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(Yuskiv Wertelecki 2010).

-
Wer-

telecki 2006).

-

-
-

-
-

-
- 

, 

. 

EUROCAT (European Surveillance of 
Congenital Anomalies - 

ICBDSR (International 
Clearinghouse for Births Defects Surveillance and 
Research – -

) -
.  

-

- ).
- , 

(CTW), 
(TER),  (NTD), 

 (MIC)  (mOPH)
-

 (OM),  (GASTR) 
(BLEXTR), 

(CL/P) 
S-1d). 

(FASD) 

FASD (CIFASD). 

(NIAAA). 

 (

. 

. 

(Willis 1962; Warkany 1971; Warkany . 
1981; Stevenson & Hall 2006). 

Mastroiacovo 
 (2007). NTD

, 
-

- -
-

-

-NTD, -
-NTD 

-
3 SD

, 
(  S-1c). 
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-

-
1, 2 S-1a, S-1b, -

-
EUROCAT

-
EUROCAT -

10000 . 
– - -

-

- NTD, MIC, mOPH, OM, 
GSTR, BLEXTR, CTW TER. NTD 

MIC
NTD, 

mOPH NTD, 
, 

 10000 

)
-

-
. 

 (one-tailed Fisher’s exact test), Coch-
an-Mantel-Haenszel Breslow-Day

– 
Wang Wertelecki (2013).

 0.05 ,
- , -

, 
SAS 9.2 (

EUROCAT, ICBDSR, 

 (MACDP
. 

1990). 

-
2348
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-

- -
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-
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-

-
(2000-2009)(1)

(a) : (b)

145437 28 75292 70117 1.07
(NTD) 309 21.2 66 114 129 0.88

  (2) 116 8.0 34 32 50 0.64(**)(c)

    66 4.5 21 20 25 0.80
      62 4.3 19 20 23 0.87
    - - - (4) 50 3.4 13 12 25 0.48(**)(d)

      35 2.4 8 10 17 0.59
  Spina Bifida - 21 1.4 2 13 6 2.17
      18 1.2 2 11 5 2.20
  Spina Bifida - 126 8.7 16 58 52 1.12
      112 7.7 12 51 49 1.04
  Spina Bifida 15 1.0 4 2 9 0.22(*)(e)

      15 1.0 4 2 9 0.22(*)(e)

  Spina Bifida 162 11.1 22 73 67 1.09
  31 2.1 10 9 12 0.75
      23 1.6 7 5 11 0.45

(5) 68 4.7 - 32 36 0.89
      22 1.5 - 6 16 0.38(*)(f)

(6) 24 1.7 - 11 13 0.85
      12 0.8 - 6 6 1.00

(7) 38 2.6 12 20 6 3.33**(g)

      22 1.5 8 11 3 3.67*(h)

40 2.8 5 16 19 0.84
      38 2.6 5 15 18 0.83

(8) 13 0.9 - 7 6 1.17
      12 0.8 - 7 5 1.40

(9) 7 0.5 2 1 4 0.25
      5 0.3 2 - 3 n/c

10 0.8 3 1 6 0.17
           10 0.7 3 1 6 0.17
      - 9 0.6 3 1 5 0.20
           9 0.6 3 1 5 0.20

509 35.0 88 202 219 0.92
      386 26.5 70 145 171 0.85(*)(i)

(1-9) 2. (a)  . 
(b)  : . 
  OR  P        CL
c  0.60  0.014  0.37, 0.95
d  0.45  0.014  0.20, 0.92
e  0.21  0.025  0.02, 1.00
f  0.35  0.018  0.11, 0.94
g  3.11  0.008  1.20, 9.45
h  3.42  0.039  0.90, 19.1
i  0.79  0.021  0.63, 0.99

*, **, ***, 
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2. 

(1). 

- - vs. -

2000-
2004

2005-
2009

2000-
2004

2005-
2009

2000-
2009

2000-
2009 OR P-

value CL

(NTD) 29.1 23.5 18.4 14.8 26.1 16.4 1.59 *** 1.26, 2.02
   d(2) 9.5 10.1 7.8 4.8 9.8 6.2 1.59 ** 1.08, 2.37
      6.2 4.1 5.1 3.0    5.1    4.0 - n/s -
         5.6 3.9 4.8 3.0    4.7    3.8 - n/s -
         NTD(3) n/c n/c n/c -    n/c    n/c - n/c -
      - - - (4) 3.3 5.9 2.7 1.8   4.7    2.2 2.15 ** 1.15, 4.16
         2.1 4.1 1.8 1.5   3.2    1.6 1.94 * 0.92, 4.27
         n/c 1.8 n/c n/c   1.5    n/c - n/s -
   Spina Bifida - 3.3 1.6 - n/c   2.3    n/c 4.29 ** 1.40, 17.5
         2.4 1.6 - n/c   1.9    n/c 3.53 * 1.11, 14.7
         n/c - - -   n/c        - - n/c -
   Spina Bifida - 10.1 10.3 7.2 7.0 10.2    7.1 1.44 * 0.99, 2.09
         8.9 9.3 6.0 6.5   9.1    6.3 1.45 * 0.98, 2.16
         n/c - - -   n/c        - - n/c -
         n/c n/c n/c n/c   0.97    0.8 - n/s -
   Spina Bifida 3.3 - n/c -   1.5    n/c - n/s -
         3.3 - n/c -   1.5    n/c - n/s -
   Spina Bifida 16.6 11.9 8.4 8.0 14.1 8.2 1.71 *** 1.24, 2.40
   3.0 1.6 2.1 2.0   2.2    2.1 - n/s -
         2.1 1.3 1.5 1.5   1.7    1.5 - n/s -
         n/c n/c - -   n/c    n/c - n/c -
         n/c - n/c n/c   n/c    n/c - n/c -

(5) 5.3 6.7 3.3 3.3   6.1    3.3 1.85 ** 1.10, 3.18
      2.7 1.3 n/c 1.3   1.9    1.1 - n/s -
      n/c 2.8 2.1 1.8   2.1    1.9 - n/s -
      1.5 2.6 n/c n/c   2.1    n/c 7.57 *** 1.76, 68.2

(6) 1.8 3.1 n/c n/c   2.5    0.8 3.03 * 1.15, 9.32
      n/c 1.6 - n/c   1.1    n/c - n/s -
      - n/c n/c -   n/c    n/c - n/c -
      n/c n/c n/c -   1.0    n/c 7.07 * 0.91, 318

(7) 1.8 1.8 2.4 4.3   1.8    3.4 0.52 (*) 0.25, 1.07
      n/c n/c 1.8 2.8   0.7    2.3 0.30 (**) 0.09, 0.84
      n/c n/c n/c -   n/c    n/c - n/c -
      n/c n/c n/c 1.5   0.8    1.0 - n/s -

n/c 3.4 3.3 3.0   2.3    3.1 - n/s -
      n/c 3.4 3.0 3.0    2.2    3.0 - n/s -
      n/c - n/c - n/c    n/c - n/c -

(8) n/c n/c n/c n/c   1.1    0.7 - n/s -
      n/c n/c n/c n/c   1.1    n/c - n/s -
      - - n/c - - n/c - n/c -

(9) n/c - n/c n/c   n/c    0.7 - n/s -
      n/c - n/c n/c n/c n/c - n/c -
      - - n/c n/c - n/c - n/c -

1.5 n/c n/c n/c   0.8    n/c - n/s -
           1.5 n/c n/c n/c   0.8    n/c - n/s -
      - 1.5 n/c n/c n/c 0.8 n/c - n/s -
           1.5 n/c n/c n/c 0.8 n/c - n/s -

42.4 39.8 29.8 28.4 41.0 29.0 1.42 *** 1.18, 1.70
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      32.6 28.2 22.3 23.3 30.3 22.9 1.33 ** 1.08, 1.63
      2.4 4.1 2.7 1.8    3.3    2.2 - n/s -
      7.4 7.5 4.8 3.3    7.5    4.0 1.88 ** 1.18, 3.06

(1)  S-1b. 
145437, – 72379 - – 73058 ( - ). 

 ( ) - 
;

1, 2, S-1a, S-1b, S-1c;
. P 95% 

(n/c).  P-
value ***, n/s . P 

. (OR) . 
(2) ,  ( ) -

spina bifida. . 
(3) (c-1); (c-2); (c-3);  (d-1).
(4) - - . 
(5)  (hol-6, 20; tw-1); 

(z-2)
, . 

-
(ri-8, 12). 

(6) (c-1);  (ri-8, 12; t-8; s-
2);  (z-2), (5).

(7) (c-3); - - (f-2, 4-8; g-4); 
spina bifida (h-1, 3; l-5, m-2, 5, 6); (t-9, u-2); 

(v-1; w-1). 
(8) spina bifida (h-3). 
(9) (h-1) spina 

spina bifida.

(a) -2009)(b)

- -2009) 

  
25.96 (51)(c)  
16.33 (68)  - 5.35   1.63   0.49   
14.47 (81) 5.03   -
13.60 (84) 4.52   1.22   

-
12.77 (87) 3.88   1.21   - 0.26   

-

-
-

-
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-

(c)

- -
-

- - -
, 

 S-1a, S-1b).

NTD.

NTD, 31 (10%) 
(  S-1b). 

- -

-12 ( S-9). 

, , 

- .
1.

(65%) 
- 10-18 (  S-9). 

NTD

.07 
0.64 -NTD .09 

- NTD
 4.5% NTD

, 
-NTD (  S-7). 

1.8%, 29%, 9%, 3.2% 
2.3% 223, 17, 85, 62  280 

-
-

, . 

-NTD-
, 

- -
- - -

-

-

-

-Mantel-
Breslow-Day
NTD-OM -
(
(P<0.0001; OR=174.95; 95% CL 95.59 - 325.79). 

NTD 
2.6 % NTD (  S-

4). 
NTD

(
- -

-2, 4-5, S- -

mOPH
- -

2

-
-

-
-

mOPH

-

-
-

-

-
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(NTD) 
(2000–2009). 

(a)

(2000-2009) 

(a)
-

(a)

FASD(b) 5.1 37 19 18 5.7 42 25 17 5.4 79 44 35
     1.4 10 7 3 1.5 11 6 5 1.4 21 13 8
          1.2 9 7 2 1.5 11 6 5 1.4 20 13 7

/ 13 n/c 9 5 4 n/c 11 8 2 n/c 20 13 6
     n/c 8 5 3 n/c 9 6 2 n/c 17 11 5
          n/c 5 3 2 n/c 6 4 1 n/c 11 7 3

n/c 2 1 1 n/c 1 1 n/c 3 2 1
          n/c 1 1 n/c 1 1 n/c 2 1 1
          n/c 1 1 n/c 1 1

(c) n/c 13 8 5 n/c 23 12 7 n/c 36 20 12
     
          (d) n/c 2 2 n/c 1 1 n/c 3 3
          (e) n/c 3 2 1 n/c 2 1 1 n/c 5 3 2

(f) n/c 1 1 n/c 1 1

-
4-5

– 

- - -

(NTD)(NTD)
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-6). 
- -1).

 5. 
(2000-2009)(a)

(a)
-

* :

MIC ( )(b) 46 6.4 22 24 25 3.4 13 12 71 4.9 0.97
MIC ( HOLOP, mOPH)(c) 26 3.6 10 16 10 1.4 4 6 36 2.5 0.64
     12 1.7 3 9 8 1.1 3 5 20 1.4 0.43
MIC HOLOP ( mOPH)(c) 1 n/c 1 1 n/c 1 2 n/c n/c
     1 n/c 1 1 n/c n/c
MIC mOPH ( HOLOP)(c) 3 n/c 3 3 n/c n/c
     2 n/c 2 2 n/c n/c
MIC mOPH HOLOP(c) 1 n/c 1 1 n/c n/c

MIC 15 2.1 10 5 14 1.9 8 6 29 2.0 1.64
     1 n/c 1 1 n/c n/c
     FASD(d) 9 1.2 7 2 11 1.5 6 5 20 1.4 1.86

mOPH ( MIC) ( ) 22 3.0 10 12 8 1.1 4 4 30 2.1 0.88
mOPH ( HOLOP)(c) 16 2.2 7 9 5 0.7 2 3 21 1.4 0.75
     8 1.1 5 3 4 n/c 1 3 12 0.8 1.00
mOPH HOLOP(c) 2 n/c 1 1 2 n/c n/c
     1 n/c 1 1 n/c n/c

mOPH 6 0.8 3 3 1 n/c 1 7 0.5 n/c
mOPH (e) 5 0.7 3 2 1 n/c 1 6 0.4 n/c

:  ( ),  ( ), :  ( ), 
MIC ( ), HOLOP ( ), mOPH ( ), n/c (

), FASD ( ).
* - MIC ( P

0.008; OR 1.86; CL 1.12, 3.16); MIC HOLOP mOPH (P- 0.005; OR 2.63; CL 
1.23, 6.10); mOPH MIC (P- 0.008; OR 2.78; CL 1.19, 7.21); mOPH 
HOLOP (P- 0.01; OR 3.23; CL 1.13, 11.3); 

mOPH (P- 0.06; OR 6.06; CL 0.73, 278.6).
(a) .

2 . 
(b)  4 mOPH.
(c) . 
(d) (s-2) MIC-FASD-mOPH.
(e) mOPH- -HOLOP (hol-22, 23).

 71 , 28% 
FASD 1.4% - 

. FASD, 75% 

(3 SD 
). , 

. 
36  22% 

, mOPH 

50% 
. 

-
1, 2. , 

32%, 
– 25% (  S-1b 

).
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, 

6

 - 

S-3 FASD 
- , . 

6. (%)

AE(1) OR P CL

  852 13    (1.53) - - -
- 1417   67    (4.73) 0.31 <0.001 0.16, 0.58

  566   36    (6.36) 0.23 <0.001 0.11, 0.45
1062   47    (4.43) 0.33 <0.001 0.17, 0.63

 (2009-2010)  (2010-2011) ; (1), "
" (sd) 3 , 

 3-4 sd 4 ,  1-
: “

”, (a) “
?”; (b) “

?”; (c) “
?”; (d) “

?”; (e) “ -
?”; (f) “

?” ( Kfir M, Yevtushok L, Onishchenko S, et al. in 
Ultrasound ObstetGynecol 2009;33:683-689; Bakhireva L, Wilsnack S, Kristjanson A, et al. 
in J Stud Alcohol Drugs 2011;72(4):536-544).

-

S-1
. 

, 137Cs 
6026 

7 S-2 . 
, 

48% 
137Cs 

. 12327 6706 

– – 12% 
 6% 137Cs 

- . 

. 

137 90

2:1. 

– 
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 7. 
-

(a) (b) - (c)

(d) 1156 2534 2336
     (e) (%) 557 (48.2) 155 (6.1) 3 (0.1)

(f) 1338 3671 1697
     (%) 162 (12.1) 50 (1.4) 1 (0.1)

(f) 2117 5885 4325
     (%) 136 (6.4) 22 (0.4) -

(a) , . 
(b) , , 

. 
(c) - (a) (b).
(d)  (2008-2011) 

. 
(e) ( )  3700  14800 137Cs 

. 
(f) 2000-2011 . 

 8. . 

90Sr, / 137Cs, /

A 43,4 ±17,2 46,8 ±21,4 88,3 ±36,4
B 49,9 ±17,9 32,1 ±24,1 63,6 ±39,3
C 41,3 ±19,9 46,4 ±19,2 24,0 ±22,0
D 82,3 ±21,3 72,2 ±20,0
E 88,3 ±23,1 84,4 ±28,1 46,1 ±34,6
F 95,6 ±23,1 143,2 ±29,6
G 327,2 ±86,6 87,3 ±25,1 54,8 ±31,4

-

-

- -
- -

-
-

-
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9. , (a, b)

(%)(b)
85.4 9.4 50.0 5.3

(%)
     76.7 17.5 9.0 1.8
     52.3 48.9 - -

(%)
     91.3 9.9 0
     77.3 16.2 2.0
     71.8 15.1 0
     98.0 6.4 1.2
     91.6 17.2 3.2

137Cs
268.25

(c) 210.00

(a) Dancause . (2010).
(b) , . 
(c) 1997 . 

-

-

- ) (Wang & Wertelecki 2013).

- , - (OM, 
)

-
(  1-2 10). 
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18 OM, NTD (14 

),  ( ) mOPH 
( ), 38 OM (

 10). -  20-6. 
38 , 12 (32%) 15

. 

OM
OEIS (

- - -
- - -
). 38 OM, 16 (42%) 

(aa-2, bb-1) 
- (aa-1). 

(dd-6). 

OM- (dd-
1)  (

), CL/P (cc-2); -
(dd-3); 

(cc-1); 
 (dd-4), -

(cc-5); 
 (dd-5); (dd-7), 

(cc-4, dd-2)
OM-
(cc-6) 

(cc-3). 
-

OM-

OEIS. OM 
- -

1.8 3.4
- . 

OM, -
- 0.7 2.3 

- . -
OM 20-6, 

OM. 

10.  (2000-2009). 

(a)
-

:

3.5 25 14 5 4.2 31 14 5 3.9 56 2.80
   0.7 5 4 2.3(b) 17 7 3 1.5 22 3.67
   2.8 20 10 5 1.9 14 7 2 2.3 34 2.43
      (c) n/c 3 3 n/c 2 1 1 0.3 5 n/c
      - 2.3 17 7 5 1.6 12 6 1 2.0 29 2.17
         1.4 10 2 4 n/c 4 2 1.0 14 n/c
         n/c 1 1 n/c 1 1 n/c 2 n/c
         0.8 6 4 1 1.0 7 3 1 0.9 13 3.50

2.3 17 5 12 3.1 23 11 7 2.8 40 0.84
   2.2 16 5 11 3.0 22 10 7 2.6 38 0.83

:  ( ),  ( ), :  ( : ), n/c, 
. 

(a) - . 
(b) (P- 0.009; OR 0.30; CL 0.09, 0.84).
(c) (v-1; aa-2; w-1; bb-1) ; (v-1; w-1)

- - . 

-
-2) – -

-

- 

-
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-8).

(h-3)
NTD

OEIS, -
spina bifida), OM, 

. 
(arj-2) -

. 
12

, -
3-5 4-0 -

,

3000 
3000  (  S-1b, S-2

). 

22
20 

12 (55%) 5 (25%) 
3000

( ).
-

-
EUROCAT. 3
S-5

-
-

-
EUROCAT. 

11
: NTD-OM, - , 

- , CL/P-OM, spina bifida-
OM, spina bifida- , -
mOPH; CL/P- ; CL/P-

. 

-

-

-1- -

-

-

-
s-

-
-

-2) 
-

-
-

- -

-
-

-
- –

-
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 11. (a)  (2000-2009). 

