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A n th ro p o m e tric  d a ta  o b ta in e d  in 80 p a tie n ts  w ith  D o w n ’s d isease are 
p re se n te d . In  some cases obstac les o f  a tech n ica l n a tu re  have  m ad e  i t  im possib le 
to  ta k e  all th e  m easu rem en ts  p lan n ed  for th e  purposes o f th is  s tu d y . This 
exp la ins w h y  in th e  tab les  th e  n u m b e r o f p a tie n ts  varies b e tw e e n  70 an d  80.

H o r v á th  [8] su m m arized  th e  ob liga te  an d  fa c u lta tiv e  c h a ra c te r is tic s  
o f D ow n’s disease (m ongolism ) as follows.

I . O b lig a te  c h a ra c te ris tic s :
(1) O bliquely  se t eyes; (2) o ligop h ren ia ; (3) m icro cep h a ly ; (4) m uscu lar 

h y p o to n y ; (5) a d isp ro p o rtio n a te ly  b u ilt  body .
I I .  F a c u lta tiv e  c h a ra c te ris tic s :
(1) B rach y cep h a ly ; (2) e p ic a n th u s ; (3) fissu red  lips; (4) sc ro ta l f issu ra tio n  

o f to n g u e ; (5) go th ic  p a la te ;  (6) an om alous d e n ta l d ev e lo p m en t; (7) raucous, 
lo w p itch ed  voice; (8) c lin o d a c ty ly ; (9) w ide gap betw een  b ig  to e  an d  second 
toe ; (10) re c tu s  d ias ta s is ; (11) a r th ro c h a la s is ; (12) h y p o g en ita lism ; (13) m arm o- 
ra te d  sk in ; (14) acrom icria .

Som e of these  c h a rac te ris tic s  arc  re la ted  to  th e  progressive so m a tic  devel
o p m e n ta l re ta rd a tio n , to  w hich  a t te n tio n  has been  d irec ted  b y  m a n y  earlier 
a u th o rs  [4, 10, 12, 14, 17, 19]. S evera l o f th em  h av e  s tu d ied  g ro w th , w eight 
an d  h e a d  c ircum ference in D ow n’s disease [1, 6, 11, 14, 17, 18]. O n  o th e r  hand , 
it  is re m a rk a b le  th a t  th e  l i te ra tu re  av a ilab le  to  us, a lth o u g h  i t  em bodies 
p ra c tic a lly  all th e  w ork  done in  th e  la s t tw e n ty  years, shou ld  co n ta in  no 
com p reh en siv e  acco u n t o f d e ta iled  a n th ro p o m e tric  in v e s tig a tio n s . T his is a 
p o in t w o rth y  of a tte n tio n , fo r w hile in  th e  lig h t o f p re se n t-d a y  know ledge 
m any  o f th e  som atic  sy m p to m s in  D ow n’s disease find  th e ir  e x p la n a tio n  in 
fu n c tio n a l d is tu rb an ces  o f th e  neu ro en d o crin e  system  [5, 9, 19], i t  is a n th ro 
p o m e try  w hich, e.g. by  rev ea lin g  th e  d isharm on ious n a tu re  o f  ossification  
processes —  m igh t c lear th e  d iagnosis o f such  d is tu rb an ces , a n d  th u s  bring 
us n e a re r  to  the  p a th o lo g y  of D ow n’s d isease.

P a p e r  given at the  Second T era to log ic  Sym p o siu m  held in B u d a p e s t ,  Apri l  22, 1960.
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Methods

B o d y  weight,  he igh t  a n d  h e a d  circumference were m ea su re d .  In  add it ion ,  B r e it m a n n ’s 
[3] m e t h o d  was followed. T h e  essen ce  of his m ethod  is t h a t  i n s t e a d  of charac te riz ing  the  in d i 
v id u a l  p a r t s  of the  body b y  a b s o lu te  m easurem ents ,  i t  g ives th e i r  m easu rem en ts  in  per  cents  
o f  s t a n d in g  height. The “ n o rm a l”  a v e ra g e  values ca lcu la ted  b y  B re it m a n n  [3] f rom  his m ean  
v a lu e s  fo r  b o th  sexes re ferred  to  t h e  a d u l t  age group f ro m  20 to  40 years. T he  average  age of 
o u r  case  m ate r ia l  was 10 y e a rs  ( r a n g e :  4 to 18 years;  fo r  s c a t t e r ,  our tex t- f igu res  are self- 
e x p la n a to r y ) .  Consequently,  t h e  d a t a  ob ta ined  by us do n o t  b e a r  d i rec t  com parison  w i th  those  
o f  B r e i t m a n n  [3]. If  here  a n d  t h e r e  we nevertheless do c o m p a re  th em ,  we do so m ere ly  to  
p r o v id e  a n  add it ional  basis fo r  t h e  eva lua t ion  of our ow n  figures .

B r e it m a n n ’s [3] sy s te m  in v o lv e s  the  following m ea su re m e n ts :

A )  I n  len g th :

I  U p p e r  face: f rom  th e  h ig h e s t  poin t  of the  f ro n ta l  b o n e  to th e  t ip  of  the  nose.
I I  I  jower face: f rom  th e  t ip  o f  th e  nose to th e  low est  p o in t  of the  chin.

