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A Case of Kartagener's Syndrome with Various
Ultrastructural Defects
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Kartagener’s syndrome is an inherited condition characterized by triad of chronic paranasal sinusitis, situs
inversus, and bronchiectasis. Since 1976, Afzelius found a lack of dynein arm in immotile spermatozoa by
electron microscopy, numerous recent studies have focused on the ultrastructural defect in the cilia and
reported that the variety type of ultrastructural defect in immotile cilia syndrome.

We report a female patient who had the Kartagener's triad with rare multiple ultrastructural defect of
cilia in one patient. The electron microscopic examination showed partial dynein arm defect, loss of
radial spoke, microtubular transposition, and giant cilia.(Tuberculosis and Respiratory Diseases 2002,

53:457-462)
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Fig. 1. Water s view showed mucoperiosteal
thickening and obliteration of air sha-
dow in both maxillary sinus.
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Fig. 2. Simple chest PA showed dextrocardia
and scattered reticulonodular opacity on
the both lower lung field.

Fig. 3. Chest HRCT scan showed peribronchial
thickening, cystic and tubular bronchie -
ctatic changes on the left upper lung
field and right lower lung field.
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Fig. 4. Electron micrograph of abnormal con-
figuration of cilia in bronchial mucosal
epithelial cells. 1: Partial dynein arm
defect, especially inner dynein arm de-
fect, and radial spoke defect, 2 Micro-
tubular transposition defect and radial
spoke defect. Original magnification x
100,000

Fig. 5. Higher magnification of Fig. 4. 1: Par-
tial dynein arm defect, especially inner
dynein arm defect, and radial spoke
defect, 2: Partial dynein arm defect, mi -
crotubular transposition defect, and ra-
dial spoke defect, a: Inner and outer
dynein arm defects, b: Quter dynein
arm defects, ¢! Radial spoke defect, d:
Microtubular transposition defect. Origi -
nal magnification x 100,000.
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Fig. 6. Electron micrograph of cilia in bronchial
mucosal epithelial cells. A giant cilia is
seen (asterisk). Original magnification x
100,000.

Ao Hul2e] gtk 7|#A AHoe AHLe A
2ol &4s HA x#s7] sl vz 32717
A7 fenestration®] 0+ cupped forcepsE ©]-£3}
o] #&F FH9 EAFHNA AYsAn JHL
2 ode zZ & glutaldehyde A& Aol ol ¥
AR olFadh 7| WA MH o AYPT
A g@Ael A 72 I B AT Fe] e
HAa e =EzAe 8F wld FAA 2R
oA &Adoldch

HAEO|ZEAA 0 ghxbe] 7]RA] Hopol A Ao Al
EE o] 103 wige] HxMER| A Alofel A B3
stk o8 Mo AR F 7Hg E3F AR nl4
TZol e HE T 43 dynein ame] F&
0|13 microtubular transpositionZ=7®} radial
spoke®] ZEE @7 wAHJAKFig. 4, 5). ¥
3 YAF microtubuled] ¥WFT+E7E 8l AdA
P(giant cilia) = 7 2A=HAcHFig. 6).
At : gAo A AN E FAF F e
53 AR ASulES A F FAA A
< &t dAFAe sAEES A T FA 9
ol A Zz@E Folct

L

1933 Kartagener'ol ¢js] #& J4H 5Ao
Ay g KartagenerzdFi< ZAMA 47
HoZ A7l ARA F#oZ A9 T F
o]7]de] sl 7l#A HJELEF FolE s
7| BAgAZS HFE3 g5 F7] FelE Y
oxm ¢2iA gk, KartagenerZF72| #Hlol of
g AFE 19709 el AzEWZH ojH Tz
Agto] M2 TNt Aol AUgel THE
o2 #A FAYrsg=uAfzeliustt Eliassons 7
2e& 27|19 dFAEe] FEI vATze A
2 dynein arm?] ZAge|n o3 AAE Hol
© A#EE HEEAH AR FFT(immotile cilia
syndrome)©2 2 w938 KartagenersF$TS ¥l
SEA AR 2529 @ Fu2 solstAn

Ao HlEFAe Yl g AsFgH dF
o] AM=Z dynein arm®| adenosine triphosphate
(ATP)E 7trddlstd A2eFo Zad oys
£ Fated B23E ATPase?t EAlste Zo] 4
A1 dynein arm®] A¥e] Z 549 A4
A1de A HAY. 1980 o] Fo] B A
TS o8 A= Fefsty Aol g F7t
el A7t o|Fo|AH=H dynein ame ZAIE
WE =E 959 s 718 3499 W, 9& &
5 ZAgs 7z AS 5 gdsiA EAsin
dynein arm®] 2% 2Jo| % radial spokeo] 2 #%w}
microtubule®] HY' 5 tdF FErL 243 ol
B2 A =HAck = AR 7Tl #g ATelA
= AR $F40] AFF Zo] olym, HHFH
gl 3 9 AFEF] USS Lol HIFAFH
AR ZFF(dyskinetic cilia syndrome)olzt A3}
A A2