CTW CEPH SB MIC mOPH CL/P OM GSTR ESOPH DIAPH RENAL(b) BLEXTR RECTAN LIMB
P 3 71 102 46 26 78 25 17 26 24 62 9 16 31

nP 5 45 60 25 9 79 31 23 17 26 63 5 29 49
LB 1 0 72 69 30 129 20 17 32 27 85 14 39 58
S 1 19 10 2 3 3 7 2 3 9 14 0 6 4

ToP 5 87 70 0 2 21 24 19 7 13 23 0 0 15
SA 1 10 10 0 0 4 5 2 1 1 3 0 0 3
U 2 34 22 0 0 2 18 5 3 6 11 0 3 9
M 1 32 73 35 16 100 28 16 22 26 69 8 22 37
F 5 50 67 36 19 55 10 19 18 18 45 6 20 34

Twin 0 5 3 1 0 0 1 1 1 0 2 0 1 4
CTW 8 0 1 0 0 0 1 0 0 0 0 0 0 0
CEPH 0 116

SB 1 0 162
MIC 0 0 0 71

mOPH 0 1 0 5 35
CL/P 0 2 2 4 4 157
OM 1 8 6 2 2 6 56

GSTR 0 0 0 0 0 0 0 40
ESOPH 0 4 0 2 2 3 0 0 43
DIAPH 0 3 1 1 2 3 3 0 2 50

RENAL(b) 0 2 3 4 2 5 3 1 4 3 125
BLEXTR 0 0 1 0 0 0 1 0 0 0 1 14
RECTAN 0 0 2 1 1 1 2 0 5 2 8 2 45

LIMB 0 1 5 4 2 5 2 0 1 1 7 1 4 80

: ANOR, ; BLEXTR, ; CEPH, 
; CL/P, / ; CTW, ; DIAPH, ;

ESOPH, ; F, ; GSTR, ; LB, ; LIMB, 
; M, ; MIC, ; mOPH, ; nP, - ; OM, 

; P, ; RENAL, ; S, ; SA, ; SB, spina 
bifida; ToP, ; U, . 

(a) . 
(

. 
. 

. 
(b) 

.

(cc-6) 
(3900 )

. 
(arj-1) 

. (arj-2) 

. ,

(sir-1) 
( sir-2) 

  
, 45 , 
(h-3) OM-
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spina bifida-

NTD; (cc-6) OM-
; (m-4) spina 

bifida- ; (s-5) 
- ; (clr-4) 

CL/P- ; (hol-29) 
-mOPH. 

(
, 37

, 14 
23- - - , 

, 1.93  3.15,  (  S-2). 
37 , 20 

14 . -

-
1.38, 0.97 1.78  ( ). 

– 25% 
 3000 . 

-  – 
5-

1 -  6-8. 
15

:  1.03, 
-

- (ari-24, 26, 27, 
28, 30, 33, 34), (ari-24, 
27, 33, 34). 

-

(arj-2).

, . 

145437 347 , 
423  419  (  S-4). 

: 1.01
-

(0.59%). 
15

(0.96%). -

, 2010 

-
0.55

– 0.19 (  S-6). 

(  S-4).

. -
0.76, -

0.77  (  S-6). 
29 , 25 (86%) 

- -
, 

7-19 -15. 29 , (7%) 
, 

- (vter-11) –
-  (neo-1).

- , 
(neo-1), 

: 
(clr-5) (sir-1)

. 

EUROCAT 

- ( )

, 
( ). 

(Willis 1962; Warkany 1971; 
Stevenson & Hall 2006).

(Committee on Biological Effects of Ionizing 
radiation

National Research Council) 
(BEIR V 1990).

. 

“ ”  “ ” 
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. – 

“ ” 

 (Schinzel . 1979; Czeizel & Opitz 
1981; Martinez-Frias . 1997; Opitz . 2002).

, NTD, OM 

- - -

- - -
-

-

(Duhamel 1963; 
Stevenson & Hall 2006). ,

, , 
-

-
- . 

- 

-

-

-NTD-

“ ” 
(OM). 

“ ” (
)  “ ” (

.  “ ” 

“ ” – OEIS
. , 

“ ” OEIS 
. 

“ ” 
-

-6-

-8-
, 

“ ” “
” “

. 

. 

-
EUROCAT. 

 3, S-
5). 

NTD, mOPH, 
, 

-

-
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Mutchinick 2011; Pauniaho . 2013).

(Gillett . 
2001).  EUROCAT

, 
-

, – 0.62 (
S-6). -

.   
NTD NTD-OM

Calzolari 

NTD-OM
NTD, 

-

, 

, 43% 

. -
- 2.34  3.13) 
- EUROCAT

(0.89–6.22) (  S-5).
-

”).
“ ” 

-
, 

- - -

, 

. 

. 

, 

Li . (2003) 
-

, 
, 

Schinzel . 
(1979) 

, 
, 

1  40 (2.5%)

2378 (1.94%) (Phelan & Hall 2006). 

IVF-ART (
 - 

). IVF-
ART , 

, -
, 

- NTD-
 (  S-4) (Windham & 

Sever 1982; Kallen . 1994; Garabedian & Fraser 
1994). 

NTD
NTD
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, 
, 

Derom . 1988; 
James 1988; Phelan & Hall 2006). 

Lary Paulozzi (2001) 
Shaw . (2003). , 

NTD

(Abdel-Salam & Czeizel 2000; Szabo . 
2010). 

(Warkany . 1981, 1).
Shaw (2003) mOPH,

, 
Kallen . (1996)

. 

 S-2) (Warkany 1971; Phelan & Hall 
2006). 

-NTD spina 
bifida. 226 NTD 

NTD
. 

- spina
bifida spina
bifida

< 0.6, 0.4  >1.4. 
-

(Seller 1987, 1995; Tapper & Lack 
1983). 

. 

, , 

 9-12 12-12, 
, 

5-9  5-9, . 

 2.13  1.54, ;

 1.38 0.90 (  S-9). 

-

(Stevenson & Hall 2006; 
Tapper & Lack 1983). 

, . 
(1973),  198  56 

, 
 24-

60, 5-17, 15-14  4-5 -
-

-

, -

. 
. (1973), 5

 - 

, 
- (Bugge 2010).

OEIS
, , 

(Bugge 2012).

Mastroiacovo . (1992, 
2007) Lee  (1999), 

OEIS
 Mastroiacovo 

H Kousseff 
(2004) 

OM Reid . (1986) 
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Moore Nur (1986) 

 5-1 -8, 

, Cushieri 
(2001), 44%  36%  

,  (  S-2). 

levator ani)
-

, 

. 

11 -NTD-
OM; - - , - ;
spina bifida-OM; CL/P-OM. 
NTD-OM 

(ov-2, 5). 
17 (63%) -

- - , 
- 2-9 (

S-7). -NTD 

McKeown . (1953), Smithels . 
(1964), Windham Sever (1982), Doyle . 
(1990). Calzolari 

. (1995, 1997) 

OM-NTD -NTD, 
21 spina bifida 6

OM-NTD, 
spina bifida  5 - -NTD

NTD-
OM, 

, 

Calzolari . (1995, 1997), 
NTD-OM 

NTD OM.  

NTD,
OM- . 

-

OEIS
. 

Mastroiacovo . (1992), 

NTD  5.6% 
OM-

OEIS (Keppler-Noreuil . 2007; Martinez-
Frias . 2000). 

-
- -

 9-2. 

. 
Russo . (1993 LBW 

-LBW
, 

-LBW, 
- , 

, -

. 
-LBW

(arj-1, arj-2)
 ( ).   

, 
. 

Reid . (1986) 

/
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-
 (  S-8) (Curry . 

2006). , 

2004; Gambhir . 2007), 
-  16-19

- – 5-12  11-7,   

- -

, 

 (Botto . 2011; Carmi  Boughman 
1992). 

-
, 

Kallen . (1991), 

. 

, 

(Opitz . 2002). 

arj-2) . (2005)

. 

-

 S-1, 

(Colantonio . 

2003). 
  

FASD 

mOPH, 4, 5  S-2, S-
3). 

IR, 

IR. IR
137Cs

137 -

, 
. 

IR

(Dancause . 
2010). 
137Cs 268

). 

 571 , 

(Shiraishi . 2008). 

 ( 7, 9)
( 106, 1991).

137

(Likhtarev .1996, 2000). 

, 
137Cs

(  7  S-2). 
137

90
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, 

IR
. 

2006
/ / UNDP (

),
: «…

)  [
 … 

» (Hoffman Fleming 2005; IAEA 2006).

, 

tomic 
Bomb Casualty Commission – 

) 
ABCC 

. 

. 

(Neel 1958, 1994; Neel  Schull 1991). 

. 
, 

. 

(3%) 

(Plummer 1952).

(Wood 
. 1967a, 1967b, 1967c; Otake Schull 1984, 1998; 

Schull Otake 1999). 
1613

. 

–

 2001- , 
“

". 

-
16-

 DS86 

-

10 

, 

(Dolk & Nichols 1999). 
IR , 

CDC (
), 

IR

NTD 
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NTD, 

. 

“ ”. 

ABCC 
(Sever et al. 1988a, 1988b). 

. 
IR 

NTD 
(Parker et al. 1999). , 

. , 
NTD, , mOPH

EUROCAT

(Table S-5).

-
(Gillett et al. 2001). 

IR. 
, 

, 

(Heiervang et al. 2010; Almond et al. 2009). 

-
. 

. 

Phelan & Hall (2006)

Windham & Sever (1982) 

NTD- NTD- .

Schinzel 
. (1979), 

(Martinez-Frias . 1997; Czeizel & Opitz 
1981; Carmi & Boughman 1992). 

Newman (1917, 1923). Newman 

-

Newman 
Spemann & Falkenberg 

(1919)

“
” 

-
James (1988) 

Curry . (2006,  23). 

Seller (1987, 
1995) 

“
” “

-

-
“ - ”. 

-
-

”)
(Juriloff & Harris 2012). 

“ - ” “
” . 
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PCP 
– 

-

-
(Ueno & 

Greene 2003; Wallingford 2006; Yang 2012).
PCP 

- , 
-

-

-
. 

- -

(Gilbert-Barness . 2003; Du Plessis . 1974; 
Higgins & Coley 2005; Spencer 2001). 
“ - ” 

Knox (1974), 
NTD

. spina 
bifida, 
Rogers (1976) , 

, 

-
-

-

“ ”

NTD

(  S-4). 

–

NTD 
 ( 3  S-4). 

(Stevenson . 
1966). Windham & 
Sever (1982) : NTD 

0.55  0.77
; NTD 

;
;

spina bifida
5.0 0.93 spina bifida, 

. 

NTD Seller (1987) Hall . 
(1988) 

-NTD 
(

)
-

spina bifida – 
. Garabedian & Fraser (1994) 

NTD
“

” ( )
NTD. Garabedian & Fraser 
(1994), NTD 
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(  3)
Marriman & Hamel (1992). 

(  S-4).

Thottungal . (2010) 

. Orioli . (2011) 
-

Siebert . 
(2005) 

OEIS.
Fowler . (1998)

-

Daskalakis . (1997) Daskalakis
& Nicolaides (2002) 

. 

CL/P 

. 

, 
-

-
(Phelan & Hall 2006; Fuentes . 2010; Dhingra 

. 2008). 
“ ” 

-

.  Daskalakis & Nicolaides 
(2002) 

(Martinez-
Frias . 2001; Casale . 2004; Siebert . 
2005). 

Caton . 
(2007). 
Feldkamp . (2011), 

, 

- -
NTD, 

. 

. 

IR, 

 (Ziolkowska . 2006). 

IR

NTS1 
Slavic NBN (c.657_651del5) 

1.3% 
(Ziolkowska . 2006; Chrazanowska . 2012). 

Dubrova . (1996) Pils . (1999), 

; Morgan 
. (2002) 
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; Kovalchuk & 
Baulch (2008) IR

; Filkowski . (2010) 

miRNA; 
Skinner (2011)

- ) 

Hales . (2011) 
, , 

;

Ericson & Kallen (2001); 

Ben-Ami . (2011). 

William Harvey
“De Generatione Animalium”, 

Fabricius ab 
Aquapentende (1537-1610) “De Formato 
Foetu”. 
von Haller F. Wolff 

, 

“Deve
1921 Stockard

. 
Ballentyne (1904, XI,  158) 

Willis 
(1962, 4,  132)

- Warkany (1971, 2, 
 17). 

NTD
, 

 (2012). 

in-utero 
Alice Steward (2000). 

“
”. 

MacMahon (1962), 

in-utero

0%

(P=0.060). 
1999 , Korblein . 

. 76% 
 (P<0.01). 

“Epidemiologische Studie zu 
Kinderkrebs in der Umgebung von Kernkraftwerken”, 

KiKK. 
-

Kaatsch . . 
“

…”. Fairlie (2009) 
-
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. 

“ ”
. , 

IR

- ,

-
. , 

. 
IR 

. 

- . 

. 

NTD , 
IR, 

. 

. 

NTD 
(Halsted . 2002; Makelarski . 2013). 

NTD 
 (Berry . 2010). 

-
. 

Austin Bradford Hill 
(1965)

– -
IR. 

 1- 
; 2 - 

, 
IR; 3 –

; 4
–

IR; 5 – 
IR 

. 

IR 
-

. 
-IR

. 
: 1 – 

; 2 – 
IR 

; 3 – 
; 4 – 

. 
, 

. 
, 

-
.  
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, , SUNY, 
, - )

( , 

)
. 

“ - ”. 

–
. 
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,

Kovalchuk . 2009; Dancause . 2010). 

 250 
 (  1 ).

“ - ” -

IR).
IR.

137Cs  37 kBq/m2.
- IR 1991 

- ( 106, 1991 ).
IR - “ ” IR

137Cs
(Zamostian . 2002).

IR -

- ,  

IR
137Cs 90Sr

- IR
.

IR. 50%
. ,

137Cs  
137Cs

137Cs  .
344 -

137Cs 268
(Dancause et al. 2010).  

, IR
( ). 

, .
– .

 ( ). 
.    

–149  

98

2



(Colantonio . 2003).

IR 1986 .
“ ”

 (Garruto . 1999).  

S-1a.  (POL) -  (nPOL)(1)

2000-2004 2005-2009
POL nPOL OR P CL POL nPOL OR P CL
33703 33205 38676 39853

(NTD) 98 61 1.59 ** 1.14, 2.22 91 59 1.59 ** 1.13, 2.25
   (2) 32 26 - n/s - 39 19 2.12 ** 1.19, 3.88
      21 17 - n/s - 16 12 - n/s -
         19 16 - n/s - 15 12 - n/s -
         NTD(3) 2 1 - n/c - 1 0 - n/c -
      - - - (4) 11 9 - n/s - 23 7 3.39 ** 1.41, 9.35
         7 6 - n/s - 16 6 2.75 * 1.02, 8.58
         4 3 - n/c - 7 1 7.21 * 0.93, 325

Spina Bifida - 11 0 - *** - 6 4 - n/s -
         8 0 - ** - 6 4 - n/s -
         3 0 - n/c - 0 0 - n/c -

Spina Bifida - 34 24 - n/s - 40 28 - n/s -
         30 20 - n/s - 36 26 - n/s -
         1 0 - n/c - 0 0 - n/c -
         3 4 - n/c - 4 2 - n/s -
   Spina Bifida 11 4 - n/s - 0 0 - n/c -
         11 4 - n/s - 0 0 - n/c -
   Spina Bifida 56 28 1.97 ** 1.23, 3.23 46 32 1.48 * 0.92, 2.41
   10 7 - n/s - 6 8 - n/s -
         7 5 - n/s - 5 6 - n/s -
         2 0 - n/c - 1 0 - n/c -
         1 2 - n/c - 0 2 - n/c -

(5) 18 11 - n/s - 26 13 2.06 * 1.02, 4.37
      9 3 - n/s - 5 5 - n/s -
      4 7 - n/s - 11 7 - n/s -
      5 1 - n/s - 10 1 10.3 ** 1.47, 447

(6) 6 2 - n/s - 12 4 3.09 * 0.94, 13.2
      2 0 - n/c - 6 4 - n/s -
      0 1 - n/c - 3 0 - n/c -
      4 1 - n/c - 3 0 - n/c -

(7) 6 8 - n/s - 7 17 0.42   (*) 0.15, 1.08
      3 6 - n/s - 2 11 0.19 (**) 0.02, 0.86
      1 1 - n/c - 1 0 - n/c -
      2 1 - n/c - 4 6 - n/s -

4 11 - n/s - 13 12 - n/s -
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      3 10 0.30 (*) 0.05, 1.15 13 12 - n/s -
      1 1 - n/c - 0 0 - n/c -

(8) 4 3 - n/c - 4 2 - n/c -
      4 2 - n/c - 4 2 - n/c -
      0 1 - n/c - 0 0 - n/c -

(9) 2 2 - n/c - 0 3 - n/c -
      2 1 - n/c - 0 2 - n/c -
      0 1 - n/c - 0 1 - n/c -

5 1 - n/s - 1 3 - n/c -
         5 1 - n/s - 1 3 - n/c -
      - 5 1 - n/s - 1 2 - n/c -
          5 1 - n/s - 1 2 - n/c -

143 99 1.43 ** 1.10, 1.86 154 113 1.41 ** 1.10, 1.81
      110 74 1.47 ** 1.08, 2.00 109 93 - n/s -
      8 9 - n/s - 16 7 2.36 * 0.92, 6.77
      25 16 - n/s - 29 13 2.30 ** 1.16, 4.82

2 .

S-1b. - (1)

-
2000-
2004

2005-
2009

2000-
2004

2005-
2009

2000-
2004

2005-
2009

33703 38676 72379 33205 39853 73058 66908 78529 145437
(NTD) 98 91 189 61 59 120 159 150(a) 309

   (2) 32 39 71 26 19 45 58 58 116
      21 16 37 17 12 29 38 28(b) 66
         19 15 34 16 12 28 35 27(c) 62
         NTD(3) 2 1 3 1 0 1 3 1 4
      - - - (4) 11 23 34 9 7 16 20 30 50
         7 16 23 6 6 12 13 22 35
         4 7 11 3 1 4 7 8 15

Spina Bifida - 11 6 17 0 4 4 11 10 21
         8 6 14 0 4 4 8 10 18
         3 0 3 0 0 0 3 0 3

Spina Bifida - 34 40 74 24 28 52 58 68 126
         30 36 66 20 26 46 50 62 112
         1 0 1 0 0 0 1 0 1
         3 4 7 4 2 6 7 6 13
   Spina Bifida 11 0(d) 11 4 0(e) 4 15 0(f) 15
         11 0 11 4 0 4 15 0 15
   Spina Bifida 56 46 102 28 32 60 84 78 162
   10 6 16 7 8 15 17 14 31
         7 5 12 5 6 11 12 11 23
         2 1 3 0 0 0 2 1 3
         1 0 1 2 2 4 3 2 5

(5) 18 26 44 11 13 24 29 39 68
      9 5 14 3 5 8 12 10 22
      4 11 15 7 7 14 11 18 29
      5 10 15 1 1 2 6 11 17

(6) 6 12 18 2 4 6 8 16 24
      2 6 8 0 4 4 2 10(g) 12
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      0 3 3 1 0 1 1 3 4
      4 3 7 1 0 1 5 3 8

(7) 6 7 13 8 17 25 14 24 38
      3 2 5 6 11 17 9 13 22
      1 1 2 1 0 1 2 1 3
      2 4 6 1 6 7 3 10 13

4 13(h) 17 11 12 23 15 25 40
      3 13(h) 16 10 12 22 13 25 38
      1 0 1 1 0 1 2 0 2

(8) 4 4 8 3 2 5 7 6 13
      4 4 8 2 2 4 6 6 12
      0 0 0 1 0 1 1 0 1

(9) 2 0 2 2 3 5 4 3 7
      2 0 2 1 2 3 3 2 5
      0 0 0 1 1 2 1 1 2

5 1 6 1 3 4 6 4 10
          5 1 6 1 3 4 6 4 10
      - 5 1 6 1 2 3 6 3 9
          5 1 6 1 2 3 6 3 9

143 154 297 99 113 212 242 267 509
      110 109 219 74 93 167 184 202 386
      8 16 24 9 7 16 17 23 40
      25 29 54 16 13 29 41 42 83

(1-8) (1-9) 2 .  
(a-h) : 
      OR   P              CL
a  1.25     0.99, 1.57  
b  1.59     0.95, 2.70 
c  2.42   0.003  1.32, 4.60 
d   0.0002  3.67, 
e   0.04  1.08, 
f   0.0001  5.31, 
g  0.24   0.046   0.03, 1.10 
h  0.26   0.02  0.05, 0.96 
*, **, ***, P- ***). 
(d, e, h) -

: (d)  (OR) = 
, P-  (P) = 0.0002, 95%  (CL): 3.67 
; (e) OR = , P- = 0.04, CL: 1.08 ; 

(h), OR 0.26, P- = 0.02, CL 0.05, 0.96. .
.