I I I  F r o m  the  lower b o rd e r  o f  t h e  chin to the j u g u la r  incisure.
IV  F r o m  the ju g u lu m  to  t h e  m idd le  of the  in te r m a m m i l l a r y  line.
V  F r o m  the middle of  t h e  in te rm am m il la ry  line to t h e  navel.

V I  F ro m  the  navel to th e  m id d le  of the  line b e tw een  t h e  lef t  a n d  r ig h t  inguina l  regions. 
V I I  T h e  line from the  m id d le  o f  the  inguinal region to  th e  inferior pole of  th e  patella .  

V I I I  Lower leg: from  th e  in fe r io r  pole of the pa te l la  to  th e  h ighest  p ro t ru d in g  p o in t  o f  
th e  medial malleole.

I X  H e ig h t  of foot: f rom  th e  f lo o r  to the  middle of t h e  l ine  b e tw een  th e  m edial malleoli.

B )  I n  w id th :

X  H a l f  the  in te racrom ia l  d is tan ce .
X I  H a l f  the  in te rm a m m il la ry  distance.

X I I  L en g th  of foot: f ro m  t h e  heel to the  tip of th e  b ig  toe.
X I I I  F r o m  the acromial j o in t  to  the  middle of th e  elbow.
X I V  F r o m  the  elbow to  th e  ra d io m e ta c a rp a l  jo in t .

X V  F r o m  the  r a d io m e ta c a rp a l  j o in t  to the t ip  of th e  m idd le  toe.
F r o m  the  relative m e a s u r e m e n t s  m ean  values were c a lcu la te d .  The  s t a n d a r d  d ev ia t ion  

w as  c o m p u te d  b y  the  fo rm ula

S  =
U ( x  — x ) 2 

n — 1

All m easu rem en ts  were m a d e  on  th e  left half  of th e  b o d y ,  w i th  the use of a Ma r t i n -  
t y p e  a n th ro p o m e te r .  The following a d d i t io n a l  m easu rem en ts  w ere  tak en :

1. Chest  circumference ( d u r in g  expiration).
2. S ag i t ta l  d iam eter of  ches t.
3. T ran sv ersa l  d iam ete r  o f  ch es t .
4. H e a d  length.
5. H e a d  width.
6. Morphological face len g th .
7. D is tance  between z y g o m a t ic  arches.
8. W id th  of nose.
9. L e n g th  of nose.

F r o m  these  additional m e a s u r e m e n t s  the following in d e x e s  were calcula ted:  

S a g i t t a l  d iam eter of ches t  X  100
1. Thorac ic  index  ==

2. R e la t ive  head c ircu m fe ren ce

T ran s v e r se  d iam ete r  of c h es t

Head  c ircum ference  X  100

3. Cephalic index =

S tand ing  h e ig h t  

H e a d  w id th  X  100
H e a d  length
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4. Morphological face  in d ex
Morphological face leng th  X 100 

D is tance  be tw een  zygomatic  a rch es

5. Rela t ive  ches t  c ircumference
Chest circumference X 100 

S ta n d in g  height

6. Nasal index
W id t h  of nose X 100 

L en g th  of nose

Finally ,  the quest ion  was s tud ied  w h e th er  th e  ru le  of Stratz — th e  v a l id i ty  of  which 
h as  been quest ioned — could  be applied to ch ild ren  w ith  Dow n’s disease; th is  invo lved  the 
d e te rm in a t io n  of the  p ro p o r t io n  of head len g th  to b o d y  leng th  in the v a r io u s  age  groups. In 
in d e x  studies ,  t ap e  measures,  c ran ia l  and  pelvic calipers were used.

R esults and  discussion

O ur resu lts  are  p re se n te d  in  g rap h s an d  tab les.
F ig . 1 gives th e  h e ig h t m easu rem en ts  o f 73 children  w ith  D o w n ’s disease 

a n d  com pares th em  w ith  th e  no rm al ran g e  as pub lished  in th e  p o c k e t m anual 
o f  th e  H u n g a rian  m ed ical su p e rin te n d e n ts  o f schools [13]. I n  th e  series, 
D o w n ’s disease g row th  r e ta rd a tio n  w as fo u n d  to  increase w ith  a d v a n c in g  age; 
on ly  a b o u t 13 per cen t h a d  reach ed  or exceeded  th e  heigh t n o rm a l fo r  th e ir  age.

Fig. 2 com pares th e  b o d y  w eigh t o f 62 p a tie n ts  w ith  th e  n o rm a l average 
w eig h ts  in [13]. A lthough  th e re  is occasional w eight defic iency , d isp ers io n  is 
m u ch  w ider w ith  th is  m easu rem en t th a n  w ith  heigh t. A co n sid e rab le  p roportion  
o f  th e  p a tien ts  a tta in e d  or exceeded th e  w eigh t n o rm al fo r th e i r  age .

Fig. 1. H e igh t  of 77 ch ild ren  w ith  Dow n’s disease
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C om parison  of F igs. 1 a n d  2 shows th a t  m o d e ra te  dw arfism  and  a r e ta r 
d a tio n  o f  w eight m ay be  c h a ra c te r is tic  of D ow n’s d isease  in  in d iv id u a l cases, 
h u t  a re  n o t  necessarily  a s so c ia te d  w ith  the  c o n d itio n .

