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Congen i t a l chest wall ma l fo rma t ions in Niger ians 

E. O . O . O D E L O W O 
Department of Surgery, University of florin and Teaching Hospital, llortn, Nigeria 

S u m m a r y 

The p a t t e r n of c o n g e n i t a l ches t wall m a l f o r m a -
t ions h a s b e e n s t u d i e d p rospec t ive ly at the 
Univers i ty of I lor in T e a c h i n g H o s p i t a l b e t w e e n 
1983 and 1987. A cl inical se r ies of 20 pa t i en t s 
was f o u n d a m o n g 2195 p a t i e n t s se lec ted ran-
domly f r o m 11),031 p a t i e n t s o b t a i n i n g rad io -
g r a p h s . a n d a l so f r o m 1070 p a t i e n t s s e e n in t he 
C a r d i o t h o r a c i c S u r g e r y Cl in ic . A n au topsy 
series of 15 f o e t u s e s a n d n e w b o r n s was f o u n d 
a m o n g 205 s t u d i e d fo r m a l f o r m a t i o n s . T h e 
35 cases w e r e f o u n d to h a v e s u p e r n u m e r a r y r ibs 
(10 cl inical , e igh t a u t o p s y ) , a b s e n t o r de f ec t i ve 
ribs ( t h r e e c l in ica l , f o u r a u t o p s y ) , s t e rnocos t a l 
d e f o r m i t i e s ( t h r e e cl inical , t h r e e a u t o p s y ) a n d 
four clinical ca ses wi th t h o r a c i c / t h o r a c o - l u m b a r 
scoliosis a n d n e o n a t a l d w a r f i s m wi th shor t r ibs. 
A p a r t f r o m t w o a u t o p s y s p e c i m e n s ( C a n t r e l l ' s 
pentalogy wi th ac ran ia a n d extensive a b d o m i n o -
per inea l o m p h a l o c e l e ) w h o s e assoc ia ted mal-
f o r m a t i o n s a p p e a r e d t o be i n c o m p a t i b l e wi th 
life, all f o e t u s e s a n d n e w b o r n s a p p a r e n t l y had 
usual p e r i n a t a l c a u s e s of d e a t h . O n e pa t ien t 
p r e s e n t e d wi th cos toc l av i cu l a r s y n d r o m e whi le 
a n o t h e r h a d ches t wal l excis ion fo r a s u s p e c t e d 
t u m o u r in a b i f id r ib . A pa t i en t with P o l a n d ' s 
S y n d r o m e a n d a b s e n t d ig i t s , and a n o t h e r i n f an t 
with C a n t r e l l ' s S y n d r o m e a r e a w a i t i n g surgical 
r e cons t ruc t i on . T h e i n c i d e n c e of t he m a l f o r m a -
tions is a p p r o x i m a t e l y 1 . 0 1 % . O t h e r c l in ico-
pathologica l f e a t u r e s a r e p r e s e n t e d a n d the 
l i te ra ture is r e v i e w e d . 

Resume 

Une e t u d e p r o s p e c t i v e ( 1 9 8 3 - 8 7 ) a <5te m e n l e 
sur la n a t u r e d e s m a l f o r m a t i o n s c o n g e n i t a l e s a u 
cen t re hosp i t a l o -un ive r s i t a i r e d ' l l o r i n . U n e 
sdrie c l in ique d c 20 m a l a d e s a e td t i r ee d e 2195 
malades r e p e c h e s a u h a s a r d p a r m i 10,031 pe r -
sonnes a la r e c h e r c h e d e s r a d i o g r a p h i c s ainsi 
que de 1070 m a l a d e s a la c l in ique d e ch i ru rg ie 