(a-c, f, g) ,
: (a), OR 1.25, P- CL

0.99, 1.57; (b), OR 1.59, P- CL 0.95, 2.70; (c) OR 2.42, P-  0.003, 
CL 1.32-4.60; (f) OR = , P- > 0.0001, CL: 5.31 ; 
(g) OR = 0.235, P- = 0.046, CL 0.03-1.10. .

.
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S-1c.

(1)

  
- vs. -

2000-2009 2000-2009 OR P CL
72379 73058

(NTD) 185 120 1.56 *** 1.23, 1.98
  (2) 71 45 1.59 ** 1.08, 2.37
   37 29 - n/s -
      34 28 - n/s -
   - - - (4) 34 16 2.15 ** 1.15, 4.16
      23 12 1.94 * 0.92, 4.27

    Spina Bifida - 17 4 4.29 ** 1.40, 17.5
      14 4 3.53 * 1.11, 14.8
  Spina Bifida - 73 52 1.42 * 0.98, 2.06
      66 46 1.45 * 0.98, 2.16
  Spina Bifida 11 4 2.78 0.057 0.82, 12.0
      11 4 2.78 0.057 0.82, 12.0
  Spina Bifida 101 60 1.70 *** 1.22, 2.38
  13 15 - n/s -
      12 11 - n/s -

(5) 29 10 2.93 ** 1.39, 6.74
      14 8 - n/s -

(6) 15 5 3.03 * 1.05, 10.65
      8 4 - n/s -

(7) 11 24 0.46 * 0.20, 0.98
      5 17 0.30 ** 0.09, 0.84

17 23 - n/s -
      16 22 - n/s -

(8) 8 5 - n/s -
      8 4 - n/s -

(9) 2 5 - n/s -
      2 3 - n/c -

6 4 - n/s -
          6 4 - n/s -
      - 6 3 - n/s -
          6 3 - n/s -

2 .

S-1d. -
(1) (2000-2009). 

- vs. -
OR P CL

185 25.6 120 16.4 1.56 <0.001 1.23, 1.98
(2) 71 9.8 45 6.2 1.59 <0.01 1.08, 2.37

(5) 29 4.0 10 1.4 2.93 <0.01 1.39, 6.74
(6) 15 2.1 5 0.7 3.03 <0.05 1.05, 10.65

/ 67 9.3 69 9.4 - n/s -
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(a)

(b) 101 14.0 97 13.3 - n/s -

(1, 2, 5-6) 2 . 
(2) .
(a) .
(b) (s-5). 

S-2.
- ( ) - (a).

(a)
-

Sex
: (b) :

(c) 12 37576 34791 1.08 16 37716 35326 1.07
(NTD) 26.1 30 71 88 0.81* 16.4 36 43 41 1.05

(d) 9.8 15 21 35 0.60* 6.2 19 11 15 0.73
NTD – n/c - 1 2 n/c 0.7 - 3 2 n/c
NTD – 1.4 4 2 4 n/c n/c 2 2 - n/c

5.1 9 12 16 0.75 4.0 12 8 9 0.89
      4.7 7 12 15 0.80 3.8 12 8 8 1.00

0.8 2 1 3 n/c n/c 1 1 - n/c
      n/c 1 1 2 n/c n/c - 1 - n/c

- - 3.9 4 8 16 0.50* 1.9 6 2 6 0.33
      2.6 2 6 11 0.55 1.5 5 2 4 n/c
SPINA BIFIDA(e) 14.1 12 46 44 1.05 8.2 10 27 23 1.17
   0.8 2 3 1 n/c n/c - - - n/c
      0.7 2 2 1 n/c n/c - - - n/c
   1.5 - 7 4 1.75 n/c - 3 1 n/c
      1.2 - 5 4 1.25 n/c - 3 1 n/c
   - 10.2 9 34 31 1.10 7.1 7 24 21 1.14
      9.1 6 31 29 1.07 6.3 6 20 20 1.00
   1.5 1 2 8 0.25* n/c 3 - 1 n/c
      1.5 1 2 8 0.25* n/c 3 - 1 n/c

2.2 3 4 9 0.44 2.1 7 5 3 1.67
      1.7 2 1 9 0.11** 1.5 5 4 2 n/c

- 9.4 - 32 36 0.89 4.7 - 18 16 1.13
   3.0 - 8 14 0.57 1.6 - 4 8 0.50
      - n/c - - 2 n/c n/c - - - n/c
      1.7 - 3 9 0.33 1.1 - 3 5 0.60
      1.1 - 5 3 1.67 n/c - 1 3 n/c
   (f) n/c - - 1 n/c n/c - - - n/c

(g) n/c - - - n/c n/c - 1 - n/c 

   (h) 0.7 - 4 1 n/c n/c - 2 1 n/c
   (i) 1.2 - 7 2 3.50 1.5 - 6 5 1.20
   (j) 1.2 - 4 5 0.80 n/c - 3 1 n/c
   (k) 3.0 - 9 13 0.69 n/c - 2 1 n/c

3.5 6 14 5 2.80* 4.2 12 14 5 2.80*
   0.7 1 4 - n/c 2.3 7 7 3 2.33
   NTD(l) 1.4 4 2 4 n/c n/c 2 2 - n/c
   - (m) n/c - 2 - n/c n/c - 2 - n/c
   (n) 1.1 1 6 1 6.00 1.1 3 3 2 n/c

2.3 - 5 12 0.42* 3.1 5 11 7 1.57
      2.2 - 5 11 0.45 3.0 5 10 7 1.43
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(o) 1.2 - 4 5 0.80 0.7 - 4 1 n/c
(CTW)(p) n/c 1 - 2 n/c 0.8 1 2 3 n/c

   CTW – Spina Bifida – n/c - - 1 n/c n/c - - - -
CTW, , n/c - - - - n/c - 1 - n/c 

(q) 1.0 3 1 3 n/c n/c - - 4 n/c
   - 0.8 3 1 2 n/c n/c - - 3 n/c

(r) (r) - 8 5 1.60 (r) 4 12 7 1.71
   (r) - 3 2 n/c (r) 1 4 1 n/c

5.1 - 19 18 1.06 5.7 - 25 17 1.47 

/ 13(r) (r) - 5 4 1.25 (r) 1 8 2 4.00
14.0 - 54 47 1.15 13.3 2 54 41 1.32

/ 10.8 2 45 31 1.45 10.8 - 55 24 2.29***
   7.6 - 38 17 2.24** 7.9 - 42 16 2.63***
   3.2 2 7 14 0.50 2.9 - 13 8 1.63
      n/c - 1 3 n/c 1.2 - 7 2 3.50
      2.6 2 6 11 0.55 1.6 - 6 6 1.00

n/c 2 - - n/c 0.7 4 1 - n/c
- n/c 3 - - n/c n/c 6 1 1 n/c 

2.2 1 9 6 1.50 4.0 1 13 15 0.87
   (s) 1.0 - 4 3 n/c 1.8 - 7 6 1.17
   1.2 1 5 3 1.67 2.2 1 6 9 0.67

n/c - - - - n/c 2 - - n/c

(a)

, )
. 

(b) : . P-
***, **, *, P 0.001 0.01, 0.05 .

(c) 28 ( ) . 
(d) -NTD  ( ), - - ,

spina bifida. 
(e) -NTD. spina bifida

. 
(f) (c-1).
(g)  (z-2).
(h) - -  (hol-6); 

 (hol-22, 23, 25). 
(i) -

-  (s-2). 
(j)  (v-1, 3; s-11; w-1).
(k) -  (t-8).
(l) NTD-  (c-3; f-2, 4-8; h-

1; h-3, l-5; g-4; m-2; m-5, 6).
(m) /

 (t-9; u-2; v-1; w-1);  (v-1; w-1). 
(n) (aa-1, 2; cc-1-6; bb-1; dd-1-7), (aa-2; bb-

1)  (dd-1).
(o) spina bifida-  (h-3).
(p) 2000-2010 .
(q) (neo-1).
(r) - . 
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(s) .

S-3. (FASD). -
. 

-
FASD(a) 37(a) 42 79(b)

(c) 9 11 20
7(e) 6(g) 13
2(f) 5(h) 7
27 31 58
12 19 31
15 12 27

( )(d)

<35 8 10 18
35-37 9 14 23

9 6 15
( )

<2500 21 25 46
6 6 12
6 6 12

(a) NTD (k-1).
(b) 31 2000-2004,  48 – 2005-2009 .
(c) - SD . 
(d) . 
(e)  (r-1-5, 8, 15).  
(f)  (r-11, 12). 
(g)  (s-1, 2, 7, 8, 12, 13). 
(h)  (s-3, 4, 6, 9, 10). 

S-4.
 (2000-2009)(1)

(a) - (b)

- - - - - - -
- - ; - - - - ; - - (c) - - ; - -

(d) - (e); - - ; - (e); - - ; - ; -
- - - - - - - - - - - - - -

( 000 )
216

(59.7)
199

(55.0)
164

(45.3)
1

(-)
207

(56.7)
220

(60.2)
183

(50.4)
2   

(-)
1    

(-)
423

(58.2)
419

(57.6)
347

(47.9)
3

(-)
1    
(-)

(f) 18 9 6 - 13 7 6 2 1 31 16 12 2 1
   1(g) - - - - - - - - 1 - - - -
   NTD 1(h) 2(i) - - 2(j) 1(k) 2(l) - - 3 3 2 - -
   - - - - - - - 1(m) - - - - 1 -
   3(n) 1(o) - - 1(p) - - - - 4 1 - - -
   8(q) 3(r) 1(s) - 4(t) 3(u) 2(v) - - 12 6 3 - -
   - - 1(w) - - - - - - - - 1 - -
   5(x) 3(y) 4(z) - 6(aa) 3(bb) 2(cc) 1(dd) 1(ee) 11 6 6 1 1

(1) - - . 
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(a, b)  -
(21  16 

- ).
(c) (trpl-9): ; 

; – . 
(d) . 
(e) - - - spina bifida  (h-1); - -

 (z-1).
(f) , , , .

-
(t)  (cc).

(g-dd)
: (g)

, , ,
[ tw-1]; (h)  [a-1]; (i)  [e-1]; -  spina 
bifida  [i-1]; (j)  [b-1, 2]; (k) -

spina bifida [j-1]; (l)  [b-3]; -
spina bifida  [j-2]; (m) ,

, , , , -
 [dd-1]; (n) ,  [tw-2]; ,

[tw-4]; ,  [tw-5]; (o) ,  [tw-3]; (p)  [tw-6]; (q)
 [tw-7, 13, 14];  [tw-18]; 

 [tw-10];  [tw-15];
, , , , [tw-

12];  [tw-8]; (r)  [tw-17]; 
 [tw-9, 16]; (s)  [tw-11]; (t)

 [tw-21, 25, 26-27 ( - )]; (u)
 [tw-22]; ,

 [tw-19];  [tw-24]; (v) ,
 [tw-20]; ,  [tw-23]; (w) ,

,  [ee-38]; (x)  [tw-37]; ,
 [tw-28];  [tw-36]; 

 [tw-29];  [tw-32]; (y)
[tw-31];  [tw-38];  [tw-39]; (z) ,

,  [tw-30]; ,
, - - ,

[tw-34]; ,  [tw-35]; ,  [tw-
33]; (aa) -  [tw-43];  [tw-40,
41, 42];  [tw-44];  [tw-
45]; (bb) -  [tw-46];  [tw-50]; 

 [tw-51]; (cc) , ,
, -  [tw-47, 48];

(dd) , , ,
 [tw-49]; (ee) , ,  [sir-2].
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S-5. ( )
- . 

(a) NTD MIC mOPH CTW BLEXTR OM GSTR CL/P

 (2000-2009) 72800 25.96 (51)(c) 6.35 3.57 0.55* 1.24 3.43 (32)(c) 2.34 10.71 

-  (2000-2009) 73488 16.33 (68) 3.40 1.22 0.55* 0.68 4.22 (52) 3.13 10.75 

EUROCAT (2005-2009)(b)

 (UK) 164501 14.47 (81) 1.95 0.91 0.49 1.09 2.74 (44) 6.02 10.88

 (UK) 172085 13.60 (84) 5.35 1.63 0.35 0.64 4.24 (58) 6.22 11.56

 ( ) 133880 12.77 (87) 2.46 1.12 0.15 1.57 6.05 (73) 1.27 8.52
&

(UK) 358590 11.60 (77) 0.92 0.39 0.31 0.84 3.99 (57) 5.21 8.84

 (UK) 143432 11.36 (89) 1.46 0.84 0.35 0.70 3.21 (54) 4.81 11.5

 (UK) 146831 11.03 (85) 0.89 0.82 0.27 0.89 5.52 (63) 3.27 8.85
-

(UK) 240454 10.94 (82) 5.03 1.21 0.17 0.75 3.53 (59) 4.08 8.69

 ( ) 103040 10.77 (86) 3.88 1.07 0.19 0.58 4.66 (73) 1.65 5.43

301408 10.02 (73) 0.53 0.76 0.07 0.46 2.85 (63) 3.52 12.94

 ( ) 100199 9.78 (53) 2.50 1.10 0.00 0.70 1.50 (40) 1.10 11.18

 ( ) 63349 9.47 (83) 1.89 0.16 0.00 0.63 2.21 (64) 1.89 11.84

 (NL) 90450 8.18 (61) 2.99 1.22 0.00 1.33 2.21 (50) 1.44 13.27

 ( ) 192533 8.15 (-) 1.30 0.99 0.26 0.36 1.87 (-) 1.61 9.45

 ( ) 165859 6.99 (79) 4.52 0.90 0.24 0.54 0.78 (-) 1.57 5.61

493001 6.02 (64) 1.78 1.03 0.14 0.45 1.46 (43) 0.89 7.40

 ( ) 126232 5.94 (-) 3.41 1.51 0.00 0.95 2.38 (-) 2.61 7.76

 ( ) 203283 5.71 (71) 1.18 0.98 0.00 0.69 1.87 (55) 0.89 7.03

 ( ) 152137 5.65 (78) 0.66 0.72 0.07 0.46 2.37 (81) 0.99 5.65

*  (8 ).
(a) : BLEXTR, ; CL/P, /

; CTW, ; EUROCAT, 
; GSTR, ; MIC, ; mOPH, 

; NTD, ; OM, .
, - ; 

;  ( / - )
 ( ) – 

. 
(b) 10000

, 20
. 

30000 2006-2008
30 . 19 .

( ),  ( ),  ( ),
( ),  ( ), - , ,
( ),  ( ); . -

( )  ( ) .
-

. .
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. ,
.  1-2 S-1a-1d

( - ) ( -
). . 29 

 2013 . 
(c) . 

S-6.  – ,  (2000-2009)  (Kh)
(2002-2009)(a)

Kh

72379 73058 145437 62882 65928 128810 104313 378560 195593182925 42
3 6 9(b) 2 2(c) 3(d) 14(e) 4 6 4
7 4 11(f) 3 8 11(g) 7(h) 29(i) 7 19 3

- l(o) 6 3 9(j) 3 7 10(k) 6(l) 25(m) 7 15 3
1(n) 1 1 1

( ) 1 1 1 3 4 2 7 7
( ) 2 3 5 2 4 6 4 15 15

( ) 3 3 3 3
3 3 6 3 4 7 3 16 4 12

1 1 1 1
ToP(p) 3 3 2 2 3 8 2 3 3
- - 1 1(q) 2 1(r) 1 1(s) 4 4

1(t) 1 1 1

(a) - ; 2010 
; ; (b-t) : (b) 0.55, (c)

0.14, (d) 0.25, (e) 0.33, (f) 0.76, (g) 0.85, (h) 0.67, (i) 0.77, (j) 0.62, (k) 0.78, (l) 0.58, (m) 0.66;
(n)  (vter-11) ; (o)

(neo-1)  (kter-7); (p) ; (q-s) - - : 
(q)  (ter-9); (r)  (vter-10); (s)  (kter-4); (t) -

 (neo-1). 

33, 46. 

S-7.  (OM),
,

 (2000-2009)(a)

OM t(a) -
325 17 2-9
223 4 , (ok-1)
17 5 CL/P, (ov-7)

- - 85 8 (f-4)
Spina Bifida(b) 380(b) 10(b) 3-2

62 2 (h-3)
(h-1)

260 6
(m-5)

 (ok-7) 
(m-2)
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(m-6)

(a) :
; - - ;

002-2009 ; “ ” spina bifida
 “ ” –

;  (ov-2, 5). (b) 380 
spina bifida  58 .

58 , 2 .

S-8. : (2000-2009) 
(2002-2009)

N % N % N % N %
145437 128810 104313 378560

40 40 49 129
<20 

13747 9.45 13105 10.17 11889 11.40 38741 10.23
16 40.00 9 22.50 14 28.57 39 30.23

20-24
56066 38.55 51490 39.97 40969 39.28 148525 39.23

19 47.50 23 57.50 23 46.94 65 50.39

 S-9. -  ( - )

+

N    (%) - (a) N    (%) - (a) N    (%) - (a)

31(b) 9-12 2.13 36(c) 12-12 1.54 67 21-24 1.77
28 (90) 7-12 1.93 35 (97) 11-12 1.50 63   (94) 18-24 1.66
20 (71) 5- 9 1.38 21 (60) 5- 9 0.90 41 (65) 10-18 1.08

(a) : 145437  233123 
. (b) -  (n-3) 

- (n-1, 2). (c) -  (ov-2).
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S-1

-

1

( ’
)

 S-1. 
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 S-2 

S-2. ( 137Cs) 6026
 (2008-2011).  (*) 

(3700 ). ( 106 
1991 . – ). 

*
-

– 

-
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 S-3 

 S-3. 
(2000-2009) -

-

34223) 
- 34695)
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 S-4

2004(a)
-

2009(a)
- - -

2003(a)
- - -

- spina bífida -

2009(b)
- -

2000(a)
- - -

2000(b)
-

2006(a)
- -

2002(a)
- -

2

4

2010(a)
- -

4

2

.

2

S-4. (2000-2010). 
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,   

: . 
 – . 
,  19. 

,  24. 
,  28. 

,  29. 
,  29. 
,  31. 

