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CATCH 22 is the concept of a new disease proposed by Wilson and coworkers in 1993, and is an ac-
ronym for cardiac defect, abnormal face, thymic hypoplasia, cleft palate, hypocalcemia, and 22q11 de-
letion. The disease, CATCH 22, is characterized by 22q11.2 microdeletions, because chromosome
22q11.2 microdeletions have been confirmed as the cause of the previously known group of diseases;
DiGeorge syndrome, conotruncal anomaly face syndrome, and velo-cardio-facial syndrome. We there-
fore conducted a study of the oral and maxillofacial area in this disease centered on an analysis of
cephalometric radiograms of the head. The subjects were a total of 10 patients (mean: 15 years), and
the Ricketts method was used in the analysis of the cephalometric radiograms. As a result, in the
classification of facial pattern, the dolicofacial pattern was seen in 5 cases, and maxillary protrusion,
mandibular protrusion or overgrowth downward, open bite, and labial inclination of the lower inci-
sors were suggested characteristic facial findings of CATCH 22. Malformations of the first and sec-
ond branchial arches during early embryonic development appeared to contribute to the morphologi-

cal abnormalities of the oral and maxillofacial area in cases of CATCH 22.

Introduction

CATCH 22 is the concept of a new disease pro-
posed by Wilson and coworkers” in 1993, and is
an acronym for cardiac defect, abnormal face,
thymic hypoplasia, cleft palate, hypocalcemia, and
22q11 deletion. The disease, CATCH 22, is char-
acterized by 22qll.2 microdeletions, because
chromosome 22q11.2 microdeletions have been
confirmed as the cause of the previously known
group of diseases DiGeorge syndrome”, conotrun-
cal anomaly face syndrome”, and velo-cardio-
facial syndrome”.

While facial abnormalities are one of the fea-
tures of CATCH 22, there has been no detailed
report on a cephalometric analysis of the oral and
maxillofacial area in Japan or abroad to the best
of our knowledge. Cephalometric analysis has
been used for orthodontics, is the base of paper
surgery, and is needed for planning oral and max-
illofacial surgery or plastic surgery procedures.
We therefore conducted a study of the oral and
maxillofacial area in this disease centered on an

analysis of cephalometric radiograms of the head.
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Table 1 Clinical summary of the subjects of this study

Case no. . C e . Mentality
Sex, Age (y) Cardiac defects Complications Other abnormalities 1Q)
1) M.8 TOF, PA, MAPCA, PDA tetany (hypocalcemia), malformed auricles, 65
(post ICR ope) short stature nasal voice, low nasal bridge
2) M, 9 TOF, high AA, tetany sinusitis, 88
(post ICR ope) (hypoparathyroidism) chronic otitis media, low nasal
bridge
3) M9 TOF, PA, MAPCA, ARSA hypoparathyroidism sinusitis, 57
otitis media with effusion
4) M, 13 TOF, PA, MAPCA tetany, 63
(post ICR ope) short stature
5 F,7 IAA(B),VSD, ASD, PDA, high arched palate, 75
(post ICR ope) incomplete closure of
the nasopharyngeal cavity
6) F. 10 TOF, PFO, RAA, ALSA tetany otitis media with effusion 66
(post ICR ope) (hypocalcemia,
hypoparathyroidism )
7) F, 16 TOF, PFO, RAA tetany facial paralysis, deafness 54
(post ICR ope)
8) F, 19 RAA hypocalcemia malformed auricles, 55
(post ICR ope) nasal voice, low nasal bridge,
bloated eye lids
9) F. 29 DORV, VSD, RAA, ALSA, PH  tetany (hypocalcemia, otitis media with effusion 40
(post ICR ope) hypoparathyroidism)
10) F. 30 VSD tetany asymmetric crying face 45

(post ICR ope)

(hypoparathyroidism)
short stature,
epilepsy

TOF: tetralogy of Fallot, PA: pulmonary atresia, MAPCA: main artery pulmonary artery collateral artery, PDA: patentductus
artery, high AA: high aortic arch, ARSA: abnormal origin of right subclavian artery, PS: pulmonic stenosis, IAA (B): interruption of
aortic arch type B, VSD: ventricular septal defect, ASD: atrial septal defect, PFO: patent foramen ovale, RAA: right aortic arch,
ALSA: abnormal origin of left subclavian artery, DORV: double outlet right ventricle, PH: pulmonary hypertension, ICR:
intracardiac radical operation, IQ: used methods for mentality; WISC-R (case 1 ~ 4, 6, 7), TSUMORI (case 5), '87 TK Binet (case

8), WAISR (case 9, 10).

