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Purpose : Ciliary abnormalities of the respiratory system usually accompany recurrent or persistent
respiratory diseases such as paranasal sinusitis, bronchiectasis, rhinitis, and/or otitis media, since
they cause certain derangements in ciliary cleaning activities. This disease is usually inherited by
autosomal recessive trait, but may also be found to be acquired or transient in rare cases after
heavy exposure to pollutants, cigarette smoking or severe infection. We performed this study in chil-
dren with frequently recurrent or persistent respiratory diseases to clarify if the ciliary abnormalities

Methods : We enrolled 17 children with suspected respiratory ciliary abnormalities. The indications
for evaluation of ciliary ultrastructure were recurrent or persistent respiratory infections. Children
with immunologic abnormalities were excluded. From August 2000 to July 2003, we performed a
opsy on nasal mucosa and examined the structure of ciliary status by using an electron microscope.
Results : Of the subjects, there were seven males and 10 females, aged 2 to 10 years. Out of the
17 subjects, 12 cases of chronic paranasal sinusitis, nine chronic coughs, nine frequent upper respira-
tory infections, seven cases of recurrent otitis media, four cases of recurrent pneumonia, and four
cases of bronchial asthma were found. Out of the 17 cases on which histologic examinations were
conducted, four cases showed pathologic findings, including one case of inner dynein arm defect, one
of microtubular transposition, one of supernumerous tubules, and one singlet, respectively.

Conclusion : It is essential for differential diagnosis and effective treatment to identify the abnor-
malities of ultrastructure of nasal cilia in children with symptoms of frequently recurrent or persis-
tent respiratory diseases, if immunodeficiency or respiratory allergy could be excluded. (Korean J

bi-

M

2 =R 20019 s st waAte o df R o] Fo S N
d ZHol M1 O% X =) o1‘—
A5 120059 89 8%, %91 :2005d 12¢ 169 A rEEel AR wwd A Aot g
YA 2 : ol ahul, g star o)) st sobe st A AdEet g dEme) 54 v
Correspondence : Ha-Baik Lee, M.D. &7 Hoe] $ub 8o Axlel
Tel : 02)2290-8385 Fax : 02)2297-2380 R

=

E-mail : hablee@hanyang.ac.kr

Hl 54 AR S5 (immotile cilia syndrome)
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Zoll(primary ciliary dyskinesia)
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3, AW 244 104 AlolZ 2A1RE 4A7EA 7} 7HI(419%),
SAIRE 7704 7#E1(41%), 8AIF-E] 1041714 3:1(18%) ATk
(Table 1).
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Table 1. Age and Sex Distribution of 17 Children with Re-
current Respiratory Tract Infection

Agel(year) Male Female Total(%)
2-4 4 3 7( 41)
5-7 2 5 7( 41)
8-10 1 2 3( 18)
Total(%) 7(41) 10(59) 17(100)

Table 2. Clinical Manifestation of 17 Children with Recurrent
Respiratory Tract Infection

Clinical manifestation No. of patients(%)

Chronic sinusitis 12(71)
Chronic productive cough 9(53)
Frequent URI 9(53)
Recurrent otitis media 7(41)
Recurrent pneumonia 4(24)
Bronchial asthma 4(24)
Headache 3(18)
Intermittent chest pain 1( 6)

Table 3. Radiologic Findings of 17 Children with Recurrent
Respiratory Tract Infection

Findings” No. of patients(%)
Chest radiography
Pneumonia 5(29)
Pneunonia with atelectasis 1( 6)
Atelectasis improved 1( 6)
Lung abscess 1( 6)
Normal 9(53)
Paranasal sinus radiography
Mucosal thickness 15(88)
Nasal septal deviation 1( 6)
Normal 1( 6)

“At the time of clinical diagnosis
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Table 4. Immunologic Data of 17 Children with Recurrent Respiratory Tract Infection

Case WBC IgG IgA IgM IgD IgE C3 C4 CHso cMr*
No. (count/uL) (mg/dL) (mg/dL) (mg/dL) (IU/dL) (IU/dL) (mg/dL) (mg/dL) (%)
1 12,100 908 85 145 21 70 66.8 456 107.0 N'
2 6,900 1,204 56 145 103 437 33.3 16.8 81.7 N
3 10,800 908 35 59 10 99 ND ND NDF N
4 5,400 1,310 231 299 10 179 56.0 56.0 99.6 N
5 13,000 751 70 130 12 8 90.0 49.0 68.0 N
6 5,400 751 42 152 31 46 ND ND ND N
7 6,300 1,250 241 176 107 76 ND ND ND N
8 9,200 1,250 118 184 73 140 ND ND ND N
9 7,800 1,250 214 290 486 168 52.6 144 59.0 N
10 11,000 ND ND ND ND ND ND ND ND ND
11 10,200 1,430 162 261 12 206 ND ND ND ND
12 6,900 1,560 126 370 24 62 90.0 49.0 33.0 N
13 5,000 908 118 226 10 58 85.9 27.2 145.0 ND
14 17,100 1,310 285 96 26 16 116.0 105.0 133.0 ND
15 9,600 804 86 151 15 8 99.1 25.1 34.8 ND
16 7,100 901 161 226 b1 114 ND ND ND ND
17 5,800 936 90 120 13 12 ND ND ND ND

;All patients showed normal findings in the morphologic examination of peripheral blood
CMI : Cell mediated immunity assessed by the skin test for delayed type hypersensitivity, "N : Normal, *ND : Not determined
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Fig. 1. Transmission electron micrograph of cross-sectioned nasal cilia showed normal in

case 9.

=
— oo

o

ol
Lo
T
ro

2

n\
o > iy
By o

2

~

Adg AE A A
A wol wE A54e] 5F
49 A% AsAe AN

2. HIZ W M2 OlMTE
g Sob 17e0A] M U AT AR ABE F AR
M7 a7 BER AR TEE S8 o F 48(24%) 914
wel wATE ool WAHA MR TR oL

inner dynein arm defect(Fig. 2), microtubular transposition

=

|

el

S|
=

(Fig. 3), singlet(Fig. 4), supernumorous tubules(Fig. 5)°] Zt
Z+ 184 o] AvH(Table 5).

- 412 -



A 4948 A435 2006

Korean ] Pediatr :

Fig. 2. Transmission electron micrograph of cross—sectioned
nasal cilia showing absence of inner dynein arms in case 8.

Fig. 3. Transmission electron micrograph of cross—sectioned
nasal cilia showing microtubular transposition in case 5.
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Fig. 4. Transmission electron micrograph of cross-sectioned
nasal cilia showing one missing peripheral microtubule in case
1.

Fig. 5. Transmission electron micrograph of cross—sectioned
nasal cilia showing additional peripheral doublet in case 3.
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Table 5. Ultrastructural Studies of Nasal Mucosa Biopsies in
17 Children with Recurrent Respiratory Tract Infection

Case No. Electron microscopy findings
1 Singlet(Fig. 4)

2 Normal

3 Supernumerous microtubule(Fig. 5)
4 Normal

5 Microtubular transposition(Fig. 3)
6 Normal

7 Normal

8 Inner dynein arm defect(Fig. 2)
9 Normal(Fig. 1)

10 Normal

11 Normal

12 Normal

13 Normal

14 Normal

15 Normal

16 Normal

17 Normal
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