F ig . 2b presen ts th e  b o d y  w eigh t of 49 p a tie n ts  in  re la tio n  to  body  le n g th . 
In  37 cases i t  was found  to  e x ceed  body w eight co rre sp o n d in g  to  b o d y  len g th , 
a n d  in  12 cases i t  w as less b y  a n  average of 1.5 k g .

T a b le  la  gives th e  b o d y  w e ig h t in  re la tion  to  b o d y  len g th  of 13 p a tie n ts  
n o t in c lu d e d  in  Fig. 2b. I t  re v e a ls  th a t ,  a lth o u g h  th is  w eigh t m ay fall r a th e r  
sh o r t  o f  w h a t  is norm al fo r  ag e , i t  frequen tly  ex ceed s  i t  b y  10 kg. and  ex cep 
tio n a lly  b y  as m uch as 20 kg .

O n com paring  th e  d a ta  in  F igs. 2 and 3 as w ell as in  T able l a  one fin d s  
t h a t  in  12 p a tien ts  ou t o f  62 th e  w eight defic iency  w as rea l, and  in  35 o u t of 
62 p a t ie n ts  only a p p a re n t;  24 .2  p e r cent were o v e rw e ig h t in  re la tion  to  th e  
a v e ra g e  w e ig h t for th e ir  age. T h e se  findings are, in  so m e respects , in  ag reem en t 
w ith  th o se  of earlier a u th o rs . I n  th e  series of R o b o z  [17], com prising  145 cases, 
20 p e r  c e n t were u n d e rw e ig h t, w ith  80 per c en t a t ta in in g  or exceeding th e  
av e rag e  w eig h t norm al fo r b o d y  length .

B e n d a  [1] states th a t  th e  b irth  w eight o f  p a t ie n t s  w ith  D ow n’s d isease  
is lo w er  th a n  norm al w h ile  th e ir  b o d y  length  is n o rm a l. 0STER [14], s tu d y in g  
a series o f  65 new borns, fo u n d  th a t  their average w e ig h t  w as 2774 g. and th eir  
a v er a g e  b o d y  length  48 .1  cm .

Fig.  2.  C hanges  in body w e ig h t  o f  62 p a t ien ts  com pared  w i t h  m e a n  values no rm al  fo r  age
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T ab le  l a

B ody weight o f  13 patients in relation to age and height

Body
weight

In relation to

Case
No. Initials Sex Age

Height
(cm.)

age height

(kg.)
+  kg. “ kg- +  k B- ~ kg-

l . E. M. 9 10 117.8 32.5 2.20 — 10.50 —

2. F. Л. ? 13 137.5 41.5 - 2.20 9.60

3. L. Á . 9 18 141.0 54.0 — 1.80 20.00

4. S. J. 3 14 144.0 55.5 9.90 — 19.20

5. V. 0 . 3 15 143.5 45.0 — 6.30 9.00

6 . K. I. 3 12 153.3 49.0 12.70 — 6.50 —

7. S. J. 3 13 124.5 32.0 — 8.40 7.00 —

8. L. P. 3 11 128.5 34.4 1.40 - 7.40 —

9. Z. L. ■rtо 6 97.0 23.0 2.90 — 8.20 —

10. B. J . 3 13 142.3 51.7 11.30 16.70

11. 11. P. 3 14 138.5 48.0 2.40 16.00

12. Z. J. 3 14 145.0 42.0 — 3.60 5.50

13. F . J. 3 17 151.0 49.5 — 9.90 8.50

75,5 %

24,5 %

o = Cf  
— $

-I-----1 I I----- 1 I I I---- 1— I— I-----1------ Г
3 5  10 15

- | -----►
20 Age(Years)

F ig. 2b. Body w eigh t  o f  49 p a t i e n ts  in re la tion  to b o d y  length .  T h e  double  ho r izon tal  line 
ind ica tes  body weight  c o rre spond ing  to body  lenght ,  a n d  t h e  dots  show th e  degree  of devia t ion ,  
for each case in kg. in r e la t io n  to body  weig th  corresponding  to  body leng th .  •  girl p a t ien ts ,

О =  hoy p a t ie n ts
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I n  F ig . 3 the h ead  c ircu m feren ce  o f 77 p a tie n ts  is co m p ared  w ith  th e  
m e a n s  fo r  norm als e s ta b lish e d  b y  S zondi  [19] a long  tim e  ago a n d  no lo n g er 
g e n e ra lly  accepted . T h ey  a re  u se d  here  on th e  g ro u n d  th a t  th e y  re fe r to  m a te ria l 
l iv in g  in  sim ilar p e ris ta tis . T h e  d a ta  in  F ig . 3 p o in t to  m ark ed  m icro cep h a ly . 
T h e  h e a d  circum ference o f  o n ly  one boy an d  one girl a t ta in e d , re sp ec tiv e ly  
e x c e e d e d , th e  level n o rm a l fo r  th e ir  age. H ow ever, as ab so lu te  h e a d  c ircu m 
fe re n c e  is n o t su itable fo r d ec id in g  w h e th e r m icro cep h a ly  is rea l or a p p a re n t, 
F ig . 4 p re sen ts  the  re la tiv e  h e a d  circum ferences o f  our p a tie n ts . I n  re la tio n  
to  S z o n d i ’s norm al va lu es  fo r  re la tiv e  h ead  c ircum ferences co rresp o n d in g  to  
b o d y  le n g th , our m a te ria l show s v e ry  considerab le  d ev ia tio n . In  69 p e r cen t 
th e  m ic ro cep h a ly  was rea l. B u t  in  31 p er cen t i t  w as on ly  a p p a re n t;  th a t  is, 
a b s o lu te  h ead  c ircum ference reach ed , or even  exceeded , th a t  co rresp o n d in g  
to  a c tu a l  body  length , b u t  n o t  to  bo d y  len g th  n o rm a l for age.