Subjects and Methods

The subjects were a total of 10 patients (mean:
15 years), consisting of 4 males 8 to 13 years old
(mean: 9.8 years) and 6 females 7 to 30 years old
(mean: 185 years), in whom a definitive diagno-
sis of CATCH 22 was made by application of the
FISH (fluorescence in situ hybridization) "tech-
nique, in the Department of Pediatric Cardiology,
The Heart Institute of Japan affiliated with To-
kyo Women's Medical University.

The clinical findings of these 10 cases are
shown in Table 1. All 10 patients had cardiac
anomalies, including tetralogy of Fallot, and they
had undergone intracardiac radical operations
with the exception of 2 patients (case 3,8). Com-

plications included tetany (n=7), hypocalcemia
(n=4), hypoparathyroidism (n=5), short stature
(n=3), and similar findings. Mental development
testing yielded IQ scores of 40 to 88, with a mean
of 60.8, and with the exception of one patient
(case 2), they all had mild to moderate mental re-
tardation, with IQ scores below 75.

Craniofacial abnormalities consisted of sinusitis
(n=2), otitis media with effusion (n=3), chronic
otitis media (n=1), auricular deformities (n=2),
low nasal bridge (n=3) , and nasal voice (n=2) and
other such problems.

The methods used in the present study cen-
tered on an analysis of cephalometric radiograms
of the head and included some clinical findings
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Fig.1 Measurement points of cephalometric radiogram
A: nasal bone, B: maxilla, C: symphysis, D: mandible, E: pterygomaxillary fissure, F: external auditory

meatus.
1: NA; nasion (the point at the anterior limit of the nasal and frontal sutures),
2: O; orbitale (the lowest point on the perimeter of the orbit),
3: A; point A (the most anterior point at the base of the maxillary alveolar base),
4; ANS; anterior nasal spine (tip of the anterior nasal spine of the maxilla),
5: PNS; posterior nasal spine (tip of the posterior nasal spine of the maxilla),
6: UL upper incisor (tip of the upper central incisor),
7: LI lower incisor (tip of the lower central incisor) ,
& PM: protuberance menti (superior border of the mental protuberance),
9: ME; menton (the lowest point on the contour of the mandibular symphysis),

10: PO; pogonion (the most protruding point in the mental protuberance),

11: GN; gnathion®,

12: GO; gonion*,

13: PT; pterygoido point (inferior border of the opening of the round foramen into the posterior wall of
the pterygopalatine fossa),

14: CC; Center of cranium™,

15: BA; basion (the midpoint of the anterior border of the foramen magnum),

16: XI; point XI*,

17: AR; articulare”,

18: S; sella turcica (center of the sella turcica),

19: PR; porion*® (superior border of the external auditory meatus),

*: points on tracings, and point XI is the center of the ramus of the mandible on tracings and close to
the mandibular foramen, anatomically. Using the plane that passes through this point makes it pos-
sible to see the morphological features of the mandible. AR is the point where the posterior border
of the mandibular ramus intersects the inferior border of the temporal bone on radiogram, and GN
is the point where the line that bisects the angle formed by the facial plane and the mandibular
plane intersects the anterior border of the mental protuberance. GO is the point where the line that
bisects the angle formed by the tangent from AR to the posterior border of the mandibular ramus
and the mandibular plane intersects the mandibular border, and CC is the intersection between the

5)6)

BA-NA plane and the FX, with all of these points being on tracings™®.
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and gnathostatic model analysis.

The Ricketts method”®was used in the analysis
of the cephalometric radiograms. In the Ricketts
method the growth cessation age is considered to
be 18 years in males and 15 years in females, and
there is almost no difference between the
sexes””.

The measurement points used in this study are
as Fig. 1.

The following parameters were measured
based on the above measurement points (Fig. 2).

