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ROENTGENOLOGIC ABNORMALITIES IN DOWN'S SYNDROME
Down IEIRBICHE T BX BEMEBEERBEICOVT

INTRODUCTION

The Langdon-Down anomaly, congenital acromicria, or
Trisomy-21 anomaly, referred to in this report as Down's
syndromel is more common in Japan than generally
realized. Its incidence is at least 0.1 % for all live births.”

Many roentgenological manifestations of Down’s syndrome
have been studied extensively, but most reports of these
studies involve single or relatively few body sites. The
subjects of the present study were observed for all previ-
ously reported roentgenological abnormalities in Down’s
syndrome. Twenty-seven of them had chromosome studies.
Three reside with parents in Hiroshima; all others, in
Nagasaki reside with parents or in homes for the handi-
capped.

PRESENT STUDY

Cases in this study were arbitrarily grouped by age at
examination as shown in Table 1. Of the 28 cases 17 were
males; all but one were less than 10 years of age, and the
majority between 1 and 6 years. Roentgenographic pro-
jections desirable to demonstrate possible abnormalities are
shown in Table 2. These should be borne in mind in
observing cases of possible Down’s syndrome. Nearly all of
the subjects in the present series received these exami-
nations.

#® =

Down fEf#HE ! & LT AHME CHE~<T 5 Langdon-Down
o, RRMEEMBEME: A0 FBOREEKD 1) v
I-AEE, AFCFOT—RICBEDShTVWE EN L
B FHETE. FOREBILHEROLAC L 0.1 %
K472 5.2 Down SEMREBEIZE 1T A XHEMAIRE D £<¢
COWTHEEEIC b THESITEbhTV A, =
NEDHRIZET 2MED KT, B—D i 712
BB HEOBEIi v THERT s, AROBEED &
BEIIMLTIEASECIZHEE XA~ Down EIERE O X &5
FHEBEMRAOT AT WTHEL T -1, £ 7,
HREDIB2ZTANIDWTIRERBAESTrbhr, 3 A
BEBTHBALAELTEY, 20 L8EWTHE
CRET 50 SHEEHINERZ IS

SEOBE

AAEOEML, ELIRTEI CREBOERL L &
CEBCSELE BHOH1THIERETH->T, 1
EROTTNTIMRBT, KEHE1—6ETH- 1.
REOEEETEMT 22008 F L X GMTPEILE2
2R, Down FEMRBEOEEVO S 261 & M+ 2081211
NS OMERBHICHLENS S, ABEOHR
HEOHEALZBIE, ChooBRELSZTH TV,

TABLE 1 DISTRIBUTION OF SUBJECTS BY AGE AT ROENTGENOGRAPHY
EXAMINATION AND SEX

#1 WEHEEOXRRERER S L OS5

Age group M ale
I B 2]

<1 year i 3
1- 3 5

4- 6 8
7-10 1

20

Total & &t 17

Female Total
ks it
1 4
4 9
2 10
3 4
] 1
11 28

Targetfilm-distance in all cases was 100 ecm. No corrections
were made for magnification. All roentgenograms were
interpreted with emphasis on detection of all abnormalities
previously reported in the literature, and possible additional
ones, with measurement of structures wherever possible.

EH O BERN - 7 4 L A MR 100 emTH - 7=, I
RIHTAMERTabaror, XBEEOREIZA
2o T, DATICREEh Tw s+ T RYEFROE
MDD, MOREMROETEORB L UTiEL» &
DHECO VT ES S s,



TABLE 2 ROENTGENOLOGICAL EXAMINATIONS

#2

XA

Body site # (i

Projection &8 % it

SKill WU ooz
Cervical spine #iff .........