,  43. 
,  33. 

,  34. 
,  34. 

/ ,  34. 
,  36. 

,  36. 
- ,  36. 

,  36. 
 - ,  37. 

,  39. 
,  39. 

,  39. 
 13 ,  42. 
,  42. 

,  42. 
, , 46. 

,  46. 
NTD- ,  47. 

:

abd(omen, ominal); abs(ent);  agen(esis); amb(igous genitalia); AN(encephaly); anom(alies); 
ant(erior, eriorly); apl(asia); ASD, atrial septal defect; atr(esia);  A-V, atrio-ventricular; b(irth); 
bilat(eral); BLEXTR, urinary bladder exstrophy; Bwt, birth weight; call(osum); calv(arium); cav-
sept-pel, cavum septum pellucidum; cerebel(lum, lar); cerebr(al, um); CHD, cardiac 
malformations; CL, cleft lip; clindx, clinical diagnosis, implies no karyotype; CL/P, cleft lip and 
palate; CM, congenital malformation(s); CMV, cytomegalovirus; conc(ordant); cong(enital); 
corp(us); CP, cleft palate; CRA(niorachischisis); CT, computerized tomography; CTW, conjoined 
twins; d(ays); def, defect, deformed, deformation, deficiency; diaphr(agm); disc(ordant), 
discordant twin; disloc(ation); dupl(ication); dysm(orphic); dyspl(astic); ECTC, ectopia cordis;
ENC(ephalocele); esoph(agus); eventr(ation, ated); excl(udes); exophth(almos); ext(ernal); 
f(emale); fam(ilial, family history); FASD, Fetal alcohol spectrum disorder; gest(ation, al); GSTR,
gastroschisis; H-SB, cervical–thoracic spina bifida; hemisp(here, heric); HOLOP(rosencephaly); 
hydroceph(alus); hyper(telorism, trophy); hypopl(asia); hyposp(adias); incl(udes, usion); 
INIEN(cephaly); int(ernal); intest(ine, inal); IVF, in-vitro fertilization; IUGR, intrauterine growth 
retardation; lat(eral, erally); L(eft); LB, liveborn; L-SB, lumbar–sacral spina bifida; m(ale); 
malf(ormation); mat(ernal); MIC(rocephaly); mo(nths); mOPH, microphthalmia or anophthalmia; 
MR, mental retardation; mult(iple); multicys(tic); N, count of individuals; NTD, neural tube 
defects; occip(ital); OFC, occipito-frontal circumference; oligohydr(amnios); OM(phalocele); OS,
ostium secundum; pat(ernal); pct, percentile; PDA, patent ductus arteriosus; PFO, patent foramen 
ovale; PKU, phenylketonuria; PNGR, postnatal growth retardation; polycys(tic); polyd(actyly); 
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polyhydr(amnios); post(erior); postax(ial); preax(ial); prenat(al); propt(osis); pulm(onary);
R(ight); reduct(ion); retard(ation); S(tillbirth); SA, spontaneous abortion; SB, spina bifida;  
sept(um); short(ening); sir(enomelia); sten(osis); synd(rome); T-E, tracheo-esophageal fistula; 
TER(atoma); THAB, thoraco-abdomino-schisis; ToP, termination of pregnancy; TW(ins); 
u(nknown gender, age); umb(ilical); unilat(eral); ventr(icle); VSD, ventricular septal defect; 
w(ith); wks, week(s), yr, year(s).

:

. 
- .

. 

: ; ; ;
ToP),  (S)  (LB); ;

 – 
, - ;

/ ; 
.

prenat ,
 – . 

. 
“ ” . 

. -
. 

: 
 ( ),  (  24),  (  28), 

 (  29, 36),  (  29),  (  31), 
 (  33),  (  33),  (  34), 

(  34), /  (  34),  (  36), 
 (  39),  (  39), 

 (  39),  13 (  42),  (  42), 
 (  42). 

 (NTD)

 (NTD)  (POL) -  (NPOL) – 
 (PD)  (ToP) 

NTD PD ToP PD PD
POL 2000-2004 98 68 46 30

2005-2009 91 80 50 11
POL 189 148 96 41

NPOL 2000-2004 61 50 36 11
2005-2009 59 57 44 2
NPOL 120 107 80 13
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309 255 176 54

 (AN) (66 )        
, : 

 <  15,   13               (S),  12        -
15-20,   36             (SA),    6  12     8 
21-24,     7  (ToP),  48  16     9 
25-34,     6           9   12  
35-40,     1 

, 3

 –  (58 ) 
, : 

 <  15,   11                 (S),    7        -
15-20,   33            (SA),    6   11     5 
21-24,     6   (ToP),  45  15     8 
25-34,     5           7   12 
35-40,     1 

, 2 

 –          
a-1  2002; m; S; 39 wks; Bwt 890 g; TW; AN, disc m-m. 
b-1 2001; m; S; 38 wks; Bwt 3000 g; TW; AN, disc m-m, monochorial; prenat 27 wks. 
b-2 2005; m; S; 38 wks; Bwt 2500 g; TW; AN, disc m-m; prenat 16 wks. 
b-3 2008; m; S; 35 wks; Bwt 1655 g; TW; AN, disc m-f, di-amniotic; prenat 12 wks. 

 –  – -NTD 
c-1 2000; f; S; 33 wks; Bwt 1000 g; AN; mOPH; anotia; prenat 19 wks.
c-2 2002; u; ToP; 21 wks; Bwt 320 g; AN; CL; prenat 19 wks. mat fam 3 TW pairs. 
c-3 2006; u; ToP; 12 wks; AN; OM; prenat 12 wks. mat goiter.
d-1 2004; f; ToP; 22 wks; AN; esoph atr; prenat 21 wks, polyhydr. 

-  ( ) (CRA), (INIEN)
(50 ) 

, : 
 <  15,   12                 (S),   7        -
15-20,   18            (SA),   4     9     3 
21-24,   13     (ToP), 39  19     6 
25-34,     6           6     7 
35-40,     1 

 –  (34 )
, : 

 <  15,     6                 (S),   4        -
15-20,   14            (SA),   2     7     3 
21-24,     9   (ToP), 28  12     4 
25-34,     4           3     5 
35-40,     1 

 – 
e-1 2005; f; S; 38 wks; Bwt 1720 g; TW; CRA, disc f-f.
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 –  –  (15 )  
, : 

 <  15,    6                 (S),   2        -
 <  15,    6   (SA),   2     2     0 
15-20,    4   (ToP), 11    6     2 
21-24,    3            3     2 
25-34,    2    

f-1  2000; amb; ToP; 20 wks; Bwt 230 g; CRA; bilat reduct forearms-legs; CHD; R multicys 
renal; prenat 14 wks, IUGR, exencephaly, cervical meningocele, VSD, R multicys kidney, 
bilat reduct forearm-tibia, 4 fingers, oligodactyly toes. 

f-2  2001; f; ToP; 21 wks; Bwt 450 g; INIEN; thoraco-lumbar SB; OM; polyhydr; prenat 24 wks. 
f-3  2004; f; ToP; 27 wks; Bwt 900 g; CRA; CL/P; diaphr hernia; esoph atr; prenat 26 wks, 

polyhydr, calv not seen, exophth, rachischisis, bilat CL, cardiac disloc to R, intest loops in L 
thorax, diaphr hernia. 

f-4  2004; f; SA: 27 wks; Bwt 710 g; CRA; OM; CHD (bilocular heart); prenat 16 wks, 
polyhydr; one pair TW in mat and pat fam, both f-m.

f-5  2005; u; ToP; 11 wks; INIEN; OM; prenat 10 wks, anom occipital bone w brain protrusion. 
f-6  2005; f; ToP; 20 wks; Bwt 420 g; CRA, ocular propt; OM; mat bronchospasms; prenat 17 

wks.
f-7  2007; m; S; 32 wks; Bwt 1500 g; CRA; OM; prenat 12 wks, AN, rachis-schisis, extra abd 

liver.
f-8  2008; u; ToP; 13 wks; CRA; OM; prenat 12 wks, AN, rachis-schisis, abd organs herniation; 

fam mat m-m TW. 
f-9  2008; f; S; 26 wks; Bwt 280 g; CRA; diaphr hernia; R pulm hypopl; exophth; prenat 25 wks, 

polyhydr, AN, exophth, rachischisis, diaphr hernia, cardiac disloc to R, eventr abd organs.
f-10 2008; m; ToP; 20 wks; CRA; diaphr hernia; prenat 19 wks, AN-rachis-schisis, exophth, 

dextrocardia; fam sib (1997) had AN and SB. 
f-11 2008; f; ToP; 21 wks; CRA; esoph atr; prenat 21 wks, polyhydr, AN-rachis-schisis.
g-1 2002; f; SA; 22 wks; Bwt 850 g ; CRA; R multicys renal; prenat 20 wks. 
g-2  2002; u; ToP; 13 wks; CRA; THAB; S-like def spine; prenat 13 wks. 
g-3 2004; f; ToP; 25 wks; CRA; esoph atr; prenat 24 wks, polyhydr, one umb artery. 
g-4 2008; u; ToP; 12 wks; INIEN; OM; prenat 11 wks, cephalic retroflexion, cerebr anom, 

nuchal thickness and short  spine; fam, sib (2006) cong deaf and CHD, mat fam anus atr. 

Spina Bifida (SB) - - (21 ) 
, : 

 <  15,     1              (LB),  9                -
15-20,   10                 (S),  1  10     3 
21-24,     4   (SA),  2     5     1 
35-40,     2   (ToP),  9    2     0 

, 4 

 –  (18 ) 
, : 

 <  15,     1              (LB),  8                -
15-20,     8                 (S),  1    8     3 
21-24,     4   (SA),  1     4     1 
35-40,     2   (ToP),  8    2     0 

, 3 

 –  – 
h-1 2003; f-f; SA; 23 wks; Bwt 520 g; CTW, cranio-thoraco-pagus; SB, thoraco-lumbar; OM; 

prenat 15 wks; fam mat one f-f TW and one m-f TW.  
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 –  – 
h-2 2003; m; ToP; 21 wks; Bwt 220 g; SB, cervico-thoracic; cong hydroceph; reduct lower

limbs; prenat 20 wks.
h-3 2003; m; LB; 40 wks; Bwt 2800 g; SB, thoraco-lumbar; OM; BLEXTR; bifid scrotum; anus 

atr; OEIS complex. 

Spina Bifida (SB) - - (126 ) 
, : 

 <  15,      4              (LB), 55        -
15-20, 37                 (S),   9  34   24 
21-24, 18   (SA),   5   31   21 
25-34, 29   (ToP), 57    9     7 
35-40, 3

, 35 

 –  (109 ) 
, : 

 <  15,      2              (LB),  46        -
15-20,  32                 (S),    8  31   20 
21-24,  17   (SA),    5   28   18 
25-34, 27   (ToP),  50    6     6 
35-40, 2

, 29 

 – 
i-1  2008; f; LB; 39 wks; Bwt 2730 g; TW, monochorionic, diamniotic; SB, lumbo-sacral, disc f-f; 

int hydroceph; prenat 18 wks, int hydroceph, malf post cranial fossa (Arnold-Chiari), sacral
SB; fam mat one m-f TW; fam pat two cases of mental retard. 

j-1  2003; f; LB; 34 wks; Bwt 1000 g; TW; SB, lumbo-sacral, disc f-f.
j-2  2004; f; LB; 36 wks; Bwt 2100 g; TW; SB, lumbo-sacral, disc m-f; cong hydroceph; prenat 18 

wks.

 –  – 
k-1 2004; f; LB; 35 wks; Bwt 2350 g; SB lumbo-sacral; FASD; cong hydroceph; Bwt 2350 g; at b 

OFC 31 cm; two sibs with FASD (2007, 2010). 

 –  –  (13 ) 
, : 

 <  15,     2              (LB),    5        -
15-20, 3                 (S),    1    3     4 
21-24,  1   (ToP),   7    1     1 
25-34, 2           3     1 
35-40, 1

,  4 

l-1  2000; u; ToP; 20 wks; SB, lumbo-sacral; L kidney hypopl; cardiomegaly, R kidney agen;
prenat 19 wks, IUGR, oligohydr, lumbo-sacral SB, L kidney not seen. 

l-2  2002; m; ToP; 28 wks; Bwt 940 g; SB, lumbo-sacral; CL/P; prenat 27 wks, OFC 222 mm 
(3%).

l-3  2002; m; LB; 40 wks; Bwt 2200 g; SB, lumbo-sacral; bilat CL/P; reduct legs; Bwt 2200 g; at 
b OFC 32cm; no other signs of fetal alcohol effects; mat alcohol use. 

l-4  2007; m; LB; 40 wks; Bwt 3750 g; SB, lumbar; hydroceph; L hand preax polyd. 
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l-5  2008; u; ToP; 13 wks; SB, lumbo-sacral; OM; IVF; prenat 12 wks, SB, lumbo-sacral, malf 
abd wall.

l-6  2008; f; LB; 39 wks; Bwt 2800 g; SB lumbar; hydroceph; caudal regression sequence; PFO; 
prenat 36 wks, cerebr and cerebel malf (Arnold-Chiari), SB lumbosacral. 

l-7  2009; u; ToP; 21 wks; SB, lumbo-sacral; ventral body wall and stalk anom; red lower limbs;
prenat 20 wks, hypoactive fetus w back tightly adjoined to placenta, umb cord not seen, 
anom body stalk, thick placenta, cardiomegaly, lumbo-sacral SB, abd wall defect and eventr
liver, intest, kidneys and stomach, bilat femurs 42 mm, lower legs and feet not seen, echo-free 
cystic mass in distant lower limb area.

m-1 2000; f; ToP; 22 wks; Bwt 340 g; SB, lumbo-sacral; chest deformity; L femur reduct; prenat 
16 wks, SB lumbo-sacral - cleft vertebrae with hernia, chest malf, L femur not seen. 

m-2 2000; u, ToP; 26 wks; SB, lumbar; cong hydroceph; OM; renal hypopl; prenat 26 wks 
oligohydr, hydroceph, SB. 

m-3 2001; m; LB; 39 wks; Bwt 2600 g; SB, lumbo-sacral; VSD; L tibia reduct; fam, sib (1997) 
with cong scoliosis and R leg reduct. 

m-4 2004; m; S; 41 wks; Bwt 4500 g; SB, lumbar; Arnold-Chiari; diaphr hernia; anus atr; gest 
fetoplacental def.

m-5 2006; m; ToP; 21 wks; Bwt 220 g; SB, sacral; OM; hypopl L heart; prenat 21 abd hernial 
sack, L heart hypopl, abd protrusion organs per umb ring. 

m-6 2009; m; LB; 30 wks; Bwt 1420 g; SB, lumbar; OM; unilat renal agen; thoracic kyphosis; 
died at 1 day; prenat 11 wks, nuchal thickness, abd wall malf; prenat 23 wks, oligohydr, one 
umb artery, lumbar SB, OM; fam sib TW (2007). 

Spina Bifida (SB) – (15 )

 –  (15 ) 
naa-1-11 (2 , 8 , 1 ). 
nab-12-15 ( , 1 , 3 ).

 (ENC) (31 )
-  ( - ): 

           -
  31     4-9               5-3               9-12 

 20     1-7    4-2    5-  9 
-    8     1-2    1-1    2-  3 

( S-9 ( 13) ). 

: 
 <  15,     5              (LB),    8 
15-20,   16                 (S),    3 
21-24,     1   (ToP),  20 
25-34,     5         

, 4 

 –  (23 )
: 

 <  15,      3              (LB),    5 
15-20,    13                 (S),    3 
21-24,      1   (ToP), 15
25-34,      3        

,  3 

n-1 2003; u; ToP; 21 wks; Bwt 215 g; ENC, occip and polycys kidneys, bilat postax polyd,
hands and feet (fam Meckel-Gruber complex, see individual n-2 below); prenat 20 wks, 
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oligohydr; mat sib (2004, see below) and another sib (2006) w Meckel synd w no ENC and 
advanced hydroceph; fam mother also had triamniotic triplets (2012). 

n-2 2004; m; ToP; 17 wks;  ENC, occip and polycys kidneys, polyd postax (fam Meckel-
Gruber coomplex, see individual n-1 above); prenat 16 wks, oligohydr; fam sib (2003, 
above) and another sib (2006) w Meckel synd w no ENC and advanced hydroceph; fam 
mother also had triamniotic triplets (2012). 

n-3 2008; m; LB; 38 wks; Bwt 2650 g; ENC occip; int hydroceph; Klippel-Feil complex; chest 
def; R foot valgus; no polyd-renal abn.

 –  – 
p-1 2003; m; LB; 38 wks; Bwt 2800 g; ENC, occip; L multicys kidney; prenat 33 wks; no polyd. 
q-1 2001; m; LB; 40 wks; Bwt 3400 g; ENC, occip; VSD; prenat 25 wks. 
q-2 2001; u; ToP; 22 wks; ENC, frontal and amniotic bands; reduct limbs; spine def; prenat 20 

wks, cranio-frontal def  w protruding cerebr, spine def, L forearm reduct, L hand seen, R 
forearm and hand not seen; L tibia and foot malf, R leg not seen; noted fetus entangled in 
amniotic bands.

q-3 2009; u; ToP; 12 wks; ENC frontal; ECTC; THAB; prenat 12 wks, frontal ENC, ECTC,
extra abd liver.

q-4 2009; f; ToP; 14 wks; Bwt 150 g; ENC, temporo-parietal and unilat reduct leg and foot; 
prenat 13 wks, large def temporal bone and herniated cerebr w membrane, one femur 
reduct; fam mat has L dupl kidney-ureter and R renal hypopl; fam mat two m- m TW.

 (MIC) (68 )

 ( : 
tw-1 , . 
hol-6 . 
hol-20 . . 

, : 
25-34, 2                    (LB), 66        -
35-40, 2           (S),   2     20   12 

,  31            24   12 
<1 ,  33         

 –  (22 , )  
: . 

, : 
25-34,       1       1000-1499 ,    1         -      
35-40,       1  1500-1999 ,    3        3     3 

, 10   2000-2499 ,    3   11     5 
< , 10  2500-2999 ,  10 

    3000-3499 ,    5 
         

:  22  12 (55%) 
g.

ri-1 
SD.

ri-2 
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ri-3 

ri-4 2002; m; LB; 41 wks; Bwt 32

ri-5 
SD.

ri-6 2003; f; LB; 38 wks; Bwt 3400 g; MIC; bilat cataract; ovarian cyst; at b OFC 33 cm, 25th 

prenat polyhydr, mat anemia. 
ri-7 

SD.
ri-8 2004; f; LB; 40 wks; Bwt 1200 g; MIC; mOPH

SD; died at 3 mo. 
ri-9 
ri-10 

ri-11 2008; f; LB; 
ri-12 2009; f; LB; 39 wks; Bwt 2300 g; MIC; bilat mOPH; bilat corneal opacity; at b OFC 29 

ri-13 2009; f; LB; 41 wks; Bwt 3400 g; MIC; hydroce
prenat 36 wks, OFC 281 mm - for 30 gest wks, agen corp call, hydroceph; fam sib (2010) 
had MIC. 

ri-14 
SD.

rj-1 2000; m; LB; 37 wks; Bwt 2800 g; MIC; acrocephaly; contracture 3-4 fingers; hypertroph 

rj-2

rj-3

rj-4
at age 29 mo 38 cm, 

rj-5

rj-6 2008; m; LB; 39 wks; Bwt 2750 g; MIC; PFO; hypopl scrotum; 46, XY; at b OFC 31 cm, 

rj-7

rj-8 2008; f; LB; 39 wks; Bwt 1920 g; MIC; int hydroceph; hypopl cerebel and corp call; 

IUGR, OFC 284 mm. 

