSERAEAM, 0% b hEBRRENRD
bh, ZOREDBENEIABEROKBBLRET S &
BEMDOZ L THB.

DEY, BIRBRICHTE =T v VABREYED B
—HE, PREFEOHE, OVTIRERAD R T4
AERDZIETHY, Ric, BIAECEDYWEEAM
CXh=7e VR FLLTEIRBIETHDEE L
7o

(59)

¥ ¢k o)

£ BlRE-7 eV ARKCOWTE, ®FALER,
BEA, BSELEBECOWT, EXIEHMNNOE
Rt E, BADKHEREIC X 5 P25 EWN, BERMC
B L, UTofREYE 2 7.

D BlaE~D=7 r VAEREDOR S LNERA K Indk
HiE, BRODHRERKEVWZETHBTLTHS.

2) BIELEIREIE-BECThD, hABRE IS
HThsrEEiziZ, BECERTHI-DT =y FREFE =
FAY—, BEERF Ca 745 — SRR AREA
DOIEFRARELBEL e 5 5. Fio, RUYHECI
BAFMOMHAILETHS.

3 BIREC =7 r S AR T2 AN B ICIEES M2
RLIEERRFTHY, BBE~0=7 = VY ALRTFOD
BETE, Wb REEB LT REIWEOHRS
INFRETH 5.

O BETIBEERF =251 ¥ —DEMMTES
EA~DEFEEEI R D S\ EEHRT .

WEK 2T hich, HBERLIHIEE, ARKMBYE
D LARBRIEMKETEAFRRSEHER K TR
BeBRkH BT L L bic, MBS, AKMEYE s
RRSTERKASE 2 RIS HERAERHE, RESK
HBEFBENA THBRCEH oL ET. AR
FREEEEEE - 7ok FHEEGREH), BHARER
FHER TAEEHEMCEHOBELEL T

ARXOEFIFLNEMAARER =7 » VLS
(1986. 10. 9, AZTH), £ 18 mIARIEEREIERIS
(1988. 9. 22, RBATH), ¥ International Symposium
on Infection and Allergy of the Nose (1993. 10. 10,

SeouD IZB\THKE L.

X [

D MAEEZE, & 7/, & § £E=7=V1
REZBEOBR B EEM=7 v Y ARERE

#£. pl-6, 19838.

2) FAMEZE), ¥k B X751 F 8K 0k
¥, HH, pl-10, 1993.

DE B A5 REOHCELBR. Z11E
ER=7r VAR AFANT 4 RAh v a vilE
#£. p44-54, 1988.

4) WEEESL, BHE=, N R, AF B 0N
W IBF T <A 7eFveti—2—12)3
LI OFHEL F#. 27 608-612, 1981



(60) MmAH=EZH

5) Barach, A. L. : Penicillin aerosol and negative
pressure in treatment of sinusitis. Amer. J. Med.
17 268-290, 1949.

6) FiREE—, IWENRE, ShE— BERGE  BAR
Bl AR OLFRBRE OB, BEA. 52 19-20,
1949.

D E R, CERE 5% 8 BE R EZEX
CaI ¥ —0FHAR LIEER=7 = V%R
SWEE. pl7, 1983.

8) SEFIRE | H SR - IS MOOK 1. &
Pege. SBFEHIER, R, pl75-187, 1986.

9) Guillerm, R. and Badré, R. : La pénétration des

=

Hol
=

aérosols dans les sinus. Laryngoscope presse
medicale 27 : 1097, 1959.
10) Wijngaarden, H. and Fokkens, J.: The prin-
cipel of the “aerosol sonique”. ORL 35 : 111, 1973.
11) Braune, Wu. und Clasen, F. E. : Die Nebenhoh-
len der menschlichen Nase in ihrer Bedeutung fiir

den Mechanismus des Riechens. Zeitschrift f.

Ana. u. Entwicklungsgesch 2 : 1, 1877.

12) TRBERIER | FPRRRICR T 5 ESEIRNSERBEE &
ToBKEDOERCRC. KEF&. 41:1112-
1119, 1935.

13) hEFEF— BEEEEFEOEE K X 5 FERNEDNE
fbicgt<. BEE. 53:6-11, 1950.

14 JIBEEKER : 8t ESRK O X b RIcRIFE
BB A HsE. HE£. 61 919-941, 1958.

15) JIAR = B ESARISRRBOTRANEREC X %
MREGCEROFERZFLELT). BEE. 61:
703-723, 1958.

16) HBEFHEE I R OAREREE & L oK L5ER
KRB D EBE 3 X OCFRIKIFZE (2o 1, &
o). FRERK. 79 303-319, 1986.

17) REHE  BADPAEENTEE L LT oAk F5ER
SIMENRER D ZBE 3 X ORRIRIIBFZE (2 o 2, El&
PEREETTE A 7 & = — L ~DIEFH). H&EEIK.
79 : 485-494, 1986.