I t  m erits  m en tio n in g  t h a t  J0R G E N S E N  e t al. [11] fo u n d  th e  e x te rn a l 
c r a n ia l  vo lum e to  be th e  sa m e  in  no rm al ch ild ren  an d  ch ild ren  w ith  D ow n’s 
d ise a se .

T a b le s  lb , 2 and  3 p re s e n t  th e  body  p ro p o rtio n s  o f 77 p a tie n ts  acco rd ing  
to  B r e i t m a n n  [3]. On c o m p a rin g  th em  w ith  B r e i t m a n n ’s n o rm al va lu es  we 
f in d  t h a t  a d isp ro p o rtio n a te ly  b u ilt  body  is a d e fin ite  ch a ra c te ris tic  o f  D ow n’s 
d ise a se . C onsiderable d iffe ren ces are d em o n strab le  in  m easu rem en ts  o f th e  
b e a d  (B re itm a n n  I and  I I)  a n d  th e  leg (B re itm an n  V II an d  V III) .

T ab le  l b

B ody p ro p o r tio n s  o f  boy p a tie n ts  according to B re itm a n n

M easurement Norm al Down’s disease s +

I. 8.85 10.00 1.61

и. 4.21 5.20 0.84

in. 5.79 4.80 1.35

IV. 6.84 7.80 0.92

V. 13.66 14.40 1.69

VI. 10.00 10.00 1.94

VII. 26.14 21.40 1.99

VIII. 20.33 21.90 1.93

IX . 4.21 4.50 0.85

X. 9.50 10.60 1.53

X I. 6.33 5.10 0.64

X II . 14.50 15.00 0.93

X III . 18.00 18.00 2.00

XIV. 14.50 14.70 1.30

XV. 10.50 10.40 1.59
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F ig . 3. Changes in ab so lu te  head  c ircumference o f  77 p a t ien ts .  Solid lines i n d ic a te  no rm al  
m eans.  О — girl p a t ie n ts ,  x  = boy p a t ien ts .  T h e  d a t a  point  to m arked m ic ro cep h a ly

Fig. 4. Changes in re la t ive  head  c ircumference of 77 p a t ien ts .  Solid lines i n d ic a te  no rm al  
m ea n s .  On th e  v e r t ica l  axis f igure  the values for r e la t iv e  head  circumference. О - g ir l  p a t ie n ts ,  

•  hoy p a t ie n ts .  Microcephaly is real in m o s t  cases, and ap p aren t  in t h e  re s t
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Table 2

B o d y  p ro p o rtio n s o f  g ir l p a tie n ts  accord ing  to B re ilm a n n

M easurement Normal Down’s disease s ±

I. 8.85 10.31 2.13

i l 4.21 5.33 0.97

in. 5.79 5.33 1.60
IV. 6.84 8.28 1.20

V. 13.66 14.69 1.70

VI. 10.00 10.80 1.79

VII. 26.14 19.56 2.13

VIII. 20.33 21.65 2.22

IX . 4.21 4.27 0.68

X. 9.50 10.86 0.95

X I. 6.33 5.13 0.65

X II . 14.50 15.15 1.21

X II I . 18.00 17.68 2.38

XIV. 14.50 14.14 1.73

XV. 10.50 10.27 1.25

Table 3

p ro p o r tio n s  o f  p a tie n ts according to f ír e i tm a n n  ; average m eans

s +
M easurement (boy +  girl) (boy +  girl) (boy + girl)

I. 8.85 10.15 1.87

к . 4.21 5.25 0.90

in . 5.79 5.06 1.47

IV. 6.84 8.04 1.01

V. 13.66 14.55 1.69

VI. 10.00 10.40 1.86

VII. 26.14 20.48 2.06

VIII . 20.33 21.77 2.07

IX . 4.21 4.38 0.76

X. 9.50 10.73 1.24

XI. 6.33 5.11 0.64

X II . 14.50 15.07 1.07

X II I . 18.00 17.84 2.19

XIV. 14.50 14.42 1.51

XV. 10.50 10.33 1.42

sexes
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Fig. 5 is a d iag ram m atic  illu s tra tio n  o f  th e  d isp ro p o rtio n a te  m easu res 
in  len g th  in  77 p a tie n ts  and  of th e  n o rm a l averages.

As regards th e  B re itm an n  V II m e a su re m e n t, w hich e ssen tia lly  re fers to  
th e  len g th  of th e  fem u r, we find co n sid e rab le  grow th deficiency in  p a tie n ts  
w ith  D ow n’s d isease . Several au th o rs  h a v e  rep o rted  d is tu rb an ces  in  ossifi-

Norm.