The data for the above measurement parame-
ters were assessed by measuring, analyzing, and
comparing them in 10 cases of CATCH 22 pa-
tients and a control group of 27 subjects, consist-
ing of ten 21- to 69-year-old males (mean: 37.4
years) and seventeen 18- to 69-year-old females
(mean: 42.8 years). These control subjects were
department staff and patients attending the out-
patient clinic who had no evidence of major oral
disease other than dental caries, and radiographs
were taken and other examinations made only
after informed consent had been obtained from
the subjects themselves.

First, the patient group and Nezu and cowork-
ers®”mean values in the Japanese population ac-
cording to the age bracket were compared and
tested for significant differences of one sample,
and then the patient group and control group
data were tested for significant differences of two
samples. The Student t-test was used for statisti-
cal analysis of the cephalometric analysis data,
and a value for p of less than 0.05 was deemed
significant.

Results

The measurements and results of the analysis
for 10 cases of CATCH 22 (4 males and 6 females)
are shown in Table 2. The results are also traced
on a Ricketts analysis chart in Fig. 3 and 4. When
the mean values and standard devisions reported
by Nezu and coworkers®”were regarded as nor-

Fig. 2 Measurement parameters of cephalometric
radiogram
1: FX () ;facial axis,

:FD () ;facial depth,

:MP (° ) ;mandibular plane angle,

:LFH () ;lower face height,

:MA (° ) ; mandibular arch,

:PTA (mm) ; convexity,

:L 1-APO (mm) ; mandibular incisor protrusion,

:L 1-APO (" ) ; mandibular incisor inclination,

:UM-PTV (mm) ; upper molar position,

:CD (° );cranial deflection,

:CLA (mm) ; cranial length anterior,

:PFH (mm) ; posterior facial height,

13:RP (° );ramus position,

— =
N = O

14: PL (mm) ; portion location,
15: CL (mm) ; corpus length.

mal ranges, parameters with values higher than
the mean+1SD consisted of LI-APO (n=8), £L1-
APO (n=7), MA,PTA, UM-PTV,and CL (n=6),
and MP and PL (n=5). Among these values, the
values exceeded the mean+2SD for L1-APO and
UM-PTV (n=6) , MP, MA, and PL (n=4) . Parame-
ters with values of below the mean —1SD were
FX and UM-PTV (n=4) , and FD and PFH (n=3) .
Among these values, the values were below the
mean —2SD for FX and UM-PTV (n=1), FD (n
=2),and PFH (n=3).
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Table 2 Results of measurement

Cases
Parameters

1 2 3 4 5 6 7 8 9 10
FX (° ) 829% 87.7 838 884 75.1%* 92.3%* 82.0* 85.9 81.2* 90.4%*
FD (" ) 85.8 92.0* 874 87.7 78.9% * 92.1* 86.1 90.8 83.3*% 80.5%*
MP () 30.5 273 34.4%* 234* 487* * 26.0 39.6% * 254 44.3** 41.0%*
LFH () 55.8* 524 51.4 436* 57.7%%* 433* 54.0% 47.0 60.6* * 499
MA ) 37.3%* 334%* 17.2* 40.4%* 22.6 36.4%* 18.1%* 31.3* 31.8* 303
PTA (mm) 37 2.2 11.3%* 5.8% 11.3%* 45 54%* 56* 10 34%*
L1-APO (mm) 9.3%* 6.7%* 59% 7.0%* X 65%* 152%* 2.8 4.6%* 6.8%*
Z L1-APO () 33.0% 34.4% 31.3* 334%* X 387 * 40.6** 269 271 32.1%
UM-PTV (mm) 7.5% 89%* 15.1%* 11.6* 49** 237%* 27.8%* 23.1%* 14.5% 262%*
CD () 30.6%* 292 325%* 272 26.8 2838 29.0 32.0% 24.7* 19.4%*
CLA (mm) 58.2% 53.0 58.2% 60.0 51.0* 59.7* 62.4 589 59.4 64.8*%
PFH (mm) 55.6 68.1%* 46.4% * 74.6 725 80.8* 76.8 76.9 747 74.4
PL (mm) -338*%* —328** —379 —43.1% -393 —37.7% —41.6 —40.6 —330** —366*%*
CL (mm) 62.9 79.6% * 61.7 725% 53.8* * 734%* 82.2%* 75.1* 76.1* 745

X : uneruption, *: 1SD < =2SD or 1SD >=2SD, **: >2SD or <2SD.