ca rd io tho rac ique . U n e s<5ric d ' a u t o p s i e de 15 
foe tus ct de nouveaux-nds a <5td d d c o u v e r t e 
chez 205 s u j e t s d tudids p o u r m a l f o r m a t i o n s . 
L ' on a d & o u v e r t chez les 35 su je t s , d e s co t e s 
s u p p l e m e n t a i r c s (10 c l in iqucs) , huit d ' a u t o p -
sie) une absence ou une de fec tuos i t c de co t e s 
( t rois c l in iqucs , q u a t r e d ' a u t o p s i e ) , d e s d e f o r -
mitds s t emo-cos t a l e s ( trois c l in iqucs , t ro is 
d ' a u t o p s i e ) ct q u a t r e cas c l in iqucs avee scoli-
ose tho rac ique / tho rac ico - lomba i re et nan i sme 
ndonata l avee cotes cou r t e s . Exccp tds d e u x 
echant i l lons d ' au tops i e (pen ta log ie d e Cant re l l 
avee ac ran ie ct o m p h a l o c e l e a b d o m i n o p e r i n e a l 
e t e n d u ) don t les m a l f o r m a t i o n s accesso i res 
sembla ien t incompa t ib l c s avee la v ie , tous les 
foe tu s ct nouvcaux-nds mani fes ta i cn t a p p a r e m -
m c n t d e s causcs pe r ina ta lcs hab i tuc l l e s dc 
m o r t . U n m a l a d e a indiqud un s y n d r o m e 
costoclaviculaire a lo rs q u ' u n a u t r e ava i l subi 
une excision d u m u r d e la po i t r ine p o u r cause 
soupqon de t u m c u r d a n s u n e c o t e b i f u r q u d e . 
Un m a l a d e s o u f f r a n t du s y n d r o m e d e Po land 
avee absence de do ig ts et un a u t r e e n f a n t a t t e in t 
du s y n d r o m e de Cant re l l a t t c n c n t u n e r econ-
st ruct ion chi rurgica le . L ' i nc idence d e s ma l fo r -
ma t ions a dtd de 1 .01% a p p r o x i m a t i v e m e n t . 
D ' a u t r c s trai ts c l in ico-pa tho log iques son t 
p resen tds a lors q u e la l i t e r a t u r e est pas sdc en 
r evue . 

In t roduc t ion 

T h e l i t e ra tu re on congen i t a l ches t wal l ma l fo r -
ma t ions in A f r i c a n s is scan ty . W h a t is ava i lab le 
is in the fo rm of d i f f e r en t i a l d i agnos i s in case 
r e p o r t s (1), o r m e n t i o n e d wi th as soc ia ted mal-
f o r m a t i o n s (2-5) . O n the o t h e r h a n d thorac ic 
wall m a l f o r m a t i o n s w e r e no t d e s c r i b e d in five 
se r ies tha t i nc luded e x t r a c a r d i a c m a l f o r m a t i o n s 
(6-10). 

T h i s p a p e r p r e s e n t s a s e r i e s of 20 p a t i e n t s a n d 
15 pe r i na t a l a u t o p s i e s wi th va ry ing d e g r e e s of 

263 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



E. O. O. Odelowo 

chcs t wall m a l f o r m a t i o n s . T h e p a p e r is b a s e d 
o n a s t u d y of 3265 p a t i e n t s a n d 205 p e r i n a t a l 
a u t o p s i e s d o n e b e t w e e n 1983 a n d 1986 a t t he 
U n i v e r s i t y of I lor in a n d U n i v e r s i t y of I lor in 
T e a c h i n g H o s p i t a l ( U I T H ) . 

S u b j e c t s a n d m e t h o d s 

A s a m p l e p o p u l a t i o n of p a t i e n t s , a t t e n d i n g the 
c l inics a n d w a r d s of t h e G e n e r a l H o s p i t a l W i n g 
of t h e U I T H b e t w e e n 1983 a n d 1986, was 
s e l e c t e d o n t h e bas i s of h a v i n g h a d at least o n e 
chcs t r a d i o g r a p h d u r i n g the p e r i o d of c a r e . O u t 
of th is l a rge s a m p l e p a t i e n t s wi th a l t e r n a t e o d d -
n u m b e r e d X - r a y r e c o r d s w e r e s e l ec t ed fo r 
d e t a i l e d r e v i e w pe r iod ica l ly d u r i n g t h e s t u d y 
p e r i o d . In a d d i t i o n , all p a t i e n t s a t t e n d e d t o in 
t h e C a r d i o t h o r a c i c S u r g e r y Cl in ic d u r i n g the 
s t u d y p e r i o d w e r e s imi lar ly r e v i e w e d . Pa t i en t s 
f r o m t h e s e t w o s o u r c e s p r e s e n t i n g wi th ches t 
wall m a l f o r m a t i o n s c o n s t i t u t e d t he clinical 
s e r i e s . 