F ig . 5. Means of lo n g i tu d in a l  body p roport ions  a c c o rd in g  to B reitmann , re p re se n te d  d iag ram - 
m at ica l ly .  N o te  characteris tic  d ev ia t io n s  in  h e ad  and  leg m easu rem en ts

c a tio n . I ngalls  110 ] po in ts  to  the  c h a ra c te r is tic  shortness of th e  e x tre m itie s  
an d  th e  g row th  d efic iency  of the  long b o n es . H e m entions th a t  H e f k e  found 
sh o rtn ess  o f th e  m e ta c a rp a l bones in  62 p e r  cen t of his series. B e n d a  [1] 
s ta te s  th a t  in D o w n ’s disease th e  neck  o f  th e  fem u r is m ald ev e lo p ed , a n d  its  
head  is poor in  ca lc ium . R a n s c h b u r g  [16] th in k s  ossification  is n o rm a l in 
D ow n’s disease.

In  n o rm al ch ild ren  th e  low er e x tre m itie s  grow a t a h igher r a te  th a n  do 
th e  t r u n k  an d  th e  o th e r  p a rts  of the  b o d y . A t b ir th  the  re la tive  le n g th  o f th e  
leg is a b o u t 40, b u t  in  adolescence i t  g ra d u a lly  grow s to  ab o u t 51, i.e. th e  v alue  
for ad u lts  [14]. In  th e  tab les annexed  th e  re la t iv e  leng th  of th e  leg is th e  sum  
o f th e  values for m easu rem en ts  V U , V II I  a n d  IX . For our series th is  is 46.63, 
or n o t m uch  m ore th a n  th e  norm al fo r th e  5-year-o ld  child.
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T h e  changes in  th e  re la tiv e  leng th  o f th e  leg  a re  show n in F ig . 6. T h e y  
are  d u e  p r im a rily  to  d efic iency  in  the g ro w th  o f  th e  fem ur.

F ig . 7 d em o n stra te s  t h a t  in  only one o f  o u r  p a tie n ts  did th e  le n g th  o f  
th e  th ig h  in  re la tio n  to  b o d y  len g th  reach  B r e i t m a n n ’s value of 26 p e r  c e n t .

I n  D o w n ’s disease, th e  p ro p o rtio n s of th e  u p p e r  body , especially  o f  th e  
h e a d , likew ise  show c h a ra c te r is tic  d ev ia tio n s  fro m  th e  norm al a v e ra g e s . 
W h e re a s  in  th e  no rm al case th e  sum  of th e  B re itm a n n  I—V values is 3 9 .3 5 , 
in  m o n g o lo id s  i t  is an  av e rag e  43.05. T he re la t iv e  head  length  (B re itm a n n  
I  +  H )  is in  th e  no rm al case  13.06, and in  D o w n ’s disease an  average  1 5 .40 . 
T hese  d a ta  te n d  to  prove t h a t  th e  S tra tz  n u m b e rs  expressing  the  n o rm a l ratio - 
of h e a d  le n g th  to  body  le n g th  should  no t be r e la te d  to  p a tien ts  w ith  D o w n ’s 
d isease .

F ig s . 8 an d  9 p resen t th e  values for re la t iv e  h ead  leng th  in 36 girls a n d  
43 b o y s  w ith  m ongolism , a n d  b rin g  them  in to  r e la tio n  w ith  th e  S tra tz  n o rm s  
for th e  v a r io u s  age groups. O n th e  evidence o f  th e s e  tw o figures, re la tiv e  h e a d  
le n g th  exceeds in  th e  m a jo r ity  o f th e  cases th e  h e a d  leng th  co rresp o n d in g  to  
age (in  60 .3  p er cen t o f th e  b o y s and  57.3 p e r c e n t  of th e  girls). I ng a l l s  [10 ]  
re fe rs  to  B u l l a r d  who s tu d ie d  th e  skull o f 25 p a t ie n ts  roentgeno log ica lly , a n d  
fo u n d  t h a t  its  narrow ness w as ch a rac te ris tic  n o t  o f  m icrocephals b u t  b ra c h y -  
c e p h a ls , th e  tran sv erse  d ia m e te r  being ra th e r  w id e  in  re la tion  to  th e  s a g i t ta l  
d ia m e te r . I n  B u d a y ’s [4] v iew , b ra c h y c e p h a ly  a n d  m icrocephaly  a re  b o th  
d e f in ite  ch a rac te ris tic s . O th e r  a u th o rs , as W a g n e r  [20] and F a t t o v ic h  [6],  
w rite  o n ly  o f b rach y cep h a ly . I ngalls  [9] re g a rd s  b rach y cep h a ly  as an  o b lig a te  
sy m p to m  o f 100 per cen t inc idence .