In addition, the following features were ob-
tained; open bite (n=>5), labial inclination of upper
incisor (n=5), labial inclination of lower incisors
(n=7), bimaxillary protrusion (n=4), maxillary
protrusion (n=2), mandibular protrusion or over-
growth downward (n=4) , hypoplasia of the hyoid
bone in all cases and hypoplasia of the cervical
spine (n=4) . Facial pattern classification revealed
5 dolicofacial, 2 mesiofacial and 3 brachyofacial
patterns. Other abnormalities consisted of enamel
hypoplasia (n=1), cleft palate (postoperative) (n
=4) , and small mouth (n=2) (Table 3) . The hyoid
bone and cervical spine abnormalities were
evaluated in regard to incomplete growth, devel-
opmental abnormalities, and incomplete calcifica-
tion of the hyoid bone and cervical spine from the
first to the fifth, comparing CATCH 22 with the
cotrol group on cephalometric radiogram. Case
10 shown in Fig. 5 exhibits hypoplasia of the hy-
oid bone and especially the third cervical spine on
the cephalometric radiogram. The cleft palate
was evaluated in an interview with the patient or
the patient's guardian, and the small mouth was
defined as the angles of the mouth on lines per-

pendicular to the nasal alae or medial to them
based on the standard of Kinouchi®.

Based on Nezu and coworkers®”mean values
and developmental changes in the Japanese
population, mean values in the Japanese accord-
ing to age were set equal to 100 and the percent-
age of CATCH 22 patients of the same age was
calculated. When the values in one CATCH 22
patient and the mean values in the Japanese were
tested for significant differences of one sample,
they were found for parameters L1-APO, ZL1-
APO, CLA, and PL (Table 4).

When we tested for significant differences of
two samples between the CATCH 22 patients
and the control group in regard to parameters
FX, LFH, L1-APO, ZL1-APO, CD, and RP, which
were independent of growth or development, and
between the 4 female patients over the age of 15
years, when growth or development was termi-
nated, and the control group in regard to other
measurement parameters, we found significant
difference in 5 parameters; MP, PTA, ZL1-APO,
PFH, and CL (Table 5).

The representative CATCH 22 patient (case
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Clinical  Clinical ~ OroWih SD
normal deviation c?;';if 4 3 2 1 0 1 2 3 4
Chin in space normal deviation
FX(° ) 86 3 No change
FD(" ) 86 3 40.3
MP(" ) 30 4 -0.2
LFH(" ) 49 4 No change
MA(") 25 4 +0.3
Maxilla
PTA (mm) 4 2 -0.2
Teeth
L1_APO(mm) 3 1.5 No change
ZL1 -APO(O ) 25 5 No change
UM-PTV (mm) 1 2+
Soft tissue
[_EP(mm) 2 1.5 No change
Internal structure
CD(° ) 28 2 No change
CLA(mm) 55 3 +0.8
PFH(mm) 57 4 +1.7
RP(O ) 75 3 No change
PL(mm) -39 2 -0.5
MA(O ) 25 4 +0.3
CL(mm) 63 3 +1.5
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- . Growth
Clinical Clinical
normal deviation c?;';if 4 2 ISI()) 1 2 3 4
Chin in space
FX(° ) 86 3 No change
FD( ) 86 3 403
MP(° ) 30 4 -0.2 “=n I
LFH(c ) 49 4 No change
MA(" ) 25 4 403
Dolico Brachyo
Maxilla
"_W“:;‘-: §§§§§
PTA(mm) 4 2 -0.2 P ’__==‘____—’:_:\;‘_:::>.
Teeth o
L1-APO (mm) 3 1.5  Nochange =I~:\ ",> ___‘______,__::::::
_________ amemT T :i;—“'“m:'_
ZL1-APO(° ) 25 5 No change ==<-<—________ L T
UM-PTV (m) 1 2+ N
Soft tissue e
o T~
LEP(mm) 2 1.5 No change DU -~ 7
Internal structure
CD(° ) 28 2 No change ‘::::
CLA(mm) 55 3 +0.8
PFH(mm) 57 4 +1.7 —;i:—
RP(° ) 75 3 No change
PL(m) -39 2 -05 <:3”
MA(Q ) 25 4 +0.3 <’j_\
CL(mm) 63 3 415 «<
Fig.4 Ricketts analysis (female)®
------- ;cased, —— —:case6, ——-—-:icase’,
——:case8, -----:case9, —-—-—:casel0.
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Table 3 Analysis and other abnormalities