PA, lateral # I+ & Uil % i
AP, lateral flexion M # £ U dh (i

Thoracolumbar spine BaRESE ... AP, lateral FE# & & Ol # @&

Chest: B o vosimsiva s PA, lateral, left anterior oblique #FI8 il & O° & a2t 4 1A
Pelvig B8 ...vvimmnansmmaang AP hips in extension WL & & U°f% it JE i
Hands and wrists @ # & U 3 {2 14 55 PA #iFHm
Pest, MR sovmmemsmanniniss AP B E
RESULTS w2

Number of observed abnormalities by body site and by sex
are shown in Table 3. There was some variation in number
of body sites observed; those inadequately visualized and
excluded are shown in parentheses.

Skull Persistence of the metopic suture occurs in 10% of
normals according to Kohler and Zimmer’ Caﬂ?ey4 states
it may persist in 8% of normal people after the age of
6 years. Seward et al’ found persistent metopic sutures
in 42% of females and 67 % of males with Down’s syndrome
after the age of 10 years. Spitzer et al’ found it in one-
third of their patients with Down's syndrome. Closure
of the metopic suture begins in the second vear of life:
if closure was not complete by the third year, it was
regarded persistent. It was found in 25% of the present
series.

Thin calvaria and lack of diploic structures are relatively
common in Down's syndmme."' Spitzer et al® found this in
27 of his 29 cases. Of 28 cases in the present study 19
had this abnormality.

The skull is ordinarily small and brachycephalic in Down's
syndrome. In microcephaly, the head is small in all
diameters, the forehead is flat and sloping, and there is
prominence of the occipital bone. Some believe this to be
due to congenital underdevelopment of the brain in Down's
syndmme.7 Microcephaly was found in 6 of the 28 cases
in this study.

Spitzer et al’ found brachycephaly in 50% of his cases of
Down’s syndrome. Of the 28 cases in our study 26 were
brachycephalic using the measurements of Haas. In
Down’s syndrome the cribriform plate is often high in the
cranial cavityJ; this was found in 16 of the 28 cases in
this study.

MESLAN S LU C L 2B EENE, £33 2R,
MEBUOBIETOLFADS LA, FHALE 0
HABTD IR L AL > 2 IR T.

883  Kohler # XU Zimmer 3 |2k 5 L, HidHstS MG
FIEWHADI%IZERM 5N 5. Caffey * 1, ZoOfRIE
EHLBEODERMAD SR IIAEENETHS S LT
5. Seward 5 5%, 10i ) ko Down #E i 1 4o il b 3%
DA2%, BEBEHEDET%IZ, WHELEBH TS, Spitzer
560k, Down IERBEEDIFO 1Ich e %RALT
WH. ORIRER SN, ER2ERA ST .
ERIFEITUERTLEVESE, MTELTWA L&z
7o, FIEB O 5% 1T HIEFEH S S i,

THEE G IEW b & O MRS R 3E K fR12, Down IiE fi5 B B E
AR BB 511 5.1 Spitzer 5 613, 29?3
LAIFizzh 2@ o Tw 5. RAEO28H O 5 - 190012,
ZOREHFRD S N,

Down fEMREIZH W T, BHBF BN X <5, NIEE
T, SHMOBREIENE C, HIFESIERT CERM L #E
BOELERD . —HoWEEIL, ZOFFR(12 Down
EREMHCSOT EREMBE RS C L3822 TVA. 7
FHEDBH O 5 5 6 FINHE AR 5 N 7.

Spitzer 5 5%, Down fEE#HID50% 1 FEHEAE & 380 C
Wh. KRB OBHO 5 b 26012 Haas #FiMES 12 k2
MR 4 389 /2. Down SEMERETIZ, AR ITEBE Iz
FUTLIELIEEMIZS 3.4 ZoOFRRIZATAE286HO
I B 16HIES 5 R