T h e a u t o p s y se r i e s w a s co l lec ted f r o m two 
s o u r c e s b e t w e e n 1983 a n d 1986. A f t e r o b t a i n i n g 
i n f o r m e d c o n s e n t of p a r e n t s , a b o r t i o n s , still-
b i r t h s a n d n e o n a t a l d e a t h s w e r e co l l ec t ed f r e sh -
f r o z e n f r o m t h e M a t e r n i t y W i n g of t h e U I T H 
a n d t h e E C W A H o s p i t a l , E g b e , a b o u t 100 k m 
eas t o f I lo r in . A f t e r d o c u m e n t i n g p e r i n a t a l 
f e a t u r e s a n d t a k i n g m e a s u r e m e n t s of e a c h 
s p e c i m e n , e a c h w a s s t ud i ed for g ros s d e f o r m i -
t ies . A l o n g i t u d i n a l s t e r n o t o m y incision was 
m a d e a n d the v iscera w e r e r e m o v e d fo r o t h e r 
s t u d i e s . T h e r ibs a n d v e r t e b r a e w e r e t h e n 
c o u n t e d a n d all d e f o r m i t i e s w e r e c o m p i l e d . 
O v e r a l l i n c i d e n c e a s well as i nc idence for e a c h 
m a l f o r m a t i o n w a s c a l c u l a t e d . 

Results 
T h e to t a l s a m p l e p a t i e n t p o p u l a t i o n w a s 10,031, 
wi th a l t e r n a t e o d d - n u m b e r se lec t ion of p a t i e n t s 
p r o v i d i n g a t h e o r e t i c a l s a m p l e of 2508 pa t i en t s . 
O f t h e s e 2195 ( 8 7 . 5 % ) w h o h a d c o m p l e t e 
i n f o r m a t i o n w e r e r e v i e w e d t o g e t h e r wi th 1070 
p a t i e n t s a t t e n d i n g t h e C a r d i o t h o r a c i c S u r g e r y 
Cl in ic t o f o r m a cl inical s e r i e s of 3470 p a t i e n t s . 
T w e n t y p a t i e n t s w e r e f o u n d t o h a v e ches t wall 
m a l f o r m a t i o n s . T w e l v e of t h e s e w e r e m a l e a n d 
e igh t f e m a l e , p r o d u c i n g a m a l e : f e m a l e r a t io 
of 3 :2 . A g e s r a n g e d f r o m n e w - b o r n t o 40 y e a r s 
( m e a n a g e ± s . d . : 15.6 ± 10.4) . 

O n e p a t i e n t , a n 18-year -o ld f e m a l e , p re -
s e n t e d wi th s y m p t o m s s u g g e s t i v e of cos toc lav i -
c u l a r s y n d r o m e . Phys ica l s igns w e r e , h o w e v e r , 
not c o n v i n c i n g a n d t h e r e w a s n o c o n f i r m a t o r y 
a n g i o g r a p h y . A 2 , /2 -yea r -o ld f e m a l e w i t h a b i f id 
r ight f i f t h r ib (F igs 1 & 2) h a d r e s e c t i o n of t h e 
r ib a n d ches t wal l r e c o n s t r u c t i o n b e c a u s e of 
cl inical a n d r ad io log i ca l s u s p i c i o n of t u m o u r . 
N o t u m o u r w a s f o u n d d u r i n g t h e o p e r a t i o n o r 
h i s to logica l ly . A 3 - y e a r - o l d b o y wi th a b i f id 
right t h i r d r ib (F ig . 3) p r e s e n t e d w i t h swe l l ing 
o v e r t he r ib , he is b e i n g f o l l o w c d - u p . A 2l/z-
y e a r - o l d b o y wi th d e f e c t i v e r ibs p r e s e n t e d wi th 
P o l a n d ' s S y n r o m e w i t h a s s o c i a t e d r ight h a n d 
adac ty l i a (F ig . 4 ) . H e h a s b e e n f o l l o w e d f r o m 
b i r th a n d is a w a i t i n g p l a s t i c s u r g e r y s u b j e c t t o 
c l a r i f i ca t ion of c a r d i o m e g a l y w i t h o u t m u r m u r 