Case no.
1) Open bite 1,259 10
2) Labial inclination of upper incisor 2,3.4,6,7
3) Labial inclination of lower incisor 1,234,6,710
4) Bimaxillary protrusion 2.4,6,7
5) Maxillary protrusion 3,10
6) Mandibular protrusion or 2,59 10
overgrowth downward
7) Facial pattern
dolico 3,5.7.9 10
mesio 1,8
brachyo 2,4,6
8) Hypoplasia of hyoid bone all cases
9) Hypoplasia of cervical spine 2,89 10
10) Enamel hypoplasia 5
11) Cleft palate (postoperative) 3,89 10
12) Small mouth 1,8

10) shown in Fig. 6 exhibits open bite, labial incli-
nation of the lower incisors, maxillary protrusion,
mandibular overgrowth downward, hypoplasia of

the hyoid bone and cervical spine, and a dolicofa-

cial pattern on the cephalometric radiogram. Fa-
cial photography is shown in Fig. 7 (case 5) and
Fig. 8 (case 10) . Case 5 and 10 exhibit mandibular
overgrowth downward and a dolicofacial pattern
on the photography.
Discussion

CATCH 22 was proposed by Wilson and co-
workers” in the United Kingdom in 1993 as a gen-
eral name for DiGeorge syndrome”, conotruncal
anomaly face syndrome®, and velo-cardio-facial
syndrome”. DiGeorge syndrome, reported by
DiGeorge” in 1965, is a disease in which abnor-
malities of cellular immunity and hypocalcemia
arise as a result of congenital aplasia of the thy-
mus gland and parathyroid glands, and usually
there are associated facial abnormalities and con-
genital heart defects”. Conotruncal anomaly face
syndrome was reported by Takao”” in 1980
and is characterized by facial abnormalities in-

cluding ocular hypertelorism, mild lateral dis-

Fig.5 Hypoplasia of hyoid bone and cervical spine on cephalometric radiogram

Left: case 10, Right: normal case.

Case 10 exhibits the incomplete growth, developmental abnormalities, and incomplete
calcification of the hyoid bone and especially the third cervical spine on cephalometric

radiogram.
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Table 4 Comparison with 10 cases of CATCH 22

and mean values in Japanese

Mean values in 10 cases of
Parameters Japanese at 9 years CATCH 22
[growth change/year]  (CATCH 22/
(= 100) mean X 100)
FX (°) 86030 988 = 59
FD () 86.0+3.0[+0.3] 997 £ 54
MP (° ) 300%4.0[-0.2] 1157 = 302
LFH (* ) 49.0£40 1052 = 118
MA (° ) 250%4.0[ +0.3] 1160 = 315
PTA (mm) 40+20[-02] 1889 * 130.8
L1-APO (mm) 30+15 2400 = 116.2*
Z L1-APO (° ) 250+5.0 1322 + 183*
UM-PTV (mm) 11.0+20[ +1.0] 1252 + 487
CD () 280+20 1001 £ 137
CLA (mm) 55.0+3.0[ +0.8] 1035 = 4.3*
PFH (mm) 570£4.0[+17] 982 = 110
RP (° ) 750+ 3.0 1028 = 43
PL (mm) -39.0+20[-05] 934 = 86%*
CL (mm) 63.0+3.0[+15] 1063 = 100

*: significant difference p < 0.05.

placement of the inner canthi, short palpebral fis-
sures, single-edged and bloated eyelids, mal-
formed auricles, low nasal bridge and small
mouth: in other words, there is a combination of
unique facies characterized by small eyes, a short
space below the nose, a small mouth, vertically
narrow face, and conotruncal anomalies, and
there is often associated thymic hypoplasia, hy-
pocalcemia, and abnormalities of cellular immu-
nity. In many cases the syndrome is also associ-
ated with mild mental retardation and tetany oc-
curs secondary to hypocalcemia in the neonatal
period”"”. In addition, incomplete closure of the
nasopharyngeal cavity is observed in a high per-
centage of cases, and for this reason patients ex-
hibit hinolalia apelta, and eustachian tube ob-
struction and otitis media tend to develop as com-
plications™"”.