Sturgess52 X vM TR oA
2 EFslaed & sxtA #EEE o4k



— A case of kartagener's syndrome with various ultrastructural defects —

o o wet dEZH 531 Ages AP
FE 3 % dEAF FolE 18(type Dol dynein
arm®| Zgo] e BFoli 28(type Dol radial
spoke®] A3}, 3¥(type M)el microtubuled] ¢
7b sl ToR EREAT 5§13 Fdgel e
T & Ho @AeA dE5AFe] F A o)
EAY A9z At FNAT F AR Az
@r| 34 mATzE ¥olg g W' Mae s}
T B e vAFE AL dynein arme] 2
& Hole dEAFe] 60%E AAdn By
AFS 40% AE=Aed olF W, 9% dynein
arm® F&4 24H(type Id)F radial spoked Z
Htype Moyt microtubule®] 2 $(type OD7F 3
A Bole A7t 0% =R

2 FdE SturgessFol AT EFHol s
TR 183, 28, 399 B¥H Agd A
A% (giant cilia)?t Z2 basal bodyAHAle] o] AkA
A= 34 #2He Aol Bolsir} syt

Kartagener5 3¢ 829 d434s 43 o
Fitel o|AAHFE WHEHQ 7R o] U
Ui 7| @xgRE AR He 2P st
20914 304 HES] HA7|7x] o} FH FAle]
A3 BAHT|E o) olHE dAdAe o
dol AR mAlTZ o] kg dAF B
AZ 7K1 & Aeg FHgPoy FYdT
R =9 ATNME FHE JdAAAE 2L F
AT, HoldM BAY HANH ¥2 237
gae e N FTY e HEHY 79
o @7t F o]Fo] AW HIY Fs} £
Aoz A4FHA glo! B i 14 2% AHES
Y Aog FAAGD.

2 o

Azee 438 229 Kartagener F¥79 45
e 71 RN 7B Fe] PR dig

HAEMAA ATz BNE Adeld & 79
A W, 9% dynein ame 2%, radial
spoke®] AE, microtubuled] A%, AR 5 4
7HA olAte] Tkt mAMTFRAF ] EXshE vl
A =2E @18 ZEsA7]0l Bushe vlolt

I1EH

1. Morton N. Swartz. Chapter 132. Bronchie-
ctasis. In : Fishman AP, Elias JA, Fishman
JA, Grippi MA, Kaiser LR Senior RM,
editors. Fishman’s pulmonary diseases and
disorders. 3rd ed New York : Mc-Grow-
Hill, Inc.; 1998, p. 2045-70.

2. Afzelius BA. A human syndrome caused by
immotile cilia. Science 1976;193:317-9.

3. Sturgess JM, Tumer JA. Ultrastructural pa-
thology of cilia in the immotile cilia syndro-
me. Perspect Pediatr Pathol 1984;8:133-61.

4. AAZ, #2F T HE SFL dgy
2133 2] 1993,27:99-107.

5. Kartagener M. Zur Pathogenese der Bronchi-
ektasien: Bronchiektasien bei Situs viscerum
inversus. Beitr Klin Tuberk 1933;83:489-501.

6. Eliasson R, Mossberg B, Camner P, Afzelius
BA. A congenital ciliary abnormality as an
etiologic factor in chronic airway infections
and male sterility. N Engl ] Med 1977;297:
2-1.

7. Goodenough UW, Heuser JE. Outer and
inner dynein arms of cilia and flagella. Cell
1985;41:341-2.

8. Sturgess JM, Chao J, Wong J, Aspin N,
Turner JA. Cilia with defective radial spokes.
N Engl ] Med 1979,300;15-8.

9. Sturgess JM, Tumer JA. Transposition of

— 461 —



10.

11.

12.

— S. H. Lee, et al —

ciliary microtubules. Another cause of impai-
red ciiary motility. N Engl J Med 1980;303:
318-22.

Rossman CM, Forrest JB, Lee RM, New-
house MT. The dyskinetic cilia syndrome:
ciliary motility in immotile cilia syndrome.
Chest 1980;78:580-2.

Kawakami M, Hattori Y, Nakamura S.
Reflection of structural abnormality in the
axoneme of respiratory cilia in the clinical
features of immotile cilia syndrome. Internal
Medicine 1996; 35:617-23.

A7)z, Wy, A, G2, NS, &A4T

%. KartagenerZ3-7& F93 immotile cilia

13.

14.

15.

syndrome 1. tho| st 3]A]  1986,29:1005
-12.

ol 8, FIE, AUMH, HEF, o|&H, o9
% %. Kartagener33- 49 A48 4 33&7]
23 1994,41:663-9.

R, HAH, olWE, g, AEA,
Z 5. AEo|A extracentral microtubuleo] ¥
A9 KartagenerZ ¥ 19, thdhdz}8t3] 7]
2000;59:230-4.

oF

GAAE, oA, &3F, NFE, WAF, oA
5§ ZERAI $4FHE Fuhe Kar-
tagenera ¥ 1o, 243 ¥ 3E7)HE 19%;

43:251-6.

— 462 —