TABLE 3 NUMBER OF ABNORMALITIES BY BODY SITES OBSERVED, BY SEX
#3 OMESTE L UMERRN K

Body site Positive/Observed
Q’P!;’S{HE ECRT R KT
Male % Female %
1 Skull metopic suture 935 fif 5 8% & M 77 .. o R 4 R R 3/17 4/11
2 Skull calvaria thin, no diploe ¥ % 7 5E i, fﬁ Bﬂ@ L. 11/17 8/11
3 Skull microcrania FHE NIE o, 3/17 3/11
4 Skull brachycephaly 5 3 F5 91 4 15/17 11/11
5 Skull high cribriform FHZ EEIR TG oo 10/17 6/11
6 Skull hypoplastic maxilla A H AT &4 L . 13/17 7/11
7 Skull hypoplastic sinuses % ¥ % T 2 14 A . 13/17 10/11
8 Skull nasal bone | or missing BERF | £ 72 li’a‘t&ﬂ 11/17 7/
9 Skull teeth deformed, missing, small FAE M F 2, Kild LR E &0 o, 8/17 6/11
10 Skull interorbital distance } i 3% BR 75 [ 28 | 12/17 6/10 (1)
11 Spine atlas dislocation, subluxation ¥ HEBHEFrdnf, T 4B . 0/15 (2) 2/11
12 Spine narrow intervertebral spaces  HEME MRS Sk 1 1/16 (1) 0/10 (1)
13 Spine vertebral body vertical 1, horizontal } #HEHE (RIERAT +, KA oo, 3/16 (1) 5/10 (1)
14 Spine vertebral body Schmorl’s nodes FHEHE & Schmorl £ oo 0/16 (1) 0/10 (1)
15 Spine | interpedicular distance T HE | HE 55 6 M BA g 4/16(1) 6/ 9(2)
16 Spine concave ventral edges #HEM (EUARFEDT ... 10/16 (1) 6/10 (1)
17 Heart anomaly CBETT B Lottt ee e 1/16 (1) 0/10 (1)
18 Lung anomaly (Parasternal hernia) M # 8 (ZF i~ = 7) .. 1/17 0/10 (1)
19 Wrist bone age accelerated J 71 & i {2 3t ... /17 0/11
20 Wrist bone age retarded T 8B it i€ 11/17 5/11
21 Hand fifth digit; terminal phalanx deviated F %5 545 ; FEE M oo, 15/17 8/11
22 Hand fifth digit; middle phalanx hypoplastic & 5 fii; o i E % 17/17 10/11
23 Hand pseudo-epiphysis FHA 3 ..o 9/17 4/11
24 Pelvis iliac crest, flaring, large 4% 05 8, 58, X ... 15/17 10/10 (1)
26 Pelvisibaciinden® WA A i onsan 17/17 10/10 (1)
26 Pelvis iliac angle* #2157 f4 12/17 6/10 (1)
27 Pelvis acetabular angle* ‘4% ¥ % (1 17/17 10/10 (1)
28 Pelvis acetabulum flattened ”H..ﬁﬂ‘ﬁﬁ‘ﬁ? {8 SR 16/17 7/10 (1)
29 Pelvis ischium tapering, hypoplastic 'LE%“%E:‘HH TR B st itas mans 5/16(1) 2/10 (1)
30 Pelvis coxa valga ‘B #EYFRRE ... " 5/12 (5) 4/ 9(2)
31 Feet calcaneus two centers i 'F]‘?![ﬂ:‘ﬂ EP 0/10 (7) 0/ 7(4)
32 Feet pseudo-epiphysis MRS ... 0/10 (7) 1/ 7(4)
33 Feet web TR BRI oo oeooeceeoeeesseees oo soeeee oo eeeee e e 213(8) 3/ T(4)
34 Eleven ribs 7114 | - 0/17 1/11
35 Maternal age at de[wery > 30 Ji'm"'ff! Fit /:aﬁﬁmﬁrsoﬁut 9/17 7/11
36 Trisomy 21 or translocation 21 H O B@E kD L) v 3 — & £ (hdEmE 17/17 10/10 (1)
*Abnormal and probably abnormal 5% 4 # & OF 5% 3 @ BB
()= Unknown, no history, no examination or site not visualized. () =70, MEE 2~ HEHRES L, -3 BEE AL O,



Hypoplastic maxillae, sinuses and nasal bones, and other
abnormalities were prominent in this, as in other reported
series. Less frequently reported in the medical literature,
but prominent in our study, were decreased interorbital
distances (18 of 27 cases). Measurements were made
according to Gerald and Silverman.