The difference between these two syndromes
is that the principal cardiac defect in conotruncal
anomaly face syndrome is tetralogy of Fallot and
is complicated with a high aortic arch'’.

Table 5 Comparison with CATCH 22 and control

Parameters CATCH 22 Control
FX (° )# 85.0 = 5.0 846 + 44
FD (° ) 852 £ 44 874 = 30
MP (°) 376 + 84 287 £ 58*
LFH (° )# 51.6 = 5.8 513 £ 52
MA () 279 = 65 317 £ 51
PTA (mm) 6.4 = 52 12 =+ 38*
L1-APO (mm) # 72 + 35 55 = 33
Z L1-APO (° ) # 330 £ 46 277 = 6.6*
UM-PTV (mm) 229 £ 59 200 = 4.1
CD (° )# 280 * 38 286 + 24
CLA (mm) 614 £ 2.8 60.3 = 34
PFH (mm) 634 = 35 72.1 = 65*
RP (° )# 771 = 32 77.1 = 34
PL (mm) - 379 £ 39 - 417 £ 37
CL (mm) 770 = 35 717 £ 41*

*: significant difference p < 0.05, #parameters: 10 cases of
CATCH 22, other parameters: 4 cases of CATCH 22 (over
the age of 15 years).

Fig. 6 The representative case of CATCH 22 (case
10)
——:case 10, -+~ :normal case.
Case 10 exhibits open bite, labial inclination of the
lower incisor, maxillary protrusion, mandibular
overgrowth downward, hypoplasia of the hyoid
bone and cervical spine, and a dolicofacial pattern.

Velo-cardio-facial syndrome was reported by
Shprintzen® in 1978 and resembles conotruncal
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Fig.7 The face of CATCH 22 (case 5)
Case 5 exhibits mandibular overgrowth downward and a dolicofacial pattern.

Fig.8 The face of CATCH 22 (case 10)
Case 10 exhibits mandibular overgrowth downward, and a dolicofacial pattern.
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anomaly face syndrome.

These diseases have been shown to be caused
by microdeletions of the q11.2 region of chromo-
some 22 by application of the FISH (fluorescence
in situ hybridization) molecular biology technique
with DNA probes for that region”*? ™%,

Chromosome 22q11.2 deletions are said to oc-
cur in 1 out of 3,000~4,000 births, and they are
detected in about 3% of congenital heart disease
cases and about 10% of tetralogy of Fallot
cases™?. That makes it the second most fre-
quent chromosome abnormality in congenital
heart disease after Down's syndrome' . Since
more than 90% of parents are normal, these par-
tial deletions presumably occur when gametes
undergo reduction division, and when this chro-
mosome abnormality is present in the mother,
there is said to be a 50% probability of the same
abnormality occurring in her children'®".

The reason that cardiac and other anomalies
are observed in a high percentage of CATCH 22
cases is thought to be that malformations occur in
branchial arches as a result of abnormalities in
neural crest cell migration and differentiation in

® It was as-

the early stages of development
sumed that malformations of the third and fourth
branchial arches occurred in DiGeorge syndrome,
but actually many cases are said to be associated
with abnormalities of the first, second, and sixth
arches™.

Since especially high rates of abnormalities in
the growth of the maxilla and mandible, cleft pal-
ate, small mouth, hypoplasia of the hyoid bone,
and so on, are observed in the orognathofacial
area, they are thought to be attributable to mal-
formations of the first and second branchial
arches.

The analysis of cephalometric radiograms of
the head performed in this study provided useful
material for determining the morphological char-
acteristics of the maxilla, face, and palate, and it

11

has provided important data for a variety of clini-
cal activities including investigating the growth
of the maxilla and face, diagnosing skeletal ir-
regularities and judging the efficacy of treatment,
principally in the field of orthodontics®.

The results of the analysis revealed that many
of the patients had large values for L1-APO, £L1-
APO, CLA and so on, and small values for PL sig-
nificantly differed from the mean values in Japa-
nese. In addition, the facts that the value of L1-
APO was large indicated protrusion of the mandi-
bular dental arch, that the value of PL was small
indicated the tendency to mandibular protrusion
caused by anterior displacement of condyle, and
that, the value of ZL1-APO was large indicated
labial inclination of the lower incisors. Further-
more, the fact that the value of CLA was large in-
dicated maxillary protrusion caused by cranial
length anterior was long.