Fig. I . Left anterior oblique chest radiograph of V/i-
year-old girl with bifid rib and suspected tumour ( f ). 
( A ) point to posterior expanded portion of rib before 
bifurcation. 

Fig. 2. Right anterior oblique chcst radiograph of 
same patient as in Fig 1 showing anterior portion of 
expanded rib before bifurcation. 
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Chest wall malformations 265 

Fig. 3. Postero-anterior chcst radiograph of 3-ycar-
old hoy with bifid anterior third rib ( A ) Expanded 
rib before bifurcation (*•). 

Fig. 4. Two-and-a-half-ycar-old boy with Poland's 
Syndrome (note the depressed right chcst) and 
associated right adactylia. 

being d e t e c t e d . A S ' / i - m o n t h - o l d f e m a l e wi th 
Can t re l l ' s p e n t a l o g y has a s k i n - c o v e r e d o m p h a -
locele-l ike d e f e c t a n d d e x t r o c a r d i a wi th a ven-
tr icular s ep t a l d e f e c t m u r m u r . She is thr iv ing 
while awa i t i ng de f in i t i ve c a r d i a c d iagnos i s . 

O u t of 205 f o e t u s e s a n d n e w b o r n c o r p s e s 15 
were f o u n d t o h a v e chcst wal l a n o m a l i e s . T e n 
of these had b i r th w e i g h t s r a n g i n g f r o m 1.2 to 
2.5 kg with a m e a n of 1.9 ± 0 .5 kg. W h i l e five 
o thers had we igh t s r ang ing f r o m 3.2 t o 4 . 5 kg 
(mean 3.7 ± 0 . 5 kg) . T h r e e of the 15 were 
neonata l d e a t h s , two w e r e m a c e r a t e d s t i l lb i r ths 
following i n t r a -u t c r i ne d e a t h a n d c o m p o u n d 
p re sen t a t i on , six w e r e f r e s h s t i l lbir ths d u e to 
obstet r ic c ause s a n d four w e r e s t i l lbir ths wi th 
complex m a l f o r m a t i o n s . T h e la t ter i nc luded a 
set of t h o r a c o - o m p h a l o p a g u s S i amese twins 
with a single hea r t a n d l iver , a st i l lbir th with 
Cant re l l ' s S y n d r o m e , a c r a n i a a n d a b s e n t left 
upper l imb (Fig . 5) and a n o t h e r with ex tens ive 

J ' — 

Fig. 5. Fresh stillbirth showing severe Cantrell's 
Syndrome with acrania and dysmclia of left upper 
limb. 

sacroper inea l o m p h a l o c e l e , absen t left lower 
l imb and m a l f o r m e d intes t ines assoc ia ted wi th 
knobly 13th ( l umbar ) ribs. A p a r t f rom these 
unusua l cases the foe tuses and n e w - b o r n s were 
very much like those not re leased for s tudy as 
r ega rds obs te t r ic causes of d e a t h and ex te rna l 
f ea tu re s . 

