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*Transmission electron micrographs of normal and abnormal cilia(Fig. 1~12).

Fig. 1. Ultrastructrure of a normal bronchial cilium in cross section.{ = 84,000}

Fig. 2. Complete transposition and disorientation of the microtubular architecture.( = 64,000)

Fig. 3. Two extra central microtubules{arrowheads) are seen.( = 83,000)

Fig. 4. A cilium shows supernumerary microtubules associated with peripheral singlets.( > 73,000}
Fig. 5. A-pair of microtubules{arrowhead) is displaced toward the center of the axoneme.( x80,000)
Fig. 6. A pair of the outer doulblet(arrowhead) is missing.( > 82,000)
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S R 11 - 12
Fig. 7. There are two singlets and seven doublets among peripheral microtubules.( = 52,000)
Fig. 8. Focally defective dynein armsiarrowheads) are shown in cilia.( = 125,000)
Fig. 9. Longitudinal section of compound cilialarrowhead).(=21,000)
Fig. 10. Cross sectioned compound cilialarrowhead).( = 23,000)
Fig. 11. Cilia are shown swollen and degenerated.( = 41,000)
Fig. 12. Naked cilium with partial loss of fibrous sheath.{ * 62,000)
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*Scanning electron micrographs of normal and abnormal cilia(Fig. 13~18).

o i

Fig. 13. Scanning electron micrograph(SEM ) of normal nasal mucosa, showing compact ciliary projections cover-
ing whole surface. (> 2,000)

Fig. 14, SEM finding in immotile cilia syndrome. Most cilia are infirm, thin and small in number.( > 1,800}

Fig. 15. Counts of cilia are low, and the cilia are frequently broken and split between gap junction in ciliated ep-
ithelia.( 7 400}

Fig. 16. One compound cilialarrow) are seen among others.( > 8,000)

Fig. 17. Some bacillilarrows) are seen between disordered cilia and injured epithelia.( = 6:200)

Fig. 18. The epithelial cells are deficient of cilia and appear atrophied and collapsed.( % 2,600)

— 103 —



- of g el v Al A A 27 A 2 & 1093

Table 1. Classification of defects in immotile cilia syndrome by Sturgess et al™ and distribution of patients ac-

cording to defects of cilia

Classification

Number of patients

*Solitary form

Type 1 Dynein defect H1E%)
Ia Outer arm defect J18%)
Ih Inner arm defect oco )
le Outer and inner arm defect(complete) 3(18%)
Id Outer and inner arm defect(incomplete)

Tyvpe I Eadial spoke defect 1 6%)

Type I Microtubular transposition oo )

Type IV Normal ultrastructural organization with 0o )

functional impairment

*Combined form

Type [d+I1 2(12%)

Type [d+I1+I1II B(29%)

Total 1T{100%)

Table 2. Clinical and ultrastructral characteristics of

patients
Case No.  Age/Sex Biopsy sites Typeof LCS

1 5'F N la

i 6/M N Id

3 B/F N Ih

4 Q/F N 11

b 11I/M N Ib

6 11/F N Ib

T 12/M M Id+I1+111
8 12/M* N Id+I1+1I1
g 12/M N la
10 13/F* N Id+II+111
11 13/F N Id+11
12 13/F N Id
13 13/F* N ld-+I1-+111
14 15/M N Id+II+1I1
13 10/F B Id
16 13/F B 4411
17 14/F B la

N; Nasal mucosal cilia, B: Bronchial cilia

*. Siblings
LCS; Immotile cilia syndrome
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Table 3. Clinical symptoms according to types of immotile cilia syndrome

T
Symptoms & complaints Pe No. of cases(%)
Ia Ib Id II Id+I1  Td+1+III
Cough 2 2 3 | 2 7 14{82)
Sputum 1 2 1 2 4 10(59)
Ehinorrhea 1 2 1 4 T(41)
Nasal obstruction 1 1 1 1 1 1 6(35)
Fever 1 4 5(29)
MNasal dip 1 1 | 2 5(29)
Nose stiffness 1 1 1 2 5(29)
Dyspnea | 1 3 4(23)
Headache 1 2 1 4(23)
Others 1 1 2 1 1 1 Ti41)

Table 4. Findings of chest radiograph or bronchogra-

phy in immotile cilia syndrome patients
= ]

Findings No. of cases(%)
Chronic bronchiectasis Bi4T)
Chronic sinusits B(47)
Bronchopneumonia J(18)
Chronic bronchitis 3(18)
Kartagener's syndrome 2(12)
Others T(41)
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Primary Ciliary Dyskinesia(Immotile Cilia Syndrome)

— Clinical and electron microscopic analvsis of 17 cases—

Je ;. Chi, M D and Chul Jong Yoon, M.PH.
Department of Pathology Seou! National University College of Medicine

Immotile cilia s¥yndrome is a geneticallv determined disorder characterized by immaotility or
poor motility of the cilia in the airways and elsewhere. Since its first description in 1976 determi-
nation of a ciliary abnormality has now clarified its variable expression and pleistrapism. Certain
specific defects in the ciliary axoneme can be found and are pathognmonic of the syndrome.
These defects include missing dvnein arms, abnormally short dynein, arms, spokes with no cen-
tral sheath, missing central microtubules, and displacement of one of the nine peripheral dou-
blets.

We have studied 80 cases of bronchial or nasal mucosal biopsies that were performed with the
suspicion of immotile cilia s¥yndrome. Of B0 cases only 17 cases were sampled optimally to be
able to observe under transmission and scanning electren microscopes, All 17 cases had certain
abnormality of the cilia. They consisted of [a(3 cases), Ib{3 caszes), Id only(3 cases) and [d +other
types(t cases) according to Sturgess classification. Seven cases consisted of 1 solitary and 6 com-
bined form; [I+Id(1 case) and [1+Id+III(5 case). All 5 cases of type [l were combined with Id
and II.

Clinically most pronounced manifestations were cough{82%), sputum(59%), rhinorrhea(41%)
and nasal stuffiness(35%), All the patients were below the age of 15 yvears, and there were 6 boys
and 11 girls. (Korean J Pathol 1993; 27: 99— 107)

Key Words: Immotile cilia syndrome, Electron microscopy, Ciliary dyskinesia, Chronic res-
piratory symptom, Kartagener syndrome
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