 –  –  (29 )
, : 

25-34,  1    (LB),  29         -
,  13       10     8 

< , 15         5     6 
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r-1 2000; m; LB; 33 wks; Bwt 2250 g;
FASD; micro-hydroceph; L mega-hydro-urether, died at 5 mo; prenat 33 wks, oligohydr, 
MIC, hypopl umb cord.

r-2 2002; m; LB; 39 wks; Bwt 1950 g; FASD; MIC; OS and ASD;
.

r-3 2003; m; LB; 38 wks; Bwt 2700 g; FASD; MIC; 
SD; mat alcohol abuse.

r-4 2003; m; LB; 32 wks; Bwt 2100 g; FASD; MIC; at b OFC 28 cm, 12th pct; at age 4 wks 29 
mat alcohol abuse. 

r-5 2005; m; LB; 39 wks; Bwt 1400 g; FASD; MIC;
; mat alcohol abuse.

r-6 2006; m; LB; 37 wks; Bwt 2200 g; 5p- Cri du Chat synd; MIC; 
; fam mat one f-f TW.

r-7 2006; f; LB; 36 wks; Bwt 1820 g; 46,XX, Cornelia deLange synd; MIC; VSD; R hand 
ectrodactyly; hypopl L radius and hand; died at 2 yr 8 mo;

.
r-8 2006; m; LB; 39 wks; Bwt 1980 g; FASD; MIC; 

mat smoker and alcohol abuse. 
r-9 2007; m; LB; 40 wks; Bwt 1700 g; Angelman synd; MIC; hypotonic, hypopl corp call; at b 

34
.

r-10 2008; m; LB; 37 wks; Bwt 2300 g; MIC; PKU fetopathy; double outlet R ventr; VSD; PFO;

prenat polyhydr; mat PKU; fam parents 3rd cousins. 
r-11 2008; f; LB; 36 wks; Bwt 1700 g; FASD; MIC; ASD; mat syphilis, fetus not infected; at age 

.
r-12 2008; f; LB; 35 wks; Bwt 1850 g; FASD; MIC; mat syphilis positive;

pct; at age 34 wks fam both parents alcohol abusers. 
r-13 2008; f; LB; 38 wks; Bwt 3240 g; 46,XY, ring chrom 13 synd; MIC; severe epilepsy, MR 

and PNGR; . 
r-14 2009; f; LB; 38 wks; Bwt 2800 g; CMV synd; MIC; progressive int hydroceph;at b OFC 

fam pat one f-f TW; fam mat one case of MR-
obesity. 

r-15 2009; m; LB; 31 wks; Bwt 1300 g; FASD; MIC; coronal hyposp; at b OFC 27 cm, 10th pct; 
mat alcohol abuse.

s-1 2001; m; LB; 38 wks; Bwt 3200 g; FASD; MIC; at b OFC 35 cm, 50th pct; at age 7.5 mo 40 
.

s-2 2001; m; LB; 35 wks; Bwt 1650 g; FASD; MIC, mOPH; in 
orphanage. 

s-3 2002; f; LB; 32 wks; Bwt 1200 g; FASD; MIC; seizures; MR; at b OFC 27 cm, 5th pct; at 

alcohol, tobacco and drug abuse; patient in orphanage.
s-4 2003; f; LB; 31 wks; Bwt 2000 g; FASD; MIC; cong syphilis; at b OFC 31 cm, 50th pct; at 

. 
s-5 2003; f; LB; 42 wks; Bwt 2900 g; Down synd typical (no karyotype); MIC; anus and rectum 

atr; R kidney hypopl; reduct hands; pulm hypopl; porencephaly; prenat oligohydr; at b 
.

s-6 2004; f; LB; 35 wks; Bwt 1850 g; FASD; MIC; unilat CP, pulm sten; at b OFC 30 cm, 10th 
. 

s-7 2004; m; LB; 35 wks; Bwt 1300 g; FASD; MIC; at b OFC 29 cm, 3rd pct; at age 14 mo 
mat alcohol abuse. 

s-8 2005; m; LB; 39 wks; Bwt 2800 g; FASD; MIC; VSD; 
mat diffuse goiter and alcohol abuse. 
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s-9 2006; f; LB; 35 wks; Bwt 2250 g; FASD; MIC; VSD, ASD-OS, pulm artery sten; at b OFC 
.

s-10 2006; f; LB; 39 wks; Bwt 2350 g; FASD; MIC; at b OFC 32 cm, 12th pct; at age 12 mo 40 
mat alcohol abuse.

s-11 2006; m; LB; 38 wks; Bwt 2150 g; PATAU (no karyotype), MIC; bilat CL/P; ASD; VSD;
bilat polycys kidneys and cryptorchidism, R hand-foot postax polyd; at b OFC 29 cm,
SD.

s-12 2007; m; LB; 39 wks; Bwt 1800 g; FASD; MIC; PNGR;  
alcohol hepatic cirrhosis; fam mat Down synd once. 

s-13 2009; m; LB; 31 wks; Bwt 1590 g; 46,XY; FASD; MIC; spastic tetraparesis and MR; at 22 
wks gest OFC 18.5 cm, 4
SD; prenat preeclampsia, pyelonephritis, alcohol abuse, mat FAS.

s-14 2009; m; LB; 40 wks; Bwt 2970 g; 47,XXY; Klinefelter synd; MIC; severe epilepsy, psycho-
motor delay;

.

 –  –  (17 ) 
, : 

25-34,   1    (LB),  15               -
35-40, 2    (S), 2     7     1 

,   7          8     1 
< ,   7 

t-1 2000; f; LB; 37 wks; Bwt 2900 g; MIC, microgyria; bilat CL/P; VSD; microtia; hand polyd; at b
OFC 28 cm, <3 pct; died at 3 d.

t-2 2000; m; LB; 37 wks; Bwt 1800 g; MIC; 46,XY; mult dysm signs, non-syndromic; IUGR 
and PNGR; severe hypertonia; dextrocardia; fingers contracture, syndactyly and hypopl 
distal phalanges; . 

t-3 2002; m; LB; 38 wks; Bwt 3400 g; MIC; short sten esoph; hiatus diaphr hernia; at b OFC 
.

t-4 2004; f; LB; 40 wks; Bwt 3400 g; MIC; R CL;
.

t-5 2004; f; LB; 41 wks; Bwt 3300 g; MIC; micro-hydroceph and agen corp call; R descending 
aorta; esoph atr and T-E, L renal apl; SD. 

t-6 2006; m; LB; 39 wks; Bwt 3400 g; MIC; ASD and OS; VSD; prenat 29 wks OFC 26.6 cm, 
.

t-7 2007; f; LB; 39 wks; Bwt 2700 g; MIC; mult dysm signs, non-syndromic; CP, short umb 
cord w one artery, bilat renal hypopl, R foot postax polyd, died at 4 d; prenat 28 wks OFC 

prenat 31 wks, IUGR, polyhydr, hypopl cerebel and 
vermis. 

t-8 2008; f; LB; 36 wks; Bwt 1830 g; MIC; bilat mOPH and microcornea and cataracts, soft 
CP, short esoph, diaphr hiatus hernia, ASD, limb contractures; IUGR; PNGR; prenat 20 wks 

. 
t-9 2008; m; LB; 37 wks; Bwt 2080 g; MIC; transposition of great vessels; OM; prenat IUGR;

at b OFC 29 cm, <3 SD.
t-10 2008; f; LB; 40 wks; Bwt 2000 g; MIC; duodenal atr, CP, ASD and pulm artery sten and R 

ventr hypertrophy, hypopl thymus, bilat syndactyly 1-2 toes, died at 2 wks; prenat polyhydr;
. 

t-11 2008; f; LB; 40 wks; Bwt 2500 g; MIC; 46,XX; prominent forehead, hypopl mandible, other 
face dysm, hoarse voice, stridor, bilat dyspl ears, dyspl scalp hair, body hypertrichosis, bilat
hand monodactyly, hypopl L forearm and elbow, toe syndactyly R 3-5 and L 2-5; MR;
PNGR; no facial signs of Cornelia deLange synd; prenat 35 wks, agen corp call, 
cardiomyopathy, symmetric IUGR;

.
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t-12 2008; m; LB; 36 wks; Bwt 1900 g; MIC; 46,XY; micrognathia, hypopl aortic arch; bilat
undescended testicles; penile hyposp; R hand ectrodactyly; MR and PNGR; at b OFC 30 

.
t-13 2008; m; S; 40 wks; Bwt 1900 g; MIC; R renal agen, L renal hypopl; prenat 27 wks; 

oligohydr, dolichocephaly, L kidney dyspl echostructure, no echoshadow of R kidney, apl of 
R kidney; .

t-14 2009; m; LB; 38 wks; Bwt 2200 g; MIC; VSD; PDA and pulm hypertension; PNGR; at b 
. 

t-15 2009; f; LB; 36 wks; Bwt 2000 g; MIC; 46,XX; occip focal skin apl; soft CP; lymphedema 
lower limbs; PNGR; died at 10 wks; prenat IUGR; at 19 wks gest OFC 16.3 cm, 33rd pct; at 

fam mat m-m TW once, an instance of VSD 
once.

u-1 2001; f; LB; 39 wks; Bwt 3100 g; MIC; dupl L renal calyx, hydronephrosis; L hand preax 
polyd; active tuberculosis.

u-2 2009; m; S; 36 wks; Bwt 2320 g; MIC; bilat CL/P, OM, bilat hand postax polyd; at b OFC 
27 cm, below 3rd pct; mat gest edema.

(mOPH) (24 )

: hol-6; hol-22; hol-23; hol-25; hol-15; hol-29.

: 
ri-8 . 
ri-12 . 
t-8 . 
c-1 NTD.
s-2 . 
z-2 .

 –  (12 ) 
, .

                 -
   5     1 

   3     3 

 –  – 
v-1 2005; m; LB; 38 wks; Bwt 2500 g; mOPH; PATAU (no karyotype); bilat CL/P; polycys

kidney; OM; R hand-feet postax polyd; diaphr hernia; hyposp; died at 2 d; prenat oligohydr; 
at b OFC 32 cm, <1.5 SD. 

v-2 2007; f; LB; 33 wks; Bwt 1800 g; R mOPH, Goldenhar synd; R palpebral coloboma;
hydroceph; CL/P; preauricular appendage; AV canal; L thumb hypopl; died at 7 d; prenat 
polyhydr; Bwt 1800 g; at b OFC 31 50th pct for 33 wk gestation; father has MR. 

v-3 2009; f; LB; 38 wks; Bwt 4390 g; L mOPH; PATAU (no karyotype); corp call agen; bilat 
renal dyspl; bilat hand polyd; died at 5 mo; prenat 21 wks, oligohydr, int hydroceph, OFC 
22.4 cm; at b 48 cm, >10 SD. 

w-1 2001; m; LB; 32 wks; Bwt 1550g; mOPH; PATAU (no karyotype); agen corp call; L CL/P; 
OM; VSD; arthrogryposis mult; died at 3 d; at b OFC 28 cm, 12th pct. 

 –  –  (8 )
, .

                 -
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   2     1 
   5     0 

x-1 2000; m; LB; 36 wks; Bwt 2400 g; bilat mOPH; CL; R upper limb reduct; lordosis;
cryptorchidism; at b OFC 30 cm, <3rd pct.

x-2 2000; f; LB; 36 wks; Bwt 2500 g; L mOPH; VSD; at b OFC 32 cm, 25th pct. 
x-3 2000; m; LB; 40 wks; Bwt 3700 g; bilat mOPH and ankyloblepharon; R 3-4 fing syndactyly,

died at 5 d; at b OFC 37 cm, >2 SD.
x-4 2001; f; LB; 41 wks; Bwt 2100 g; bilat mOPH; int hydroceph; pentalogy Fallot; at b OFC 

31 cm, <2.5 SD.
x-5 2006; f; LB; 38 wks; Bwt 2710 g; bilat mOPH, glaucoma, and cataracts; hydroceph; bilat

ear meatus atr, CP, died at 1 wks; prenat 32 wks, polyhydr; at b OFC 36 cm, >2 SD.
x-6 2008; f; LB; 37 wks; Bwt 2860 g; bilat mOPH, corneal opacity and ECTC and optic disc 

coloboma; L severe urethero-hydronephrosis; at b OFC 32.5 cm, 25th pct. 
x-7 2009; f; LB; 37 wks; Bwt 2780 g; bilat mOPH, corneal opacity; IUGR, general dysm; R

hydronephrosis; died at 3 mo; prenat 31 wks, oligohydr; at b OFC 34 cm, 75th pct. 
y-1 2000; m; LB; 37 wks; Bwt 2700 g; L mOPH w microcornea and R anophthalmos; VSD; at b 

OFC 34 cm, 75th pct.

: 36.
- :  36.

 - : l-7; arj-1; thab-1; thab-2.
: .
:  31.
-  (  - , ,

):  33, 36, 39.

 (OM) 
( ) (38 )

 (OM)*   (POL) -  (NPOL) - 
(PD)  (ToP) 

OM PD ToP PD PD
POL 2000-2004 6 3 1 3

2005-2009 9 6 1 3
POL 15 9 2 6

NPOL 2000-2004 9 7 3 2
2005-2009 18 16 10 2
NPOL 27 23 13 4

42 32 15 10

* 14 NTD.
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, : 
 <  15,             12             (LB), 15         -
15-20,               8                 (S),   5    10      10 
21-24,               7               (SA),   3        1        5 
25-34,               1    (ToP), 15     2      10 
35-40,               1 

,  1 
,           8 

 (18 ): 
c-3 AN; u; ToP; 12 wks.
f-2 CRA; f; ToP; 21 wks.
f-4 CRA; f; SA; 27wks. 
f-5 CRA; u; ToP; 10 wks.
f-6 CRA; f; ToP; 20 wks.
f-7 CRA; m; S; 13 wks.
f-8 CRA; u; ToP; 13 wks; fam TW. 
h-1 SB; f-f, CTW; SA; 23 wks; fam TW. 
h-3 SB; m; LB; 40 wks. 
l-5 SB; u; ToP; 13 wks.
t-9 ; m; LB; 37 wks. 
v-1 ; m; LB; 38 wks; PATAU. 
g-4 CRA; u; ToP; 12 wks.
m-2 SB; u; ToP; 26 wks.
m-5 SB; m; ToP; 21 wks; hypopl L heart. 
m-6 SB; m; LB; 30 wks.
u-2 ; m; S; 36 wks.
w-1 ; m; LB; 32 wks; PATAU.

 –  (22 )
, : 

 <  15,     9             (LB), 10  -
15-20,     5                  (S),   1 4          7 
21-24,     2               (SA),   2 0          3 
35-40,     1   (ToP),  9    1          7 

, 5 

 –  – 
aa-1 2004; m; LB; 40 wks; Bwt 4000 g; Wiedemann-Beckwith synd; OM; prenat 22 wks, 

polyhydr; prenat 29 wks, hydrocele, intest sack through umb ring hernia - OM; mat CMV 
positive; fam mat OM once and f- f TW once.

aa-2 2008; m; ToP; 20 wks; PATAU by chromosome analysis; OM; prenat 13 wks, int organs of 
abd cavity in herniated sack – OM; prenat 20 wks, int organs in abd cavity under membrane 
– OM, hyperechoic kidneys. 

bb-1 2003; f; ToP; 24 wks; Bwt 480 g; OM; bilat CL/P; postax hand polyd bilat; single umb 
artery; prenat 21 wks; PATAU synd pattern of malf. 

 –  (12  (dd-1))
, : 

 <  15,             2           (LB),  4          -
15-20,             3             (S),  4            4      3 
21-24,             3          (SA),  1               1      1 
25-34,             1 (ToP), 4            1      3 

 1 
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,         3 

cc-1 2002; f; LB; 40 wks; Bwt 2300 g; OM; common truncus arteriosus. 
cc-2 2004; u; SA; 17 wks; OM; unilat CL; trefoil skull; CHD; antenatal death; prenat 15 wks.
cc-3 2007; m; LB; 39 wks; Bwt 4200 g; small OM; postax polyd hands; penile hyposp; mult 

dysm; bilat undescended testicles; accessory spleen; died at home at 1 mo, no autopsy. 
cc-4 2007; m; S; 35 wks; OM; diaphr hernia; prenat 21 wks, diaphr hernia and  abd wall def w 

liver-intest protrusion covered with membrane - OM.
cc-5 2008; m; S; 39 wks; Bwt 2700 g; OM; common A-V canal; reduct anom arms; prenat 15 

wks, ASD, defect ant abd wall w protruding mass covered by membrane - OM, no forearm 
bones seen bilat and clubhands. 

cc-6 2008; m; LB; 41 wks; Bwt 3900 g; OM; cloaca exstrophy; rectum atr; mat acoustic nerve 
anom.

dd-1 2000; amb; S; 31 wks; Bwt 1500 g; TW; ECTC; OM; amb genitalia; S-like spine def;
pentalogy of Cantrell; prenat 30 wks; co-TW disc m; fam pat m-m TW once. 

dd-2 2006; u; ToP; 13 wks; OM; cyst of post cranial fossa; diaphr hernia; prenat 13 wks. 
dd-3 2007; m; ToP; 21 wks; Bwt 310 g; OM; bilat CL; hypopl L heart; VSD; unilat oligodactyly 

hand; chromosomal anom; prenat 21 wks, polyhydr, nuchal thickness 7 mm;  fam pat MR 
once.

dd-4 2007; m; S; 28 wks; Bwt 837 g; OM; A-V septal defect; Dandy-Walker; prenat 23 wks, abd 
wall anom, protruding sack; mat hypertension and smoking. 

dd-5 2008; m; LB; gest unknown; Bwt 3850 g; OM; sten pulm artery; mult dysm. 
dd-6 2008; u; ToP; 12 wks; OM; cystic hygroma; fetal hydrops; short long bones and small 

nasal bones; ant abd wall defect w intest herniation, covered w thin membrane and 
connected to umb cord - OM, hydrothorax; prenat 12 wks. 

dd-7 2008; f; ToP; 20 wks; Bwt 270 g; OM; dextrocardia; R ventr double outlet; placental 
hyperpl; abd wall gap and  protruding  mass  containing liver covered by a membrane; 
prenat 20 wks.