T h e types of m a l f o r m a t i o n s a n d sex dis t r ibu-
tion for the en t i re ser ies a re s h o w n in T a b l e 1. 
T h e overal l m a l e : f e m a l e rat io w a s 4 :3 while 
overal l incidence ra te for m a l f o r m a t i o n s was 
1.01 % . T h e incident ra te for each m a l f o r m a t i o n 
is as follows: 

(i) s u p e r n u m e r a r y ribs 0 . 5 2 % (cervical ribs 
0 . 2 0 % , l u m b a r r ibs 0 . 2 6 % , bif id ribs 0 . 0 6 % ) ; 

(ii) absent /defec t ive /shor t ribs 0 . 2 0 % (shor t 
ribs 0.147o, absen t ribs 0 . 0 6 % , rib de f ec t s 
0 . 0 3 % ) ; 

(iii) s te rnocos ta l de formi t i e s 0 . 1 7 % (pec tus 
c a r i n a t u m 0 . 0 6 % , Cant re l l ' s S y n d r o m e 0 . 0 6 % , 
pec tus excava tum was not found in this s tudy) ; 
and 

(iv) thorac ic scoliosis 0 . 0 9 % . 

Discussion 

T h e chcst wall m a l f o r m a t i o n s p r e s e n t e d in this 
scr ies a r c well desc r ibed in s t a n d a r d t ex tbooks . 
H o w e v e r , t he re a r e cer ta in pecul iar i t ies w o r t h 
men t ion ing . T h e p a p e r p re sen t s a scr ies as well 
as inc idence ra tes in black A f r i c a n s . A s t he 
m a j o r i t y of pa t i en t s were selected r andomly the 
f igures a r e p r o b a b l y rel iable . Pec tus excava tum 
which is r ega rded as the most c o m m o n s terna l 
d e f o r m i t y (11) is conspicuous ly a b s e n t , but the 
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266 E. O. O. Odelowo 

Tabic I . Chest wall malformations — types and distribution according to sex 

Clinical Autopsy 

Malformations Male Female Total Male Female Total Total 

Supernumerary ribs 6 4 10 6 2 8 18 
Cervical 4 3 7 7 
Bifid 1 1 2 2 
Lumbar 1 1 6 T 8 9 

Absent/defective ribs 3 3 2 2 4 7 
Short 2 2 4 4 
Absent 2 2 2 
Defective 1 1 1 

Sternal and sternocostal 1 2 3 '3 3 6 
Thor-omph* 2 2 2 
Pcctus carinatum 1 1 2 2 
CantrclPs Syndrome 1 1 1 1 2 

Others 2 2 4 4 
l l iorac ic scoliosis 2 2 
T/L scoliosis 1 1 
Neonatal dwarfism 1 1 

Total 12 8 20 8 7 15 35 

•Thoraco-omphalopagus Siamese twins. 
tThoraco-lumbar. 

r e a s o n f o r th is is no t c lea r . It m a y be d u e t o t h e 
fact t ha t it p r e s e n t s at a re lat ively y o u n g e r age 
t h a n p e c t u s c a r i n a t u m (11). It m a y t h e r e f o r e 
not be s t r ik ing e n o u g h for p a r e n t s to no t ice t he 
less s e v e r e f o r m s as t hey g r o w impe rcep t i b ly 
wi th the y o u n g chi ld . A s it is h i d d e n u n d e r t he 
c l o t h e s , t he o l d e r chi ld with pec tus c x c a v a t u m 
m a y easi ly c o m p e n s a t e by avo id ing e x p o s u r e of 
t he d e f o r m i t y . A l s o p e c t u s e x c a v a t u m is f re -
q u e n t l y a n d e r r o n e o u s l y t h o u g h t t o p r o d u c e n o 
physio logica l d e r a n g e m e n t s . H o w e v e r , pul-
m o n a r y func t ion tes ts ca r r ied o u t in the e rec t 
pos i t ion a n d d u r i n g excerc i sc 111-13), a n d 
c a r d i a c c a t h e t e r i z a t i o n d o n e in t he s i t t ing r a t h e r 
t h a n s u p i n e pos i t ion and d u r i n g exerc i se re-
vea led s ign i f ican t d e r a n g e m e n t s [11]. It is 
u n d e r s t a n d a b l e tha t in an e n v i r o n m e n t w h e r e 
m a n y a r e p r c - o c c u p i e d wi th basic hea l th p r o b -
l e m s f e w p e o p l e pay a t t e n t i o n to d e f o r m i t i e s 
that a re no t severe ly o r m o d e r a t e l y incapac i ta t -
ing at res t . 