T h e  cephalic  in d ex  w as w orked  ou t for 48 o f  o u r p a tien ts . F ig . 10 sh o w s 
th a t  39 p e r  cen t had  to  be c lassified  as h y p e rb rach y cep h a lic  or u l tra b ra c h y -  
c e p h a lic , a n d  th a t  isocephals an d  hy p eriso cep h a ls  to o  occurred. N e v e rth e le ss , 
b ra c h y c e p h a ly  can n o t be d ec la red  an o b lig a te  sy m p to m  of m ongolism  s in c e  
14 p e r  c e n t o f th e  skulls s tu d ie d  b y  us cam e to  fa ll in  the  m esocephalic zo n e , 
a n d  23 p e r  cen t show ed d iffe re n t degrees o f do lichocepha ly .

I n  v iew  o f th is  co n sid e rab le  sca tte r , w e p re se n t Fig. 11, in  w h ich  th e  
m o rp h o lo g ica l face index  o f  47 p a tien ts  is c o m p a re d  w ith  B l t d a y ’s  [4] c la ss i
f ic a tio n . I t  show s th a t  59.58 p e r cen t fell in  th e  ca teg o ry  of th e  sh o r t- fa c e d , 
a n d  a lm o s t 20 per cen t in  t h a t  o f the  m ed ium  o r long  and  narrow -faced  in d i
v id u a ls . L ike  those  in  Fig. 10, th ese  d a ta  do n o t  fav o u r the c o n te n tio n  t h a t  
b ra c h y c e p h a ly  is alw ays p re se n t in  D ow n’s d isease .

F ig . 12 shows th e  re la tiv e  chest c ircu m feren ces , w hich in fo rm  a b o u t 
g ro w th  in  b o th  len g th  an d  w id th .

In  a considerab le  p ro p o rtio n  of our cases th e  re la tiv e  chest c ircu m fe ren ce  
w as fo u n d  to  exceed th e  v a lu e  co rrespond ing  to  age. This, how ever, c a n n o t  
m ean  m o re  th a n  th a t  in  o u r m a te r ia l th e re  w as a lack  in height in  re la t io n  to  
age. T h e  “ p u d g y ” figure o f th e  b o d y , believed to  b e  ch a rac te ris tic  of m o n g o lism ,



RETARDATION OF SOMATIC DEVELOPMENT IN DOWN’S DISEASE 95

F ig. 6. Changes in  th e  re la t iv e  leng th  of the  leg in 75 p a t ie n ts .  Double  h o r izon ta l  line ind ica tes  
average  value. O n  the  v e r t ica l  axis figure the  index  n u m b e rs  (sums of B r e i tm a n n  VII,  VIII  
and  IX  m easu rem en ts )  of  th e  re la tive  length  of th e  leg. •  girl pa t ien ts ,  О =  hoy p a t i e n ts

Fig. 7. Changes in  re la t ive  leng th  of fem ur in 77 p a t ie n ts .  H or izon ta l  line in d ica te s  average  
level according to  Breitmann  in  percen tage  re la ted  to  b o d y  length.  О r girl p a t ie n ts ,

•  =  boy p a t ie n ts
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Fig. 8. C hanges in  th e  S tra tz  n u m b er in  36 g irl p a tie n ts

Fig. 9. C hanges in  th e  S tra tz  n u m b er in  43 b o y  p a tie n ts
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ca n  in  no w ay  follow  from  th e  h igh values o b ta in e d  fo r re la tiv e  chest c ircu m 
ference, since p udg iness p resupposes, am ong  o th e r  th in g s , a w ide chest. F o llow 
ing  B r u g s c h ’ classifica tion , F ig . 13 show s th a t  —  on th e  basis o f th e ir  
re la tiv e  chest c ircum ference  —  63 of our 78 cases belonged  in th e  ca teg o ry  o f 
m ed ium  or n a rro w -ch es ted  in d iv id u a ls .

Fig. 10. Changes in  th e  cephalic  index  in 48 p a t ien ts .  T he  index  v a lues  show very  wide s c a t te r  
over  th e  various zones; b ra ch y c ep h a ly  is no t  charac te r is t ic .  О = girl p a t ie n ts ,  •  boy  p a t i e n ts

The average  th o rac ic  in d ex  was 75.13 fo r girls, 72.73 for boys, an d  73.93 
fo r b o th  sexes. T h e  range  was from  62.22 to  86.10 fo r boys, and  from  66.67 
to  84.70 for girls.

The m ean  n a sa l in d ex  values w ere: 72.79 for boys, 75.01 for girls, and  
73.80 for b o th  sexes. T he ex trem es w ere 57.10 an d  90.90 in th e  case of boys, 
a n d  62.90 an d  100 in  th a t  o f girls. As re flec ted  in  th ese  m eans, th e  m a jo rity  
o f  our p a tie n ts  w ere cam m aerrh in es , th e  re s t lep to rrh in es  an d  inesorrh ines.