Spine Two cases of atlanto-axial dislocation were found i m
this series, similar to those reported by Martel and Tishler"
and Spitzer et al (Figure 1)

Increased vertical, decreased anteroposterior (AP) di-
mensions of vertebrae, and narrowed intervertebral spaces
have been described in Down’s syndrome. In the present
study, 8 of 26 cases exhibited increased vertical and
decreased AP dimensions. Only 1 of 26 showed narrowed
intervertebral spaces.

In this series, there were 10 cases of narrowed interpedicu-
lar distances at the lower cervical and upper thoracic
levels according to measurements of Simril and Thurston.'
No other levels of the spine were so involved, and we have
been unable to find other reports of this finding in Down'’s
syndrome, of which this could eventually prove to be another
stigma.

Sixteen cases had concave anterior vertebral body margins,
as previously reported by Rabinowitz and Mose!e_\;.12 In8
of 26 observed cases, lateral lumbar indices * were less
than 1.0, but all vertebrae were not equally affected in
individual subjects.

Hands and Wrists There has been considerable divergence
of opinion as to whether osseous development is delayed,
normal, or advanced in Down's syndrome. Using an atlas
of normal development.4 16 of our 28 cases were found
retarded, 11 were normal, and 1 case was accelerated in
bone maturation. Hefke'’ reported normal bone maturation
in 79%, slightly advanced in 14 %, and slightly delayed
in 7% of his cases.

The well-known curvature of the fifth digits of the hands
first described hy Smith'* results from hypoplasia of the
middle and distal phalanges and deviation of the latter. Itis
now believed that this finding is specific for Down’s syndrome.
In 27 of our 28 cases, the middle phalanx of the fifth digit
was hypoplastic, and in 23 of these there was lateral
deviation of the terminal phalanx - bilateral in all cases.

In a large percentage of cases, the first metacarpal, which
normally has a proximal epiphysis, also has a distal one.
Similarly, the index metacarpal may have a pm\lmal
epiphysis in addition to its normal distal one. Hefke'® found
pseudoepiphyses of the first metacarpal in 10% of his

FHREIzH0T !iﬁ..@‘l‘ = uu“:rbﬂ—ai 3z, b¥EE,

BlBES LU R @rldbfrtc I Doy B HigE
BRIZER® b hf FWETIE, BEMIEEEO 27
H1 185 & IZERO 5 N, [EBEIEiic i & 1F &4

1= Ei%fi‘,ﬂ;c*ﬂ Vv, FilllE Gerald # & Silverman
HILEk>TIThbhik,

i BIEMHENB 22 ABECRRL 24, 2z
Martel 45 & O Tishler 1 % 5 1F12 Spitzer 5 6 Afdf & |
LML TWA(HL)

Down SEERETIE, FHiHOEE HFmEo BNy & URE
B AR ORL % 6 RO LA 5 h 5
M E TS, FEEIZHOT26MHG 8 H12, EE
HETEO I & X OB HafE oL A e 5 h e,
MEMEOH AU 1 HIRBO s hmizt &

A WMETIZ, Simril K& U Thurston @ FRIED 5 ¢ &
CEAMET 8 & UM a0 o) a8 & 12 4 o T HE S HR T BE B
A0 2 B0 2. FHowoHZ 2, 20k 8
WEBO Lo, 4, Down ERBIZE LT U)Fﬁ
RIZET2MEEZMItEO2HBIENTE L o 7N,
N ZOEBREONOFHE 2428 LI g,