 (GSTR) (40 )

, : 
 <  15,      2                (LB),  17        <1000 ,  12 
15-20,    15                   (S),    2 1500-1999 ,    2
21-24,      8    (SA),    2 2000-2499 ,    9 
25-34,      6     (ToP), 19 2500-2999 ,   2 

,  9         3000-3499 ,    6 
         ,   9 

 –  (37 ) 
,   

 <  15,     1                 (LB),  14                -
15-20,   15                   (S),   2       5            10
21-24,     8                (SA),   2        10   7          
35-40,     6     (ToP), 19       0   5 

, 7 

ee-1 2002; m; LB; 38 wks; Bwt 3000 g; GSTR, intest eventr. 
ee-2 2003; m; LB; 38 wks; Bwt 3300 g; GSTR, intest eventr. 
ee-3 2005; f; LB; 40 wks; Bwt 2500 g; GSTR.
ee-4 2005; f; LB; 33 wks; Bwt 1730 g; GSTR; small intest atr; prenat 33 wks, GSTR. 
ee-5 2005; m; LB; 38 wks; Bwt 2400 g; GSTR, gastro-intest eventr; prenat 32 wks, GSTR. 
ee-6 2006; f; ToP; 21 wks; Bwt 460 g; GSTR, intest eventr; prenat 21 wks GSTR. 
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ee-7 2006; m; S; 40 wks; Bwt 2400 g; GSTR, intest eventr.
ee-8 2006; f; LB; 39 wks; Bwt 2200 g; GSTR, intest eventr; prenat 21 wks, GSTR. 
ee-9 2006; f; LB; 36 wks; Bwt 2300 g; GSTR, intest eventr; prenat 19 wks, GSTR. 
ee-10 2006; f; ToP; 19 wks; Bwt 280 g; GSTR, intest eventr; prenat 16 wks, GSTR. 
ee-11 2007; f; SA; 22 wks; Bwt 400 g; GSTR, intest eventr; prenat 19 wks, GSTR. 
ee-12 2007; f; ToP; 17 wks; Bwt 220 g; GSTR, intest eventr; prenat 12 wks, GSTR. 
ee-13 2008; f; LB; 39 wks; Bwt 3200 g; GSTR, intest eventr; small intest atr. 
ee-14 2009; m; ToP; 19 wks; Bwt 320 g; GSTR, intest eventr; intest obstruction; prenat 19 wks. 
ee-15 2009; f; ToP; 20 wks; Bwt 220 g; GSTR, intest eventr; prenat 19 wks. 
ee-16 2000; f; LB; 35 wks; Bwt 2300 g; GSTR. 
ee-17 2000; u; ToP; 26 wks; GSTR, intest eventr; prenat 25 wks. 
ee-18 2001; u; ToP; 27 wks; Bwt 900 g; GSTR, intest eventr; prenat 27 wks GSTR, oligohydr. 
ee-19 2001; u; SA; 24 wks; GSTR, intest eventr; prenat 24 wks GSTR,  placental hyperpl. 
ee-20 2003; m; ToP; 26 wks; Bwt 800 g; GSTR; prenat 26 wks GSTR. 
ee-21 2003; f; ToP; 22 wks; GSTR, intest eventr; prenat 22 wks, GSTR, polyhydr. 
ee-22 2003; m; ToP; 18 wks; Bwt 370 g; prenat 18 wks, GSTR. 
ee-23 2004; f; ToP; 27 wks; GSTR; prenat 27 wks, GSTR. 
ee-24 2004; u; ToP; 18 wks; GSTR, intest eventr, prenat 16 wks GSTR. 
ee-25 2004; u; ToP; 15 wks; GSTR; prenat 15 wks, GSTR. 
ee-26 2005; f; ToP; 21 wks; Bwt 300 g; GSTR, intest eventr; low intest obstruction; prenat 20 wks, 

GSTR, oligohydr, placental hyperpl. 
ee-27 2005; m; ToP; 21 wks; GSTR, intest eventr; low intest obstruction; prenat 21 wks, GSTR, 

oligohydr. 
ee-28 2005; f; ToP; 24 wks; Bwt 680 g; GSTR, intest eventr; prenat 23 wks, GSTR.
ee-29 2005; m; ToP; 16 wks; GSTR, intest eventr; prenat 15 wks, GSTR. 
ee-30 2005; m; LB; 34 wks; Bwt 2250 g; GSTR, intest eventr; very short umb cord. 
ee-31  2006; m; ToP; 20 wks; GSTR, intest eventr; prenat 20 wks, GSTR, oligohydr. 
ee-32 2006; f; LB; 35 wks; Bwt 2200 g; GSTR, intest eventr; prenat 22 wks; mat bronchial 

asthma. 
ee-33 2008; m; ToP; 21 wks; Bwt 280 g; GSTR, intest eventr; prenat 20 wks, GSTR, oligohydr; 

mat chronic rheumatism, mitral valve insufficiency, smoking, alcohol use.  
ee-34 2008; m; S; 32 wks; Bwt 1780 g; GSTR, intest eventr; prenat 16 wks, GSTR. 
ee-35 2009; m; LB; 38 wks; Bwt 3160 g; GSTR, intest eventr; R undescended testicle; prenat 19 

wks, GSTR, polyhydr; died at 6 wks. 
ee-36 2009; m; LB; 35 wks; Bwt 2360 g; GSTR, intest eventr; renal artery stenosis; prenat 19 wks, 

GSTR; died at 3 wks; mat SA TW at 10-11 wks in 2007. 
ee-37 2009; f; LB; 39 wks; Bwt 3090 g; GSTR; cong sepsis; prenat 21 wks, GSTR; died at 4 wks; 

mat fam one set of m-m TW.

 –       
ee-38 2003; f; LB; 34 wks; Bwt 2000 g; TW, GSTR, disc m-f. 

 –  – 
ff-1 2004; f; LB; 37 wks; Bwt 2700 g; GSTR, intest eventr; duodenal atr; intest malrotation; 

common mesentery of the small and large intest; prenat 13 wks, GSTR; died at 18 d  
because of complications in the postoperative period. 

ff-2 2000; m; LB; 38 wks; Bwt 3200 g; GSTR; kidney hypopl; hyposp. 
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 (BLEXTR) (12 )
 1: . 
2: . 

: 
h-3 spina bifida, ,  – NTD.
arj-2 .

 –  (12 ) 
, :  

15-20,    1             (LB),  12                -
25-34,  1              3  4             

, 10                 5  0          
             

gg-1 2000; f; LB; 39 wks; Bwt 2940 g; BLEXTR; epispadias; fam sib (1990) AN and another sib 
(2008) SB cervical. 

gg-2 2002; m; LB; 40 wks; Bwt 3400 g; BLEXTR. 
gg-3 2003; m; LB; 39 wks; Bwt 4300 g; BLEXTR; epispadias.
gg-4 2004; f; LB; 39 wks; Bwt 3650 g; BLEXTR; prenat 27 wks BLEXTR and polyhydr. 
gg-5 2006; f; LB; 37 wks; Bwt 3100 g; BLEXTR. 
gg-6 2007; f; LB; 41 wks; Bwt 3570 g; BLEXTR. 
gg-7 2009; m; LB; 39 wks; Bwt 3280 g; BLEXTR; epispadias.
gg-8 2009; f; LB; 40 wks; Bwt 3000 g; BLEXTR.
gg-9 2001; m; LB; 40 wks; Bwt 4000 g; BLEXTR; epispadias.
gg-10 2003; m; LB; 38 wks; Bwt 3350 g; BLEXTR. 
gg-11 2005; m; LB; 39 wks; Bwt 3350 g; BLEXTR; bilat undescended testicles; prenat 19 wks, 

BLEXTR.
gg-12 2009; m; LB; 40 wks; Bwt 3440 g; BLEXTR; epispadias; prenat 28 wks mass in genital 

region; mat fam m-m TW twice.

( , 36) 

 (CTW) – 43. 

 (TER) (10 ) 

, : 
15-20,             3           (LB),  6          -

,5               (S),  1            1       0 
,         2     (ToP), 3               2       4 

                      3       0 

 –  (10 )     

ter-1 2001; u; ToP; 25 wks; TER, sacro-coccygeal.
ter-2 2003; u; ToP; 19 wks; TER, sacro-coccygeal.
ter-3 2003; f; LB; 40 wks; Bwt 3100 g; TER, sacro-coccygeal.
ter-4 2003; u; ToP; 21 wks; Bwt 550 g; TER, sacro-coccygeal.
ter-5 2004; m; LB; 37 wks; Bwt 3500 g; TER, sacro-coccygeal.
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ter-6 2007; f; LB; 31 wks; Bwt 1900 g; TER, sacro-coccygeal; prenat 18 wks, non-homogenous 
echogenic cystic incl in coccygeal area; at 26 wks: polyhydr and same mass, sacro-
coccygeal TER; mat diabetes mellitus, non-toxic goiter. 

ter-7 2001; f; LB; 39 wks; Bwt 3090 g; TER, sacro-coccygeal.
ter-8 2005; f; LB; 31 wks; Bwt 2700 g; TER, sacro-coccygeal.
ter-9 2008; f; S; 25 wks; Bwt 1070 g; TER, L face-neck; prenat 20 wks, large tumor-like w cystic 

component, TER. 
ter-10 2009; f; LB; 39 wks; Bwt 3290 g; TER, sacro-coccygeal; prenat 20 wks, mass w cystic incl 

in coccygeal area, TER. 

(195 ).
: .

: 
tw-29 .
s-5 MIC; anus and rectum atr; - MIC.
tw-47 .  

, : 
<  15,         4                      (LB), 181          -
15-20,        7        (ToP),  14           53     53 
21-24,        2                    47     40          
25-34,        1                         0       2 

,181                      
                 

(CL/P) (134 )

, : 
15-20,    19              (LB), 119          -
21-24,      9                 (S),     1           41       46 
25-34,    13              (SA),     2         25       22 

,93    (ToP),   12  

 (23 ): 
c-2 AN
f-3 CRA
l-2 SB
l-3 SB
t-4 MIC
t-1 MIC
v-1 MOPH
v-2 MOPH
x-1 MOPH
cc-2 OM
hol-21 HOLOP
mntq-1 PATAU
s-11 MIC
u-2 MIC
w-1 MOPH
bb-1 OM
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dd-3 OM
hol-27 HOLOP
hol-30 HOLOP
hol-33 HOLOP
hol-34 HOLOP
mntq-2 PATAU
mntq-3 PATAU

 –  (113 )     

 –  –  (21 ) 
, : 

15-20,    7                   (LB), 13        <1000 ,        6 
21-24,  1                      (S),   1     1500-1999 ,    2
25-34,  4      (ToP),   7     2000-2499 ,    3 

,  9             2500-2999 ,    4 
               3000-3499 ,    3 
             3500-4000 ,    2 
             ,       1 

clp-1 2002; f; LB; 39 wks; Bwt 2800 g; esoph atr; CL/P.  
clp-2 2004; f; LB; 35 wks; Bwt 1600 g; CL/P; transposition of great vessels; ASD; at b OFC 29 

cm, <3 pct. 
clp-3 2005; m; LB; 38 wks; Bwt 3400 g; R CL;  VSD; bilat undescended testicle; micropenis; 

46XY. 
clp-4 2005; f; LB; 40 wks; Bwt 2400 g; bilat CL/P; VSD; PFO.
clp-5 2006; f; LB; 34 wks; Bwt 1800 g; hydroceph; L CL/P; ASD-OS; VSD; L hand preax polyd; 

at b HC 29 cm, 3 pct; died at 2 wks; prenat 31 wks, hydroceph, agen vermis cerebella; 
unilat CL; IUGR; polyhyd; fam sib see instance clp-12 below, and another sib with 
hydroceph in 2010; fam mat one case of CL, and one case of AN. 

clp-6 2006; m; LB; 39 wks; Bwt 2730 g; R CL/P; VSD; L renal hypopl; umb and R inguinal 
hernias; prenat 20 wks, unilat cleft lip; fam mat CL.

clp-7 2006; m; LB; 35 wks; Bwt 2100 g; CL/P; T-E; CHD unspecified; died at 2 d. 
clp-8 2007; f; LB; 37 wks; Bwt 3020 g; R CL/P; VSD perimembranous; PDA;  mult dysm signs; 

prenat 33 wks, unilat CL. 
clp-9 2008; f; LB; 40 wks; Bwt 2870 g; L CL/P; R renal agen; prenat 33 wks, R renal agen; fam 

sib cong cataract (2005); fam mat f-f TW once.
clp-10 2009; f; ToP; 20 wks; Bwt 340 g; CL/P; cerebel vermis defect; prenat 20 wks, cerebel 

vermis defect; bilat CL/P; fam pat TER (see instance ter-9). 
clp-11 2009; f; ToP; 21 wks; Bwt 440 g; hydroceph; median CL/P; VSD; single umb artery; prenat 

21 wks, hydroceph of 1st stage, median CL, hard CP, hyperechoic kidneys, single umb 
artery; fam sib see instance clp-6 above, and another sib with hydroceph in 2010; fam mat 
one case of CL, and one case of AN. 

clr-1 2000; m; S; 36 wks; Bwt 2400 g; hydroceph; CL. 
clr-2 2000; f; LB; 40 wks; Bwt 3050 g; L CL; ASD-OS; prenat polyhyd. 
clr-3 2002; m; ToP; 19 wks; hydroceph w macrocrania; CLP; prenat 18 wks, hydroceph, 

macrocrania, CL. 
clr-4 2003; f; LB; 40 wks; Bwt 3500 g; atr anus w vag fist; bilat CL/P; R ectopic kidney. 
clr-5 2005; m; LB; 36 wks; Bwt 2900 g; cong cataract; median CL; hydroceph; ependymoma;

prenat 32 wks, hydroceph; mass in corp call region. 
clr-6 2006; f; ToP; 21 wks; Bwt 450 g; hypopl left heart; CL/P; prenat 20 wks. 
clr-7 2006; f; ToP; 21 wks; Bwt 410 g; hypopl left heart; A-V canal, incomplete; CL; agen vermis 

cerebelli; prenat 21 wks. 
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clr-8 2008; f; LB; 40 wks; Bwt 3500 g; R CL/P; R acoustic meatus atr; prenat 18 wks, CL. 
clr-9 2008; f; ToP; 21 wks; Bwt 270 g; CL; bilat reduct forearms-thumbs; VSD; ASD and A-V

canal suspected; agen corp call; choroid plexus cyst; prenat 20 wks; fam mat m-m TW once.
clr-10 2009; m; ToP; 20 wks; Bwt 370 g; bilat CL/P; unilat syndactyly 3-4 fingers; prenat 19 wks.

-
 “ ”  ( - - / ) 

:
. ,

.

 (ECTC) ( - - ;
)

: 
q-3 ECTC,  frontal encephalocele - see NTD category.       
dd-1 ECTC, Cantrell pentalogy, deformed spine and amb genitals - see omphalocele category.

. 
ect-1 2003; u; ToP; 21 wks; abd ECTC and THAB; agen of diaph; bilat kidney apl; prenat 19 

wks, oligohydr; placental edema; liver in pelvis, multicys masses in abd and chest, kidneys 
and urinary bladder not seen, ascites. 

ect-2 2008; u; ToP; 16 wks; ECTC and THAB; prenat 15 wks, hypopl nasal bones, defect of 
thorax and ant abd wall, ECTC. 

ect-3 2003; u; ToP; 13 wks; ECTC and THAB;  hydroceph; hepatic-intest eventr; def spine;
reduct L arm; R hand syndactyly; prenat 13 wks, brachicephaly, dilated lat ventr, 
hydroceph, anom entire spine, liver and intest eventr. 

ect-4 2005; m; ToP; 21 wks; ECTC and THAB, abs ant body wall and cavities, retroflexed spine;
fetal viscera adjoin placenta; prenat oligohydr. 

ect-5 2006; u; ToP; 19 wks; ECTC and THAB, bifid sternum and hepatic-intest eventr.

-  (THAB) ( ;
)  

g-2 THAB and anencephaly-rachischisis, severe “S”- like spine deformity - see  NTD category. 

thab-1 2003; u; ToP; 16 wks; THAB; underdeveloped ribs, body stalk not seen; fetal spine 
adjacent to uterine wall; reduct one lower limbs; prenat 16 wks. 

thab-2 2007; u; ToP; 12 wks; body stalk anom; thoracic, cardiac and abd organs not seen, severe 
hypopl spine; fam mat goiter; prenat 12 wks. 

thab-3 2007; f; ToP; 19 wks; THAB; hepatic-intest eventr without membranous envelope; prenat 
17 wks, anom lower chest and abd wall, amniotic band not connected to fetal body; mat 
CL/P, smoker; father mentally subnormal. 

“ ”

, cc-6, . 
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 ( ,
) (39 ).  
:  (sir-2).

, : 
15-20,       2  (LB), 34         <1000 ,    1 
35-40,       2   (S),   5  1000-1499 ,    1 

, 33       1500-1999 ,    5 
< ,    2       2000-2499 ,    5 

         2500-2999 , 12 
         3000-3499 ,    8 

3500-3999 ,   7 

: 
h-3 spina bifida, ,  (BLEXTR),

, , OEIS – SB
cc-6 , ,  – 

OM
m-4 spina bifida, ,  – SB
s-5 , ,  – MIC
clr-4 , /  – CL/P
hol-29 , ,  – HOLOP

 (37 ) 

,  (20 ): 
: 5 (25%) 20

.
: - - 6-8  5-1 . 

ari-1 2001; f; LB; 40 wks; Bwt 2800 g; atr anus w recto-vag fist. 
ari-2 2002; m; S; 28 wks; Bwt 1000 g; atr anus; prenat fever in the 1st trimester; polyhydr; fam 

mat CHD.
ari-3 2002; f; LB; 40 wks; Bwt 2900 g; atr anus w recto-vag fist (see relative, individual ari-11

below). 
ari-4 2004; f; LB; 38 wks; Bwt 3570 g; recto-vag fist. 
ari-5 2004; m; LB; 35 wks; Bwt 2300 g; atr anus and rectum w perineal fist.
ari-6 2007; m; LB; 39 wks; Bwt 3100 g; atr anus w perineal fist; mother is TW, member of f-f

pair. 
ari-7 2009; m; LB; 42 wks; Bwt 3550 g; atr anus and rectum; 46XY.
ari-8 2000; m; LB; 40 wks; Bwt 2490 g; atr rectum, high; atr anus; died at 10 d; prenat 

polyhydr. 
ari-9 2001; f; LB; 40 wks; Bwt 2300 g; atr anus and rectum w perineal fist.  
ari-10 2001; f; LB; 36 wks; Bwt 2950 g; atr anus; prenat 32 wks, low intest obstruction; 

polyhydr. 
ari-11 2002; m; LB; 40 wks; Bwt 3500 g; atr anus w perineal fist.
ari-12 2002; m; LB; 39 wks; Bwt 3820 g; atr anus. 
ari-13 2003; m; LB; 39 wks; Bwt 3415 g; atr anus and rectum. 
ari-14 2003; m; LB; 40 wks; Bwt 3600 g; atr anus w perineal fist.
ari-15 2005; f; LB; 39 wks; Bwt 3480 g; atr anus w recto-vag fist; died at 4 mo. 
ari-16 2006; m; LB; 42 wks; Bwt 3720 g; atr anus w perineal fist.
ari-17 2007; f; LB; 40 wks; Bwt 3180 g; atr rectum (high, supralevatoric) and anus w recto-vag 

fist.
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ari-18 2008; m; LB; 39 wks; Bwt 2800 g; atr anus and rectum w perineal fist. 
ari-19 2008; f; LB; 40 wks; Bwt 3050 g; atr anus w perineal fist. 
ari-20 2009; f; LB; 37 wks; Bwt 3360 g; atr anus w recto-vag fist. 