A ccording to  B u d a y  [4], in  m ongoloids th e  r e ta rd a tio n  in  physica l d evel
o p m en t becom es less and  less a p p a re n t a f te r  th e  15 th  y e a r  o f life. T he fin d in g s

7 Acta Morphologie» XII/].
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in  ou r  f i v e  p a tien ts  over 15 y e a rs  o f age c o n tra d ic t th is  v iew . Sm all as th e ir  
n u m b e r  is , th e y  su p p o rt th e  exp erien ce  th a t  th e  tru ly  d is tin c tiv e  p h y s ica l 
c h a ra c ter is t ic s  of th e  co n d itio n  b eco m e increasing ly  conspicuous as tim e  goes on . 
T h e  s a m e  conclusion can  be d ra w n  from  th e  em pirica l fa c t th a t  i t  is exceed ing ly  
d if f ic u l t  t o  diagnose D ow n’s d isease  a t  b ir th  an d  in  early  in fan cy ; in  0 e s t e r ’s

F ig . 11. C hanges in the  m orpho log ica l  facia l  index. B y  B u d a y ’s c lass if ication  8 .51%  of  t h e  
cases h a d  lo n g  and narrow, 10.63% m ed ium -s ized ,  21.28% shor t  an d  b ro a d  faces,  a n d  59,58%  

fe ll in to  the  very  shor t - faced  ca teg o ry .  О =  girl p a t ien ts ,  • =  b o y  p a t ie n ts

[14] o p in io n  the diagnosis m u s t be left open u n til  som e tim e  la te r . T he ex p e
rien ce  o f  J ulesz  [12] is th a t  th e  sy n d ro m e  is seldom  recognized before  th e  
p a t ie n t  is a t  least six m o n th s  o ld .

N o t included  in th e  a n n e x e d  T ab les are th e  d a ta  o b ta in ed  in  p a t ie n t
K . L ., a m ale  aged 35. H is lo n g itu d in a l body  p ro p o rtio n s accord ing  to  B re it- 
m a n n  a re  p resen ted  in Fig. 14.

T h is  case, too, is consp icuous fo r a h igh  va lu e  for re la tiv e  h ead  le n g th  
a n d  a  sm a ll one for th e  re la tiv e  le n g th  of th e  leg. As in  o u r o th e r  p a tie n ts ,
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12. R e la t ive  ches t  c ircumference va lues .  Solid line =  norm al girls; d o t t e d  line =  no rm al  
boys;  О — girl p a t ie n ts ;  •  =  boy pa t ien ts

• =  cf

13. Changes in re la tive  ches t  c ircum ference  based  on B r u GSCh ’ c lass if ica t ion ;  in  4 3 . 5 8 %  
m edium-sized , and  in  37.19% narrow . О girl pa tien ts ,  •  =  b o y  p a t i e n t s
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th e se  va lu es  produce c h a ra c te r is tic  dev iations. O f th e  an th ro p o m e tric  in d ex  
f ig u re s  o f  K . L. th e  fo llo w in g  a re  charac teristic .

1. R ela tive  chest c ircu m feren ce  is 44.6, w h ich  m ean s th a t  th e  p a tie n t  
is n a rro w -ch es ted . T h is v a lu e  is so low th a t  i t  does n o t ev en  ap p ear am ong th e  
a v e ra g e  values for n o rm a ls . I t  should be n o te d  t h a t  th e  p a t ie n t’s h e ig h t is 
150 c m ., corresponding  to  t h a t  of a child of 13 y e a rs , a n d  his chest c ircu m 
fe re n c e  67 cm ., equalling  t h a t  o f a child of 12. T h o ra c ic  in d ex  is 64.1.

Fig. 14. K .  L., male aged 35; c h a n g e s  i n  longitudinal  bo d y  p ro p o r t io n s  according to B r e i t m a n n .
N o r m a l  m ean s  on left side of t h e  f ig u re

2. H ead  c ircum ference  is 50 cm ., w hich co rre sp o n d s  to  an  age of 6 y ea rs , 
a n d  so ind icates m ark ed  m icro cep h a ly . R e la tiv e  h e a d  circum ference is 33.3, 
m e a n in g  th a t  the  m ic ro c e p h a ly  is real. C ephalic  in d e x  is 90.1, in d ica tin g  
h y p e r  h r  achy  cephaly.

3. M orphological fac ia l in d e x  is 62.2,show ing t h a t  th e  face is ex trem ely  sh o rt.
A sim ilar case h a s  b e e n  described  by F a t t o v ich  [6]. H e kep t his p a tie n t

u n d e r  observation  from  th e  ag e  o f 6 to his d e a th  a t  32 y e a rs  of age. Body h e ig h t 
w a s  98 cm , and body  w e ig h t 15 kg., a t th e  age o f  6 y e a rs . A t 22 years th e  co r
re sp o n d in g  m easu rem en ts w e re  140 cm. and  42 kg . T h e re  w as m arked  b rach y - 
c e p h a ly  w ith  f la t occ ip u t, g o th ic  pa la te , etc. F a t t o v ic h  o bserved  the  d is tin c tiv e  
c h a ra c te r is tic s  of D ow n’s d ise a se  to  grow m ore co n sp icu o u s w ith  advancing  age.
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S u m m ary

E ig h ty  p a t i e n ts ,  36 girls and 44 boys  w ith  D ow n’s disease h a v e  been s tud ied  an th ro p o -  
m etrically .  T h e  average  age was 10 years.

1. Л d isp ro p o r t io n a te ly  bu i l t  bo d y  is charac te r is t ic  of the  condit ion .  I t  is due to growth  
defic iency in th e  re la t iv e  len g th  of the  lower leg and  to shortness  o f  the  femur.

2. T he  rule of Stratz  c an n o t  be app lied  in Dow n ’s disease, for re la t ive  head leng th  in 
m ost  cases exceeds t h a t  corresponding  to age.