Rabinowitz 35 & UF Moseley A LIFTIZHE L T w3 k9
%, MERRTAREEOREM AT16 12306 541712 FREE 2610
DB BHIZHWTIEHMAEELZ1.0LUTCH -
LA, MREOHEMEE A IS HRIZEFITH -1 b
T,

MFEHSCTMFREE Down EEREH ISV THORE
AL L TWwah, EXTHI2h, AL EELTVAS
PlZowTE, REF2ENHERLTWS., BEOIEH
FEFLIE 4 & o+ 5 L, 280 5 & 16101 B 0 B R
MEAFRS SN, 1IENEIE® T, #1213 A B i 25500
54 7. Hefke iz L5 &, EHMDTI% HE D5
HEH, U%BIHREDRE, 7% IBEOBEFRD S
i e B

FCHAENT VS FOHSIENTMIE Smith Y12k - T
ﬂ%u%%éhtﬁ,_hm¢rﬂﬁ;0$ﬁﬂmm&
TEL 5 TIRHETOTMIZERYT 5. HEZONR
Down SEMEHIZHEL2LOTHEIEELONT VS, 28
D3 h, 2T FE 5P ETE O T 24D 51,
235012 1 5 T E O P O BEh AT 5,

MEMOMCEA TR L B 5 h-, [Efkc, $H29
FIZOER AR ERUIMOEMBSAS 228 &
5. Hefke W3, BCOREMDI0%IZH 1 3 s F

EFlOKRESFZEOTE, E1HRFFCAEEDLLS
iE
%



FIGURE 1 ATLANTO-AXIAL DISLOCATION
B0 1 ZRAE dih b B E3

(MF" [

series. Of our 28 cases 13 had pseudoepiphyses of the
second metacarpal, but none was found in the first
metacarpals.

Pelvis In Down’s syndrome, the acetabular angles tend to
be flat, and the iliac bones appear wide and flared. The
ischial rami are slender and tapered, and there is often
bilateral coxa valgae. The roentgenologic abnormalities of
the pelvis can be expressed quantitatively by measuring the
iliac and acetabular angles, according to the method of
Caffey and Ross (Figure 2).15 They found that the iliac
index, which is the sum of these two angles averaged for
the two sides, is a more sensitive indicator of Down’s
syndrome than either angle considered separately. Their
new-born normal iliac index ranged from 65°-97°, with a
mean of 81° for both sexes. In Down’s syndrome their
iliac index ranged from 49°-80° with a mean of 60°. They
concluded these findings are most pronounced during the
early months of life when the clinical diagnosis of Down'’s
syndrome is least certain. These roentgenologic diagnoses
are reasonably certain in 80 % of cases; suggestive in 20 %;
and uncertain or normal in less than 5%. Kaufmann '
reported these abnormal configurations of the pelvis persist
throughout life.

Astley'” suggested grading pelvic roentgenological
findings in Down’s syndrome patients from birth to 8 years,
as follows:

FIGURE 2 NEWBORN PELVIC MEASUREMENTS
42 374 R i E

A

A-Normal £ #; B-Down’s Syndrome Down i % ¥

Acetabular Angle ®ME M : ao; Iliac Angle 187 :io

Iliac Index: Sum of the two acetabular angles and two iliac angles
divided by 2. M#fEe: dmowHEam LA noMmsE 2 cHls.
After Caffey g Caffey @ itiMizIz k3.4