 (15 ): 
ari-21 2000; m; LB; 39 wks; Bwt 2700 g; posteriorly shifted anus; horseshoe kidney, R 

hydronephrosis. 
ari-22 2001; f; LB; 37 wks; Bwt 2000 g; atr anus w recto-vag fist; L pulm hypopl; Valsalva 

sinus aneurysm; dysm face; 46XX; autopsy L bronchus atr
mo.

ari-23 2002; m; LB; 40 wks; Bwt 3500 g; atr anus w perineal fist; R kidney dupl; L 
hydronephrosis of 2nd stage.

ari-24 2002; f; LB; 33 wks; Bwt 1800 g; atr anus; esoph atr; died at 3 mo. 
ari-25 2007; m; LB; 41 wks; Bwt 2700 g; atr anus and rectum; soft CP; L multicys kidney;

mult dysm signs; died at 2 mo; no autopsy; prenat 35 wks, L multicys kidney, R 
hydronephrosis; father’s brother is parent of ari-7, see above.  

ari-26 2008; f; LB; 36 wks; Bwt 2340 g; atr anus and rectum; duodenal atr; single umb artery; 
Meckel’s diverticulum; ASD; prenat 35 wks, duodenal atr, single umb artery, polyhydr. 

ari-27 2000; m; LB; 38 wks; Bwt 2950 g; esoph atr w T-E; atr anus; CHD, unspecified; 
micropenis; died at 1 d. 

ari-28 2000; m; LB; 36 wks; Bwt 2500 g; atr anus; duodenal atr; small intest atr; preauricular 
tags; died at 2 d; prenat polyhydr. 

ari-29 2000; m; LB; 37 wks; Bwt 2850 g; atr anus and rectum; R cranial def; scoliosis; R 
undescended testicle; short neck; died at 1 d post-surgery.

ari-30 2001; f; LB; 39 wks; Bwt 2350 g; anus atr w recto-perineal fist; diaphr hernia; Meckel’s 
diverticulum. 

ari-31 2003; f; LB; 39 wks; Bwt 2700 g; atr rectum, anterior displacement of imperforated anus,
no gluteal folds, f ext genitals, vag atr, sigmoid-urethral fist; L pelvic kidney; hypopl of 
pelvic floor musculature and anal sphincter. No evidence of exstrophy. 

ari-32 2004; m; LB; 40 wks; Bwt 2550 g; atr anus; empty scrotum; died at 4 d; no autopsy 
report. 

ari-33 2004; f; LB; 40 wks; Bwt 3050 g; atr anus w recto-vag fist; esoph atr; died post-surg at 7 
d; no autopsy  report. 

ari-34 2008; m; LB; 34 wks; Bwt 3200 g; esoph atr w T-E; anal sten; annular pancreas; died at 
6 wks. 

ari-35 2009; f; LB; 38 wks; Bwt 2530 g; ectopic-stenotic anus; VSD, perimembranous; ASD-OS; 
R torticollis.

arj-1 2000; amb; S; 40 wks; Bwt 1900 g; anus and rectum atr and anom body stalk; caudal 
regression sequence; esoph atr; pulm hypopl; VSD; bilat renal and urinary bladder 
agen; Potter sequence; adrenal apl; L hip and tibia hypopl; L foot apl; R foot preax 
polyd; R leg def; asplenia; thick nasal tip; prenat oligohydr; mat flu in the 1st trimester.

arj-2 2000; f; LB; 38 wks; Bwt 2200 g; anal sten; BLEXTR; L agen kidney, pelvic bones and 
leg; epispadias, normal mental development, at 11 yrs of age is bilingual, attends standard 
school, is among the best students. 

 (SIR)
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sir-1 2002; amb; S; 31 wks; Bwt 1700 g; SIR, fused legs entire length; renal hypopl; pulm 
hypopl; atr anus; ureters open into intestine; abs external genitalia; abs urinary bladder; 
rudimentary abdominal gonads; cardiac dilatation; nephroblastoma of R kidney; prenat 15 
wks, oligohydr; 22 weeks, renal hypopl, severe oligohydr; 26 wks, R renal nephroblastoma, 
Wilms’ tumor, hypopl thorax. 

sir-2 2008; amb; S; 36 wks; Bwt 591 g; TW diamniotic, dichorionic, disc u-m set; SIR, webbed 
legs, anal atr, bilat renal agen; abs external genitalia; abs L arm; co-TW, m, S, Bwt 2530 g, 
no malf noted; prenat at 15 wks, one fetus no CM, co-TW w oligohydr, legs not visualized. 

:

. 

 (FASD)
58 S-2b. 

 (k-1) NTD.
(r-1-5, 8, 11, 12, 15; s-1-4, 6-10, 12, 13) . 

: .
. 

 (HOLOP) (34 )
:

; HOLOP
; HOLOP

. 
: -

.

, : 
 <  15,      3                     (LB), 17          -
15-20,    11                      (S),   4              7       12 
21-24,      2      (ToP), 13                4         7 
25-34, 4                   0       4 
< ,14 

: 
tw-1   . 
neo-1  (NEO).
z-2   .

 –  (20 ) 
, : 

 <  15,     1                    (LB), 13          -
15-20,  5      (ToP),  7              4       7 
21-24, 1              2       5 
25-34, 2                   0       2 
< , 11 
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hol-1 2007; m; LB, 40 wks; Bwt 3260 g; HOLOP, semilobar; at b OFC 35 cm, 50th pct; at age 3 
at age 1 yr 43 cm, <2.5 SD; at 4 mo, lat cerebr ventr noted to be 

merged ant and cav-sept-pel not seen.
hol-2 2008; m; LB, 25 wks; Bwt 990 g; HOLOP, semilobar; died at 3 d. 
hol-3 2008; f; ToP, 21 wks; Bwt 250 g; HOLOP, lobar, incompletely defined; prenat 19 wks, 

polyhydr, brachycephaly, broad cisterna magna, banana-shaped cerebel, transcerebel 
diameter 19 mm, cav-sept-pel 4 mm wide, lat ventr widely separated, 6 mm wide; mat 
syphilis before pregnancy. 

hol-4 2009; m; LB, 40 wks; Bwt 3660 g; HOLOP, lobar; prenat 39 wks, cav-sept-pel not seen, 5 
mm wide ant horns, post horns 11 mm wide, probable ventriculomegaly, 8 mm cisterna 
magna, 37 mm transverse cerebel diameter, fused ant ventr, absent cav-sept-pel.

hol-5 2009; f; ToP, 20 wks; Bwt 360 g; HOLOP, lobar; prenat 20 wks, single frontal lobes, cav-
sept-pel not seen; father had CL. 

hol-6 2009; m; LB, 35 wks; Bwt 1700 g; HOLOP, semilobar; mOPH; MIC, at b OFC 28 cm, 
<3%; at age 36 d OFC 30 cm, <3 SD; central CL/P; R corneal opacity; bilat preauricular 
tags; no polyd; no renal abn; died at 2 mo. 

hol-7 2003; f; LB, 40 wks; Bwt 2700 g; HOLOP, semilobar; central-CL; midface hypopl; nasal 
sept not seen; big ears; frontal ethmoidal sinuses underdeveloped; acoustic meatuses 
underdeveloped. 

hol-8 2003; m; LB, 30 wks; Bwt 1450 g; HOLOP, lobar; single brain ventr; at age 1 mo, cav-sept-
pel not seen, merge ant horns of lat ventr, smooth cerebr gyri and sulci. 

hol-9 2004; m; ToP, 18 wks; HOLOP, semilobar; nasal bone hypopl; cav-sept-pel and ant cerebr 
horns not seen, cerebr falx not seen; separate post cerebr hemisp; single crescent-shaped 

hol-10 2004; u; ToP, 20 wks; HOLOP, semilobar; lat shifted post horns of lat cerebr ventr; cerebr 
falx partially seen separating cerebr hemisp in post regions and not in frontal lobes region, 
cav-sept-pel and ant ventr not seen, single crescent-shaped frontal lobes ventr, upper lip 
intact; prenat 20 wks. 

hol-11 2004; m; LB, 40 wks; Bwt 3200 g; HOLOP, semilobar; single brain ventr. 
hol-12 2006; f; LB

merged lat ventr at their ant horns and bodies, and R and L  post ventr seen, post 
interhemisp fissure seen and partially seen in frontal lobes area, cav-sept-pel and corp call 
not seen, separate thalami seen; at age 2 mo, examination confirms previously noted anom, 
psycho-motor development delay. 

hol-13 2007; f; LB, 41 wks; Bwt 2780 g; HOLOP, lobar; at age 10 d, lat cerebr ventr merged at 
level of ant horns, cav-sept-pel not seen. 

hol-14 2007; m; LB, 39 wks; Bwt 3500 g; HOLOP, lobar; agen corp call; prenat 29 wks, cav-sept-
pel not seen, corp call not seen, internal hydrocephalus; mat duodenal ulcer. 

hol-15 2008; m; ToP, 20 wks; Bwt 190 g; HOLOP, semilobar; bilat mOPH; prenat 19 wks, cav-
sept-pel and frontal horns of lat ventr not seen, thalami and nasal bones seen, orbital 
diameter 3 mm (normal 5-9 mm), intraorbital diameter - 5 mm (normal 6-15 mm), 
extraorbital diameter - 15 mm (normal 19-34 mm), measurements consistent w mOPH. 

hol-16 2008; f; ToP, 21 wks; HOLOP, alobar, 46,XX; prenat 14 wks, anom cerebr hemisp and post 
cranial fossa structures; int hydroceph; prenat at 21 wks, cerebr falx and corp call not seen; 
intact upper lip, symmetric IUGR; fam pat m-m TW once.

hol-17 2009; u; ToP, 13 wks; HOLOP; prenat 12 wks, middle brain structures not seen, single 
crescent-shaped ventr. 

hol-18 2009; m; LB, 39 wks; Bwt 3460 g; HOLOP, semilobar; agen corp call; at age 3 d OFC 33.5 
cm; at age 2.5 mo 37 cm, <1.5 SD; at age 2 mo, single crescent-shaped ventr; partially 
fused and abs corp call. 

hol-19 2009; f; LB, 28 wks; Bwt 1400 g; HOLOP, semilobar; at age 6 d, ant merged lat ventr; 
partially merged lat ventr; cav-sept-pel not seen.
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hol-20 2009; m; LB, 36 wks;Bwt 2540 g;  HOLOP, semilobar; MIC; at b OFC 30 cm, 3%; at age 1 
w 31 cm, 3%; 46,XY; at b and at age 2 wks, single cerebr ant ventr. 

 –  (14 )    
, : 

 <  15,    2                   (LB),   4          -
15-20,   6                     (S),   4           3        5 
21-24, 1       (ToP), 6              2        2 
25-34,  2                  0       2 
< ,  3 

hol-21 2007; f; ToP, 20 wks; Bwt 300 g; HOLOP; PATAU; agen corp call and vermis cerebelli; 
bilat CL; hypopl L heart; aortic sten; postax R hand polyd; R kidney dupl; IUGR, oligohydr, 
cav-sept-pel and ant horns not seen, post horns lat located; prenat 20 wks. 

hol-22 2007; m; LB, 38 wks; Bwt 2790 g; HOLOP, lobar; bilat mOPH; PATAU; esoph atr; died at 
8 d. 

hol-23 2008; m; S, 33 wks; Nwt 1500 g; HOLOP; mOPH; PATAU; penis hypopl; prenat 18 wks, 
single hemisp and crescent-shaped ventr, mOPH, orbital diameter 5 mm; fam sib see 
HOLOP individual (hol-24). 

hol-24 2008; m; LB, 32 wks; Bwt 1900 g; HOLOP, semilobar; PATAU; hydroceph; died at 1 d; 
prenat at 23 wks, cav-sept-pel and ant horns not seen, macrocephaly and hydroceph; at 13 
wks, cav-sept-pel not seen; cerebr hemisp not separated in frontal area, ant horns and lat 
ventr not seen, single crescent-shaped echonegative area in frontal lobe, interpretation as  
single ventr, cerebr hemisp separation in post lobes; fam sib HOLOP see hol-23. 

hol-25 2009; f; ToP, 21 wks; Bwt 360 g; HOLOP, semilobar; PATAU; mOPH, orbital diameter at 
20 wks 5 mm vs. 7-12 mm norm; prenat at 20 wks, cerebr hemisp incompletely separated, 
single ventr, cerebr falx not seen. 

hol-26 2003; amb; LB, 40 wks; Bwt 2550 g; HOLOP, lobar, agen corp call, cav-sept-pel not seen, 
hypopl thalami; common vaginal-urinary bladder opening (urogenital sinus).

hol-27 2003; m; LB, 40 wks; Bwt 3700 g; HOLOP, semilobar; PATAU; agen corp call; bilat CL/P; 
died at 5 mo, post mortem, semilobar HOLOP, incomplete frontal lobe separation, agen of 
corp call, dyspl fronto-nasal bones, CL/P, prenat polyhydr. 

hol-28 2007; m; ToP, 21 wks; Bwt 250 g; HOLOP, semilobar; PATAU; L renal agen, R renal 
hypopl; cerebr  anom, separated brain lobes except frontally, common sickle-shaped ventr, 
cav-sept-pel not seen, anom R and agen L kidneys; prenat 21 wks. 

hol-29 2007; f; S, 38 wks; Bwt 2550 g; HOLOP, lobar; mOPH, orbital diameter 10 mm vs. 15-20 
mm norm; hydroceph; anus atr; prenat 33 wks, polyhydr, corp call not seen. 

hol-30 2007; m; S, gest unknown; HOLOP, semilobar; 46,XY,der(13;14)(q10;q10),+13, PATAU;
agen corp call; bilat CL/P; postax polyd hands and feet; prenat 18 wks, brachycephaly, cav-
sept-pel not seen, bilat CL, nephromegalic, hyperechogenic and hydronephrotic kidneys, 
polyhydr. 

hol-31 2008; u; ToP, 13 wks; HOLOP, alobar, PATAU; limbs reduct and short trunk; prenat  13 
wks, cerebr anom, single ventr, cerebr falx not seen, nasal bones not seen; fam father has 
polycys kidneys, anom hips, and coxoarthrosis.

hol-32 2009; m, S, 38 wks; Bwt 2800 g; HOLOP, lobar; agen corp call; tetralogy of Fallot;
hydronephrosis; prenat 31 wks, polyhydr, cav-sept-pel, frontal and ant horns of lat ventr not 
seen, anom frontal cerebr, tetralogy of Fallot, L hydronephrosis; fam mat renal anom, f-m
TW once.

hol-33 2009; m; ToP, 21 wks; Bwt 400 g; HOLOP, PATAU; hypopl L heart and aorta, VSD; unilat 
CL; prenat 19 wks, cav-sept-pel and ant horns of lat ventr not seen. 

hol-34 2009; f; ToP, 18 wks; Bwt 340 g; HOLOP, alobar, PATAU; CL, median; VSD; bilat renal 
hypopl; prenat 18 wks, oligohydr, crescent-shaped ventr, cerebr hemisp not separated. 
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 13  (PATAU) 
: . 

: 

s-11, . 
v-1,3; w-1, .
aa-2; bb-1, . 
hol-21-25, 27, 28, 30, 31, 33, 34, . 

mntq-1 2002, f; SA; 27 wks; PATAU; agen corp call; CL/P; hypopl left heart; L hand postax polyd; 
prenat 23 wks OFC 219 mm. 

mntq-2  2002; m; LB; 38 wks; PATAU; CL/P; intest malrotation; trilocular heart; L foot polyd; 
died at 1 d. 

mntq-3   2009; m; ToP; 20 wks; 47,XY+13, PATAU; bilat CL/P; R diaphr hernia; prenat 20 wks, 
orbital dm 10 mm; spine normal; R diaphr hernia, intest in the thoracic cavity; L 
hydropericardium, myocardial hypertrophy, mult hyperechoic inclusions in cardiac 
ventricles; hyperechoic kidneys.

 (NEO) (3 ) 

: . 

: 
clr-5 , CL/P.
sir-1 , . 

 –  – 
neo-1 2007; f; LB, 34 wks; Bwt 2450 g; teratoblastoma, histology similar to a metastatic ovarian 

tumor, neck and trachea impacted; HOLOP, lobar; died at 2 wks; gestation in vicinity of 
nuclear power plant; prenat 33 wks, polyhydr; biparietal diameter 90 mm, calculated 
OFC=324 mm, cav-sept-pel 8 mm wide, post horns 6 mm wide, cisterna magna 10 mm, 
transcerebel diameter 45 mm, tumour-like multichambered structure 110x87 mm on neck L 
surface.

________________________________________________________________________________

:
. 

Qdr-1 2007; f-f-m-m; LB; 28 wks; structural malf not noted. 

 (8 ).
trpl-1 2004; f-f-f; LB; 34 wks; structural malf not noted. 
trpl-2  2008; m-m-m; LB; 33 wks; structural malf not noted. 
trpl-3  2003; f-f-f; LB; 35 wks; structural malf not noted. 
trpl-4  2004; m-m-m; LB; 31 wks; structural malf not noted. 
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trpl-5  2007; f-f-f; LB; 33 wks; structural malf not noted. 
trpl-6  2007; f-f-f; LB; 30 wks; structural malf not noted. 
trpl-7 2009; f-f-f; LB-S-S; 38 wks; structural malf not noted. 
trpl-8  2009; f-f-f; LB; 35 wks; all survived; structural malf not noted. 

trpl-92008; f; LB; 31 wks; Bwt 1330 g; one of IVF triplet, disc f-f-f (co-twins: one died at 1 d; 
another – died at 8 wks gest); cataract bilat; hydroceph; fam mat Down synd m. 

 (CTW) (8 )

 (6 )
ctw-1 2000; f-f; S; 31 wks; Bwt 2940 g; CTW, thoraco-pagus; pat M-M twins once.
ctw-2 2004; u-u; ToP; 13 wks; CTW, omphalo-pagus. 
ctw-3 2000; f-f; ToP; 26 wks; CTW, cranio-thoraco-omphalo-pagus. 
ctw-4 2006; f-f; ToP; 18 wks; CTW, thoraco-omphalo-pagus; pat brother had one daughter with 

anencephaly-rachis-schisis and another with hypopl L heart . 
ctw-5 2009; u-u; ToP; 18 wks; CTW, thoraco-omphalo-pagus; prenat 18 wks, noted fetal demised 

estimated at 14 wks; fam pat 2 singleton individuals had fatal malformations suggestive of 
diabetic fetopathy; m-f TW once; fam mat m-m TW and m-f TW once. 

[ctw-6 2010; m-m; ToP; 21 wks;  CTW, thoraco-omphalo-pagus; common heart and liver, two 
gastro-intest tracts; prenat 21 wks, polyhydr, one  4-chamber heart, 2 stomachs, 2 urinary 
bladders, 4 kidneys; fam mat m-m TW once and m-f TW once.]

h-1 f-f, spina bifida, OM, see NTD category.
z-1 2002; f-f; LB; 40 wks; Bwt 6000 g; CTW, thoraco-omphalo-pagus; bilocular heart; fam mat 

m-m TW once; fam pat f-f TW once; fam mat-pat m-f TW once. 
z-2 2009; m-m; ToP; 20 wks; CTW, cranio-thoraco-omphalo-pagus; R TW with proboscis, 

single orbit, abs oral opening and short umb cord; L TW with malf face and reduct anom of 
R leg; prenat 20 wks, oligohydr; 3 brothers incl m-m TW; fam mat TW once. 