3. C onsequently ,  b rach y c ep h a ly  is n o t  obligate  sy m p to m .  In  our  series i t  was absen t  
in 37 per cent,  an d  23 per  cen t  revealed  v a ry in g  degrees of  dolichocephaly .

4. M icrocephaly  is an  obligate  sy m p to m .  I t  m ay  be real or  a p p a re n t .  In  our series i t  
was real in 69 per  cen t  an d  a p p a r e n t  in 31 per  cent.

5. R e ta r d a t io n  in  height  and m o d e ra te  dwarf ism , b u t  n o t  weight defic iency, are c h a r 
acteristic  in m os t  cases o f  D ow n’s disease. In  our  series 24.2 per c e n t  were overw eigh t  in re la 
t ion  to age.

The  obliga te  ch arac te r is t ic s  of D o w n ’s disease become increas ingly  a p p a r e n t  in time,
i.e. som atic  d ev e lo p m en t  is charac te rized  by progressive re ta rd a t io n .
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B E I T R Ä G E  Z U R  V E R Z Ö G E R U N G  D E R  SO M A T ISC H EN  E N T W I C K L U N G  
B E I  D E R  D O W N S C H E N  K R A N K H E I T

V. göllesz

Einige w ichtigen K ö rp e rm a ß e  w u rd en  an  80 D ow nschen  K r a n k e n  m it  der  üb l ichen ,  
B re i tm an n sch en  a n th ro p o m e tr i sc h en  M ethode  u n te rsu ch t .  Im  K ra n k e n g u t  befanden  sich 
36 M ädchen u n d  44 K n a b en .  Das D u rc h sc h n i t t sa l te r  b e tru g  10 J a h r e .  Aus den  U n te rsu ch u n g s
ergebnissen lassen sich folgende Schlüsse ziehen:

1. F ü r  die D ow nsche  K ra n k h e i t  ist der  dy sp ro p o r t io n ie r te  K ö rp e rb a u  kennzeichnend ,  
was in erster  Linie der  geringeren re la t iven  L änge  des F e m u rs  zugeschrieben  w erden  kann.

2. Auf  die D ow nsche  K r a n k h e i t  b ez ieh t  sich das  S t ra tz sch e  Gesetz n icht.  Die re la tive  
K opfhöhe  ü b e rs te ig t  die dem  Alter  en tsp rech en d e  re la t iv e  Kopfhöhe .

3. Die B rachyzepha l ie  ist  kein obliga tes  K ennze ichen  d e r  D ow nschen  K rankhe i t .  
In 37%  der Fälle  k a n n  sie n ich t  nachgewiesen werden, in 23%  zeigten diese K ra n k e n  sogar 
eine Dolichozephalie  ve rsch iedenen  Grades.

4. Die M ikrozephalie  ist  hingegen ein obligates S y m p to m .  In 69 %  der Fälle  wurde  
eine echte,  in 31%  eine sche inbare  M ikrozephalie  beob ach te t .
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5. D as  geringere K ö rp e rg ew ich t  i s t  ke in  typ isches K ennzeichen .  I n  24%  der  Fälle  w a r  
das  G e w ich t  der  K ra n k e n  höher  als d a s  d e m  Alte r  en tsp rech en d e  Gewicht.

6. D ie  som atische E n tw ic k lu n g  d e r  D ow nschen  K r a n k e n  wird  d u r c h  progressive  V er
z ö g eru n g  gekennzeichnet .  Das k o n s t i tu t io n a le  Bild  w ird  m it  z u n e h m e n d e m  Alter  im m e r  aus
g ep räg te r .

ОТ ОТСТАВАНИИ СОМАТИЧЕСКОГО РАЗВИТИЯ У БОЛЬНЫХ БОЛЕЗНЬЮ
ДАУНА

В. Г Ё Л Л Е С

Автор обычным антропометрическим методом Брейтманна исследовал несколько 
важных размероов тела у 80 больных, страдающих болезнью Дауна. В изученном мате
риале больных было 36 девочек и 44 мальчика. Средний возраст больных составлял 10 
лет. Из результатов исследований можно делать следующие заключения:

1. Для болезни Дауна характерна диспропорция телосложения, что в первую 
очередь является результатом отставания относительной длины бедренной кости.

2. К лицам, страдающим болезнью Дауна, не относится правило Штратца. В иссле
дованных автором случаях относительная высота головы превышает высоту головы, со
ответствующую возрасту.

3. Брахицефалия не является обязательным симптомом болезни Дауна. В 37% 
случаев не удавалось выявить брахицефалию, а в 23% случаев даже обнаруживалась 
долихоцефалия различной степени.

4. Обязательным симптомом болезни Дауна является микроцефалия. В 69% слу
чаев автор обнаруживал истинную, а в 31% — кажущуюся микроцефалию.

5. Отставание в весе тела не является характерным симптомом болезни Дауна. 
В 24,2% случаев вес тела превышал средний вес соответствующего возраста.

6. Соматическое развитие больных, страдающих болезнью Дауна, характеризуется 
прогрессивным замедлением. Картина конституции по мере повышения возраста стано
вится все более выраженной.

D r. V ik to r Göllesz , B u d a p e s t, V II. B e th len  G. té r  2. H u n g a ry
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