EROT WS, RPFEDBHEO S 5, 1321 HE 2 F
BAEEFRIRBDL NN, BlhEFIIELMBLH
oz,

B Down FEMRMTIL, WEBE AT FEE L 5 MHEH
by, BEIZES, SMIIGEN 2 LTwBdEI12HE 5.
AR A E <, RMT, LIEUIEmMES R &S
5. HHOXBREMBE L, Caffey LU Ross 0K
EPILED, BESLUREAAZHNT A2 1285
THRMIZELTILFTES(H2). Zh&HEYOHE
HiE, MElOBEZZFNAFNFEHLAZLOOHTH 315
HIEH O AP, EAEMEICERL2HAHL H Down
EFEHEREE L TOBREFNGV 28D L. /4, B
EROT WM EIESHIE, 65°—97°T, B4 nFEiiix81°
ThH 3. Down SEREHTIIHEHERIZ9°—80°T, Fiy
HIE60°TH 5. phsld, ThsoFRI%, Down fER
HOBMEZOMELEF RL L2 ESR > ARIZHES
FARE IR b D, EEANTVWA. IR 6 OX SN,
R OB %BIZEVT I ENEET, 0% 0T RE
BITHD, SBLUTIZEVTTHEEEZ-AIEETH 5.
Kaufmann ' {3, T oD F#EEEIIEERS & RS
TWwA.,

Astley ' 1%, HAERFAS 8# F T@ Down EREEEE O
BRXERRE, ROLI T2 ELT

WA,



1 - Under 60°, Down’s syndrome highly probable.

2 - Between 68°-60", Down’s syndrome probable (10%
of normals included).

3 - 68 78", Down’s syndrome improbable (6% of Down’s
syndrome included).

4 - Over 78°, probably normal.

Pelvic roentgenological abnormalities in our series
classified according to these authors are shown in
Table 4.

As frequently reported by others, the majority of subjects
in this series had flared iliac crests, and decreased iliac
and acetabular angles.  The iliac index was abnormally
low in all cases. There were variations in the degree of
contribution by measurements on which the iliac index is
based, but the acetabular angle was the most significant
contributor to the low iliac index. The ischium was tapered
in 7 of 26 cases, and coxa valga was observed in 9 of 21.

1 60°LLF — Down fEfREE O ol fe 1 A7 8k,

2 68°—60°—Down FEEBHOEH ' H 3 ([F %
D10% & &)

3 68°—78°— Down JEIRFETIE 4 werlBhhs.
( Down fEfEEED 6 % & & 1r)

4 T8LIE—E¥E:BEbh3.

INENFEE LI FRXBBETR M- THH
HEOMBEEEZ S, RAIZHRL 2.

fOFEEFLELERELTWA kI 12, REAED L
REDKEH 121, BEBEONFHES LIRS 425 0
LHEBAAORS PR s L, BEELE, 26ics
WTEBEIZE 22, BEIEHOL L1285 Tw 3R
EOFEGOEEVIZZIFBED S hAY, BEAMIE, I8
HHEHETORLEEL2EHATH 7. LBz, 260
IE THIZEGTRMAT, SRBRIZ2EO S 5 9 H2a
5.

TABLE 4 RANGE OF PELVIC MEASUREMEMTS*; NUMBER OF CASES BY SEX

Fd  EHEFREE O ;B0 E ) £
Range Male  Female Total
L L) * it
Tliac index B% 7 #2 < 60° 12 5(1) 17 (1) 17 (1) Abnormal % #
60° < iliac index N8} 45 ¥ < 68° 3 5 8
} 10 Probably 5 ) EE Ly
68° < iliac index I 4 8% < 78° 2 0 2 abnormal
lliac index 18 #5 ¢ > 78° 0 0 0 0 Normal  IE#
7% < acetabular angle % FE M < 12° 8 5(1) 13 (1) 13 (1) Abnormal %%
12° < acetabular angle %7 F1 5 < 25° 9 5 14 14 Probably g BE
abnormal
25" < acetabular angle W H /5 < 37° 0 0 0 0 Normal  1E#
30" < iliac angle M4y < 44° 12 6(1) 18(1) 18 Abnormal # i
44° < iliac angle W71 7 < 56° 4 3 7 T Probably muqg
abnormal
56°< iliac angle 158 < 66° 1 1 2 2 Normal  IE#%
{ }=Unknown; site not visualized, or not examined. () =T1; Sl snt v 2 dHmES L.