 –  S-3.  

(HOLOP)

tw-1 2009; m; LB; 38 wks; Bwt 3080 g; TW, disc m-m (co-twin: fetal death at 20 wks), 
diamniotic, monochorionic, symmetrical; MIC, at b OFC 29 cm, <4SD; at age 3.5 mo 30.5 
cm, <7SD; HOLOP, lobar; ileum atr; int hydroceph; prenat 16 wks, two fetuses, amniotic 
sept between fetuses, diamniotic, monochorionic, symmetrical TW; at 35 wks, fetus A: no 
cardiac motion, growth arrested at 20-21 wks level; fetus B: at 29-30 wks gest size, MIC 
noted, cav-sept-pel not seen, single crescent-shaped ventr, intest obstruction, unilat 
hydrocele, interpretation, lobar HOLOP, MIC, intest obstruction; fam pat m-f TW once.

(8 )
 a-1, e-1, i-1, b-1, b-2, b-3, j-1, j-2.

 (ECTC) 
dd-1 (ECTC, ) .

(5 )
, : 

 <  15,     1             (S), 3          -
15-20,     2      (SA), 2            3       1 
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21-24,     1                   1       0 
, 1              

tw-2 2007; m; SA; 21 wks; TW, monochorial, asymmetric, disc m-m, co-TW SA; acephaly; 
acardia; reduct legs; prenat 18 wks, fetus A (on L): no anom, amniotic sept seen, vascular 
connections between feti; fetus B anom shape, no  cephalon, no spine, no heart and no 
limbs, no blood flow, interpretation is monochorionic twins, asymmetric development, 
acardia, reversed arterial flow, severe polyhydr, feto-placental insufficiency. 

tw-3 2008; f; SA; 21 wks; TW, disc f-f, co-TW SA; acardia; acephaly; prenat 15 wks, severe 
polyhydr, fetus A - no anom, fetus B - cranial bones, heart, heart motion not seen; 
interpretation, acephalic acardia.

tw-4 2008; m; S; 32 wks; Bwt 400 g; TW, monochorial, diamniotic, disc m-m, co-TW S; acardia; 
abs arms; prenat 13 wks, fetus B, edematous, heart, arterial flow, upper limbs not seen; 
amniotic sept between feti; interpretation, acardia, monochorial diamniotic TW with 
reversed arterial flow, malf upper limbs, and hydrops. 

tw-5 2008; m; S; 37 wks; Bwt 430 g; TW, disc m-m, co-twin LB; fetus acardius amorphous. 
tw-6 2008; m; S; 32 wks; TW, disc m-m, co-TW L has VSD of unknown significance; acardia; 

prenat 22 wks, fetus A – anom not seen; fetus B, undifferentiated head, trunk, limbs, no heart 
motion seen. 

(21 ) 
- - 1-20.   

-
 (LB), 20                  9       5 

 (S), 1 (see tw-8)           3       4 

tw-7 2002; m; LB; 37 wks; TW, disc m-m, co-TW LB; muscular VSD. 
tw-8 2002; m; S; 31 wks; TW, disc m-m, co-TW LB; trilocular heart.
tw-9 2003; f; LB; 37 wks; TW, disc f-f, co-TW LB; CHD, unspecified. 
tw-10 2003; m; LB; 39 wks; TW, disc m-m, co-TW LB; CHD, unspecified. 
tw-11 2003; m; LB; 39 wks; Bwt 1700 g; TW, disc m-f, co-TW LB; VSD. 
tw-12 2003; m; LB; 36 wks; Bwt 3060 g; TW, disc m-m, co-TW LB; Tetralogy of Fallot; esoph 

atr; polycys kidney; cong tracheomalacia; dolichocephaly; polyhydr; pectus excavatum; 
died at 6 mo. 

tw-13 2004; m; LB; 39 wks; TW, disc m-m, co-TW LB; VSD.
tw-14 2005; m; LB; 40 wks; TW, disc m-m, co-TW LB; VSD.
tw-15 2008; m; LB; 33 wks; Bwt 2760; TW, monochorionic, diamniotic, disc m-m, co-TW LB; 

pulm artery atr; aneurism of atrial sept; prenat 20 wks, fetus A, no malf seen; fetus B, 
polyhydr, R atrium large, myocardial hypertrophy; amniotic sept between feti seen; Ebstein 
anom, microgastria; mat diffuse goiter; fam mat f-f TW once; fam pat m-f TW once.

tw-16 2008; f; LB; 37 wks; TW, disc f-f, co-TW LB; CHD, unspecified. 
tw-17 2009; f; LB; 37 wks; Bwt 2410 g; TW, disc f-f, co-TW LB; VSD. 
tw-18 2009; m; LB; 34 wks; Bwt 2210 g; TW, disc m-m, co-TW LB; Tetralogy of Fallot.
tw-19 2000; f; LB; 38 wks; Bwt 2300 g; TW, disc f-f, co-TW LB; hypopl R heart; ASD. 
tw-20 2002; m; LB; 31 wks; TW, disc m-f, co-TW LB; CHD, unspecified. 
tw-21 2002; m; LB; 39 wks; TW, disc m-m, co-TW LB; muscular VSD; bilat inguinal hernia. 
tw-22 2005; f; LB; 40 wks; TW, disc f-f, co-TW LB; muscular VSD.
tw-23 2008; f; LB; 36 wks; Bwt 2680 g; TW, disc m-f, co-TW LB; pulm valve sten. 
tw-24 2008; f; LB; 39 wks; TW, disc f-f, co-TW  LB; pulm artery sten; PFO.
tw-25 2009; m; LB; 34 wks; Bwt 1440 g; TW, disc m-m, co-TW LB; VSD.
tw-26 2009; m; LB; 37 wks; Bwt 2600 g; TW, conc m-m, co-TW LB (see tw-27); VSD. 
tw-27 2009; m; LB; 37 wks; Bwt 2600 g; TW, conc m-m, co-TW LB (see tw-26); VSD. 
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ee-38. 

(24 ) 

 – sir-2 . 

, : 
21-24,          1   (LB), 23           -
25-34,          1   (SA),   1             8        7 

, 22                             4        4 
                     0        1 

tw-28 2000; m; LB; 33 wks; TW, disc m-m, co-TW LB; R acoustic meatus atr; R microtia. 
tw-29 2000; m; LB; 38 wks; TW, disc m-m, co-TW LB; Down synd (no karyotype); died; mat 

schizophrenia. 
tw-30 2001; m; LB; 36 wks; TW, disc, m-f, co-TW LB; amniotic bands synd; bilat clubfoot; 

prenat polyhydr. 
tw-31 2001; f; LB; 35 wks; TW, disc f-f, co-TW LB; polycys kidney.
tw-32 2001; m; LB; 36 wks; TW, disc m-m, co-TW LB; balanic hyposp. 
tw-33 2004; m; LB; 40 wks; TW, disc m-f, co-TW LB; cong hydroceph.
tw-34 2006; f; SA; 25 wks; TW, disc m-f, co-TW S; abs shoulder, forearm, femur; cystic 

hygroma; IVF.
tw-35 2006; m; LB; 36 wks; Bwt 2900 g; TW, disc m-f, co-TW LB; L uretherohydronephrosis; 

prenat 30 wks, L kidney enlarged, 60x45 mm, pelvi-calyceal system 36 mm - 
hydronephrosis of the 4th stage; fam mat f-f TW once.

tw-36 2007; m; LB; 28 wks; TW, disc m-m, co-TW LB; ileum atr; died at 6 d; prenat polyhydr. 
tw-37 2009; m; LB; 34 wks; TW, disc m-m, co-TW LB; hydranencephaly; fam mat m- m TW 

twice and f- f TW once.
tw-38 2009; f; LB; 34 wks; TW, disc f-f, co-TW LB; R cataract. 
tw-39 2009; f; LB; 31 wks; Bwt 700 g; TW monochorial diamniotic, disc f-f, co-TW LB; extensive

intest sten; died at 2 d. 
tw-40 2002; m; LB; 38 wks; TW, disc m-m, co-TW LB; balanic hyposp.
tw-41 2002; m; LB; 38 wks; TW, disc m-m; co-TW LB; balanic hyposp.
tw-42 2002; m; LB; 34 wks; TW, disc m-m; co-TW LB; balanic hyposp.
tw-43 2003; m; LB; 35 wks; TW, disc m-m, co-TW LB; peno-scrotal hyposp; prenat polyhydr. 
tw-44 2004; m; LB; 37 wks; TW diamniotic, symmetrical, disc m-m, co-TW LB; reduct R arm. 
tw-45 2004; m; LB; 28 wks; TW, disc m-m, co-TW LB; jejunal atr; died at 20 d. 
tw-46 2004; f; LB; 37 wks; TW, disc f-f, co-TW LB; Dandy-Walker malf.
tw-47 2006; m; LB; 34 wks; TW  conc m-f; co-TW LB (see tw-48); Down

secondary; prenat chronic fetal hypoxia. 
tw-48 2006; f; LB; 34 wks; TW  conc m-f; co-TW LB (see tw-47); hydroceph; prenat chronic fetal 

hypoxia. 
tw-49 2008; amb, LB; 35 wks; TW, disc m-amb, co-TW LB;  amb genitalia; bifid scrotum; 

urogenital sinus; perineal hyposp. 
tw-50 2009; f; LB; 33 wks; TW, diamniotic, disc f-f, co-TW LB; abd wall def; neonatal death; 

prenat 21 wks, fetus A, malf not noted; fetus B, large abd wall def and organs eventr 
covered w membrane; mat smoking. 

tw-51 2009; f; LB; 36 wks; Bwt 1760; TW monochorial diamniotic, disc f-f, co-TW LB; 
arthrogryposis mult cong; prenat 34 wks, IUGR, ascitic; fam mat f-f TW once, fam pat m-m
TW once.

________________________________________________________________________________
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,

 –  (10 )
ter-1 2001; u; ToP; 25 wks; TER, sacro-coccygeal. 
ter-2 2003; u; ToP; 19 wks; TER, sacro-coccygeal.
ter-3 2003; f; LB; 40 wks; Bwt 3100 g; TER, sacro-coccygeal.
ter-4 2003; u; ToP; 21 wks; Bwt 550 g; TER, sacro-coccygeal.
ter-5 2004; m; LB; 37 wks; Bwt 3500 g; TER, sacro-coccygeal.
ter-6 2007; f; LB; 31 wks; Bwt 1900 g; TER, sacro-coccygeal; prenat 18 wks, non-homogenous 

echogenic cystic incl in coccygeal area; at 26 wks: polyhydr and same mass, sacro-
coccygeal TER; mat diabetes mellitus, non-toxic goiter. 

ter-7 2001; f; LB; 39 wks; Bwt 3090 g; TER, sacro-coccygeal.
ter-8 2005; f; LB; 31 wks; Bwt 2700 g; TER, sacro-coccygeal.
ter-9 2008; f; S; 25 wks; Bwt 1070 g; TER, L face-neck; prenat 20 wks, large tumor-like w cystic 

component, TER. 
ter-10 2009; f; LB; 39 wks; Bwt 3290 g; TER, sacro-coccygeal; prenat 20 wks, mass w cystic incl 

in coccygeal area, TER.

neo-1 2007; f; LB, 34 wks; Bwt 2450 g; TER-teratoblastoma, histology similar to a metastatic 
ovarian tumor, neck and trachea impacted; HOLOP, lobar; died at 2 wks; gestation in 
vicinity of nuclear power plant; prenat 33 wks, polyhydr; biparietal diameter 90 mm, 
calculated OFC=324 mm, cav-sept-pel 8 mm wide, post horns 6 mm wide, cisterna magna 
10 mm, transcerebel diameter 45 mm, tumour-like multichambered structure 110x87 mm 
on neck L surface. 

 –  (11 )
vter-1 2000; f; LB; 42 wks; Bwt 3200 g; TER, sacro-coccygeal; died at 10 d, postmortem 

diagnosis: immature teratoma 15x16x16 cm with bleeding ulcer at the  top. Mat age 32 yrs, 
gravidity 3. 

vter-2 2002; f; LB; 39 wks; Bwt 3560 g; TER, sacro-coccygeal (10x15 cm, skin unchanged, with 
cystic vaginal fistula, surgery: thin-walled cystic formation  filled with transparent yellow 
liquid); prenat at 36 wks, sacro-coccygeal TER. Mat age 24 yrs, gravidity 2. 

vter-3 2006; m; LB; 40 wks; Bwt 4100 g; TER, sacro-coccygeal. Mat age 19 yrs, gravidity 1. 
vter-4 2002; f; LB; 31 wks; Bwt 1930 g; TER, sacro-coccygeal (38 cm in diameter with 

hemangiomatosis areas and bleeding ulcers; anus is displaced forward, overstretched and 
deformed); died at 1 d; prenat at 22 wks, SB; prenat at 26 wks, coccygeal hygroma. Mat 
age 19 yrs, gravidity 1. 

vter-5 2004; m; LB; 40 wks; Bwt 3500 g; TER, coccygeal (15x12x11 cm, paste consistency, with 
fluctuation; skin is unchanged). Mat age 26 yrs, gravidity 1. 

vter-6 2006; m; S; 31 wks; Bwt 3650 g; TER, sacro-coccygeal giant; prenat at 20 wks, polyhydr, 
sacro-coccygeal TER. Mat age 30 yrs, gravidity 1. 

vter-7 2008; f; ToP; 19 wks; TER, sacro-coccygeal; prenat at 19 wks, sacro-coccygeal TER. Mat 
age 28 yrs, gravidity 3.

vter-8 2008; f; ToP; 20 wks; Bwt 400 g; TER, sacro-coccygeal (11x6x4 cm); prenat at 19 wks, 
sacro-coccygeal TER. Mat age 32 yrs, gravidity unknown. 
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vter-9 2009; f; LB; 40 wks; Bwt 3800 g; TER, sacro-coccygeal (10x7 cm); prenat at 39 wks, 
sacro-coccygeal TER. Mat age 24 yrs, gravidity 2. 

vter-10 2009; f; LB; 41 wks; Bwt 3000 g; TER,  maxillary. Mat age 27 yrs, gravidity 1.  

vter-11 2005; m; LB; 38 wks; Bwt 4690 g; terato-blastoma sacro-coccygeal malignant (surgery: 
solid tuberous pear-shaped tumor, 10x11x10 cm, top of the tumor is like fish meat with 
degradation and contains regional lymph nodes 0.5 cm in diameter); prenat at 38 wks, 
urinary bladder anomaly. Mat age 19 yrs, gravidity 1.

 –  (6 )
kter-1 2002; f; LB; 37 wks; Bwt 1800 g; TER, sacro-coccygeal. Mat age 22 yrs, gravidity 1. 
kter-2 2002; m; ToP; 25 wks; Bwt 220 g; TER, sacro-coccygeal; prenat  at 18 wks, TER in 

coccygeal area of spine, breech presentation. Mat age 28 yrs, gravidity 1. 
kter-3 2003; f; LB; 40 wks; Bwt 3200 g; TER, sacro-coccygeal; prenat oligohydr. Mat age 19 yrs, 

gravidity 1. 
kter-4 2004; f; LB; 38 wks; Bwt 3750 g; TER of thymus; prenat at 37 wks, polyhydr, 

hydrothorax, ascites. Mat age 33 yrs, gravidity 3. 
kter-5 2005; f; ToP; 18 wks; Bwt 220 g; TER, sacro-coccygeal; prenat at 18 wks, TER in 

coccygeal area of spine 58x43 mm. Mat age 30 yrs, gravidity 2. 
kter-6 2008; f; LB; 39 wks; Bwt 4370 g; TER, sacro-coccygeal. Mat age 28 yrs, gravidity 2. 

kter-7 2005; m; ToP; 18 wks; Bwt 220 g; THAB R, R liver lobe eventrated; TER, sacro-
coccygeal (7 cm in diameter, incl liver, cerebral, cartilaginous tissues); apl diaphr; prenat at 
18 wks, fetal death, sacro-coccygeal TER. Mat fibromyoma of uterus, carbon monoxide 
poisoning. Mat age 30 yrs, gravidity 3. 

 NTD, ,

ov-1 2002; u; SA; 17 wks; AN; OM; prenat 15 wks; mat age 48 yrs.
ov-2 2003; m; LB; 35 wks; Bwt 2100 g; at b OFC 30 cm, 3rd pct; suspected Meckel-Gruber

complex; ENC frontal; sacral rachischisis; OM; MIC; CL/P central; Meckel 
diverticulum; bilat polycys kidney; bilat cryptorchidism; hyposp penile; micropenis; prenat 
25 wks, oligohydramnios, chorioamnionitis; died at 9 d post surgery; autopsy: same 
malformations plus creberal edema; mat age 38 yrs, gravida 5; placenta 390 g.

ov-3 2004; f; ToP; 24 wks; AN; OM; prenat 20 wks; mat age 18 yrs, gravida 1.
ov-4 2005; u; ToP; 18 wks; SB unspecified, meningoencephalocele; OM; prenat at 14 wks; mat 

age 20 yrs, gravida 1.
ov-5 2008; m; ToP; 20 wks; Bwt 650 g; ENC occipital; OM; int hydroceph; prenat at 18 wks, 

hydroceph, hypopl cerebellum, ENC, OM; mat age 35 yrs, gravida 3.
ov-6 2009; f; ToP; 22 wks; Bwt 320 g; CRA (AN+rachischisis); OM; prenat at 20 wks, AN, 

rachischisis, OM; mat age 27 yrs, gravida 1.
ov-7 2000; f; ToP; 25 wks; Bwt 530 g; INIEN; OM; CL/P bilat; pulm hypopl; trilocular heart;

ectopic spleen and kidney; L clubfoot; prenat at 22 wks; mat age 22 yrs, gravida 2.
ov-8 2001; u; ToP; 23 wks; SB; OM; prenat at 20 wks; mat fam two ectopic pregnancies and 

infertility; mat age 26 yrs, gravida 1.
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ok-1 2004; m; ToP; 19 wks; TW dichorionic; acardia; AN, OM; agen spleen; amelia, upper L; 
mOPH; liver agen; anotia L; tetraoligodactyly; prenat at 19 wks; mat age 22 yrs.

ok-2 2006, f;  ToP; 22 wks; SB lumbar; OM; prenat at 19 wks; prev preg 2005 - TOP (SB lumbo-
sacral); mat age 39 yrs, gravida 5. 

ok-3 2008, u; ToP; 14 wks; CRA; OM; prenat at 12 wks; mat age 26 yrs, gravida 1. 
ok-4 2006, f; ToP; 16 wks; CRA; OM; prenat at 16 wks; mat age 23 yrs; gravida 2. 
ok-5 2003, f; ToP; 19 wks; INIEN; OM; prenat at 19 wks; mat age 26 yrs, gravida 3. 
ok-6 2003; f; ToP; 20 wks; CRA; OM; prenat at 20 wks; mat age 24 yrs, gravida 2. 
ok-7 2009; u; SA; 20 wks; SB, lumbar; OM; amb genitalia; talipes calcaneovalgus; prenat at 18 

wks; mat age 27 yrs, gravida 3. 

2000-2009 : c-3; f-2, 4-8; g-4; h-1; h-3; l-5; m-2; m-5; m-6
.
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