In addition, the MP, PTA, ZL1-APO, and CL
values were large and PFH was small, and signifi-
cantly differed from the control group. The fact
that the value of MP was large indicated open
bite, the value of CL was large indicated mandi-
bular protrusion becaused by corpus length was
long, and the value of PFH was small indicated a
short ramus and dolicofacial pattern based on the
opening mandibular angle. The fact that the
value of PTA was large indicated maxillary pro-
trusion of the skeletal pattern.

In comparison with the mean values for Japa-
nese and for the control group, maxillary protru-
sion, mandibular protrusion or overgrowth down-
ward, open bite and labial inclination of the lower
incisors were considered characteristic facial
findings of CATCH 22.

Conclusion

A study of the oral and maxillofacial area cen-
tered on an analysis of cephalometric radiograms
was conducted in the cases of CATCH 22, and the
following results were obtained:
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1. Many of the patient group exhibited abnor-
mal values for parameters L1-APO, ZL1-APO,
MA, PTA, UM-PTV, CL, MP, and PL. The values
of L1-APO, ZL1-APO, CLA, and PL significantly
differed from the mean values in the Japanese.

2. There were significant differences in values
of MP, PTA, ZL1-APO, PFH, and CL between
the patient group and the control group.

3. In the classification of facial pattern, there
were 5 cases with the dolicofacial pattern, and
maxillary protrusion, mandibular protrusion or
overgrowth downward, open bite and labial incli-
nation of the lower incisor were suggested char-
acteristic facial findings of CATCH 22.

4. Other abnormalities consisted of hypoplasia
of the hyoid bone in all cases, hypoplasia of the
cervical spine in 4 cases, enamel hypoplasia in one
case, cleft palate (postoperative) in 4 cases and
small mouth in 2 cases.

5. Malformations of the first and second bran-
chial arches during early embryonic development
appeared to contribute to the morphological ab-
normalities of the oral and maxillofacial area in
cases of CATCH 22.
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CATCH 22 fEBIIC & T 5 O fESEERE tRig D
77075 LICK BRES

VHORZFERRE RZEE B OENR Y (T BNFHEEER)
O NEREE (EE D REEARFHIR)
U PESRENERE (1R D PIRAISREER)

v *‘i; 977“/1) 4 7};77 7}‘47'_7\1) AH T 7 f b
Wil B30 SRR BT - RN
R e A =] £y < HA A

KEEAS - MR A

CATCH 22 1%, cardiac defect, abnormal face, thymic hypoplasia, cleft palate, hypocalcemia, 22q11
deletion DWE T, HERDEERTH 5 DiGeorge JEFERE, FMHHEBIRTE R HBEFIEWBEEE, velo-cardio-facial
TEGERED LR 22 3 Q12 DIHIRBICE DAL 2 EEESI N0, N5 22q112 REIZE
BLIEFREICR L TR I NTBEETH 5.

AEBITHEPORENFHO DO TH Y 420306, HOREFHEBEBROBEZNIEOME X, FENL
EBHLTHALNR V. 22 ThUbIUIARERIIH L, S X SREEE T2 .0 & Lz
FERM IR OME 21T o 72O THE T 5.

BT Y BERE H A ORI SEF/NERNT CATCH 22 L HEEZRI S /2 10 B (5 155%) TH
D, BEEB X BB G E AT L Ricketts TR o 72, 0 OKRIZ, KOLBH TH L.

1.L1-APO, ZL1-APO, MA, UM-PTV, PTA, CL 7 EZEE L, HARNFEGMEE L L1-APO,
ZL1-APO, CLA, PL IZEE A RO HNLT-.

2. K HRRE & R4 5 &, MP,PTA, ZL1-APO, PFH, CL IZH BZ=MRD b7,

3B CIIRBERIA S I & A 5, BB LOREE U<, LFEIZE, THHEZE, Bk, T
SRR AR % SRR E Rz,

4. FHOEBEAENEH], SEHEOERAZ, HER Wtk 23460, WHED 26, =F A VEFE
WAGED 1 BIERD b7z,

FoI N OOFEARTISOERENET L, BEMHOE 1, F 28BS OBBREEPES LT
HEEZOLNT.
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