*lliac index aceording to Astley!”; Acetabular and iliac angles based on Caffey and Ross.!®

Astley' 12 E 3G de: WA FAM, IS4 M Caffey # L U Ross S Hikiz £ 5,

Other X-Ray Observations
syndrome should be observed carefully for other anomalies;
5 of the 28 cases in the present series had such. Chest
roentgenograms of one case showed a parasternal hernia.

All patients with Down's

Findings suggestive of a ecardiac anomaly, probably
interventricular septal defect, were seen in another.
One case had 11 ribs bilaterally: another, a cleft palate.
One case had had surgical correction of congenital anal
Of 20 observed cases 5 had “web” foot de-

formities or broad feet.

atresia.

FTOMOXIEAAR + 9T o Down SEfRHRE I LT
MOBEOHEEL AZIZHLLENS 5.
28D 5 b SHIZMOBREHRAAFBD N, Thbhb,
I X BMRET LHNE RS~V =7 58 5 1 7.
WoRE, T4b6, LEFRERIELELINAFRELZY

i,

D 1FNZERD -,
R, Mo 1FEzEOERELED -,

1Tz, MMizzhFhnmEllts
&5 1l RE
LMo EER 22 T i, BEE T4 - 7~ 200
DIESHIZBEOREE - IEEENH - 7~



Chromosome Abnormalities and Other Observations
Patients in this study are listed by Master File number,
chromosome abnormality and family histories in Table 5.
G-trisomy is the most frequent chromosome abnormality in
Down'’s syndrome, but D/G and G/G translocations have
also been found. Of the 27 subjects with chromosome
studies, 25 had G-trisomy; one each had D/G and G/G
translocations. Maternal age at birth of the child ranged
from 22 to 46 years with an average age of 33 years.

The mother of one subject experienced the Hiroshima
Atomic bomb at 3-month’s gestation. She was located
1400 m from the hypocenter and is estimated to have
received 27 rad. Correlation of this condition and atomic
bomb exposure could not be established. This case was
reported in a previous chromosome stud_\r.18

DISCUSSION

Roentgenological abnormalities observed in this study
were for the most part qualitatively and quantitatively
similar to those reported elsewhere. Most frequent
abnormalities were found in the pelvis, followed by
deformities of the fifth digits of the hands, and brachy-
cephaly, in that order. However, some less frequently
reported abnormalities were also seen; such as atlanto-
axial dislocation, disproportion of vertebral body measure-
ments, and concave ventral margins of vertebrae.
Interorbital distances were less than normal in 65% of
our cases, and hone maturation delayed in 55%. One
finding not previously reported in Down's syndrome, but
seen in 40% of the present series, was decreased
interpedicular distances at the 7th cervical level. This
eventually could prove to be a diagnostic feature of Down's
syndrome if found consistently in future studies.

Roentgenological measurements in the present study were
assessed by norms compiled for other populations, since
none exist for the Japanese. Use of these norms for skull
and spine evaluations may be questioned, since the measure-
ments could be a reflection of the generally smaller stature
of the Japanese compared to members of other populations.
This demonstrates the need for norms for the Japanese.

Chromosome abnormalities consisted of 25 cases of
G-trisomy and 2 cases of translocations. There was no
correlation of types of roentgenological and chromosome
abnormalities. As in other Japanese series studied
cytogenetically, over 90% of abnormalities consisted of
G-trisomy.

Chromosome studies that demonstrate the presence of
excess 21 material will usually confirm a diagnosis of
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TABLE 5 PATIENTS BY CHROMOSOME ABNORMALITY AND FAMILY HISTORY

#5 REBREERFILIUFERIREY 2 |
Age at patient’s birth -
MF Sex Birth date Wt o 8 o E Live birth Numher
ELERER # £%AH Paternal Maternal ik / (—)_f .Sil)s
2 B HA A £ 5] i &
G Trisomy M % 7 Nov1lH 61 26 28 1/2 (Twin LER)
GrUYI~— M% 25 Jan 1A 63 26 22 1/2
F % 5Aug 8 63 48 42 4/4
F % 9Apr 4 63 34 31 2/2
F = 1 Mar 3HA 64 30 27 2/2
M% 27Ju 7H 64 29 28 1/1
M%B 15Jan 1H 62 36 28 2/2
M% 24 May 5H 60 50 39 1/1
F % 30 Nov 11H 59 32 32 1/3
M%® 7Auw8H 61 33 32 22
F % 8May5H 64 36 30 2/3
F % 30 Nov 11A 60 35 25 212
M5B 25Feb 2H 62 44 39 3/3
M® 13Sep 9H 66 30 29 3/3
M B 24Apr 48 61 38 32 3/3
M % 13 Aug 8H 66 42 39 3/3
M% 30Jan 1H 64 30 26 1/1
F % 11Sep 9 60 46 36 6/7
M % 16 Oct 100 61 33 32 1/3
M 5 2 Oct 10H 58 44 38 71
M®B 7Jun 6F 6l 42 38 7/9
F % 14 Sep 98 62 49 40 5/5
F 4%« 28 Jan 1H 58 26 25 1/3
F % 23Jan 1H 46 64 46 3/3
M % 18Aug 8A 45 50 41 5/5
D/G Translocation M % 19Sep 98 60 34 28 2R
D /G §HE
G/G Translocation M 5B 1 Mar 3H 66 25 24 1/1
G/ GiRE
No Examination F % 29Jan 1H 52 38 35 4/4
BMEEXRELE,» >R
Average Parental age at child birth 37.5 32.6
A O ] O 1 F
Down’s syndrome. Occasionally, especially in mosaicism, 5. BRI, TEEBMEOBERECER T
chromosome abnormalities may not be detectable in pe- EpnwIkHb5 -ff’rf- EWAL JHEROHLHEIZZD
ripheral blood cultures. ThHD
Acute infectious hepatitis has a teratogenic effect and may BIERITIEIT 21013, AL REC LD IDEI S 20
result in Down's syndrome.!” No such correlation was T, ZDOKER, Down Jﬁ: BEEHIIETI 20 LN "'1 L 18
established among mothers of the patients in this series. f;[ HIZHH2BEFEOHRIIZO &> 2 HMITHER xR
e Rl
SUMMARY B O#H
Roentgenograms of 28 patients with Down’s syndrome Down SEEBF2BHIO X ME K>V T, EELVBES

were reviewed with emphasis on all previously reported
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abnormalities and any possible additional ones. Most of
the abnormalities occurred with the same frequency as
previously reported, but some less frequently reported
findings were also seen. One abnormal vertebral
measurement found in this series may he an additional
stigma of Down’s syndrome. All of the 27 cases studied
cytogenetically had chromosomal abnormalities consistent
with this disease. This study emphasizes the need for
roentgenologic norms for the Japanese, and the desirability
of combining chromosome studies with roentgenological
abnormalities and clinical observations in diagnosing
Down’s syndrome.

ROBEIERE BV THEL 2. REOKEH1E, +
TUIRESWh TV LABETRD LN, ThizL
PRESNZVTRLETRD A, SEOWETIE, &
HEAHBBEO—2IZREFE5 N4, 2412, Down
MEMEBICE T3 HBMAR A —2 L LTEBNT N4 0
ThHarblhiw., REBESFPITFEbh-270£E
ICHFIE T S RBRRELEDH A ZOWET, H
FALDOWTORMEFOHB T 3 FEHoRED
BEIHEE SN, £/, Down fEIE O X A7 R & BEF
FROMBIZRBRBELZMI A LAEE Lo
fEf = 7.
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