O u r 0 . 2 0 % inc idence of cervical r ibs c o m -
p a r e s f a v o u r a b l y wi th 0 . 2 5 % of r o u t i n e t ho rac i c 
r o e n t g e n o g r a m s f o u n d by R a v i t c h (11] a l t h o u g h 

l o w e r t h a n tha t r e p o r t e d by C o c k s h o t t in 
I b a d a n (14| . It has b e e n e s t i m a t e d t h a t , 
a l t h o u g h f o u n d in a b o u t 0 . 5 % of t h e g e n e r a l 
p o p u l a t i o n , on ly a b o u t 10% of such p e o p l e a r e 
s y m p t o m a t i c [15 | . O n e p a t i e n t in o u r s e r i e s , 
with s y m p t o m s sugges t ive of cos toc l av icu la r 
s y n d r o m e , p r e s e n t e d wi th n e i t h e r c o n v i n c i n g 
physical s igns n o r c lea r i nd i ca t i ons for ang io -
g r a p h y . A l a rge r p a t i e n t p o p u l a t i o n wou ld b e 
e x p e c t e d to c o n t a i n s y m p t o m a t i c p a t i e n t s re -
qu i r ing d i agnos t i c a n d t h e r a p e u t i c p r o c e d u r e s . 

T h e a b s e n c e of cerv ica l r ibs in o u r a u t o p s y 
se r ies a p p e a r s to h a v e an e m b r y o l o g i c a l bas is a s 
d e s c r i b e d by G l e n n et al. 112] a n d H a m i l t o n a n d 
M o s s m a n [16]. T h e s c l e r o t o m e d i f f e r e n t i a t e s 
f r o m s o m i t e s to f o r m the axia l ske l e ton whi le 
t he r ibs d e v e l o p fo l lowing c h o n d r i f i c a t i o n in t he 
a d j a c e n t m e m b r a n o u s cos ta l a r e a . A t t he level 
of t he 7 th cervica l v e r t e b r a a n ossif ic c e n t r e 
which a p p e a r s in t he 6th i n t r a - u t e r i n e m o n t h 
f o r m s the a n t e r i o r p o r t i o n of the t r ansve r se 
p rocess of t h e 7 th cervical v e r t e b r a which in 
t u r n f u s e s wi th t h e p o s t e r i o r po r t i on in t he 5th 
o r 6 th yea r . It w o u l d , t h e r e f o r e , a p p e a r tha t t he 
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short a n d so f t c a r t i l a g i n o u s w o u l d - b e cervica l 
ribs might be mi s sed at a u t o p s y . E x t r a t h o r a c i c 
m u s c u l o s k e l e t a l m a l f o r m a t i o n s no t i n f r e q u e n t -
ly found in a s soc ia t ion wi th chcs t wall m a l f o r -
mat ions a p p e a r to r e p r e s e n t an e x t e n s i o n of t h e 
s ame m a l d c v c l o p m c n t . 

A l t h o u g h cerv ica l r ibs p r o d u c e s y m p t o m s in 
a small p e r c e n t a g e of ca se s , l u m b a r r ibs a n d 
absent o r d e f i c i e n t l ower t ho rac i c r ibs m a y 
b e c o m e clinically s ign i f i can t in v ic t ims of 
t h o r a c o a b d o m i n a l t r a u m a . H o w e v e r , R i c k h a m 
117) has r e p o r t e d l u n g h e r n i a s e c o n d a r y t o 
congent ia l a b s e n c e of r ibs . 

A s s o c i a t e d m a l f o r m a t i o n s a f fec t m a n a g e -
ment a n d p r o g n o s i s of che s t wall m a l f o r m a t i o n s 
s ignif icant ly , f o r e x a m p l e t h e va r ious a n o m a l i e s 
assoc ia ted w i t h C a n t r e l l ' s p e n t a l o g y 111,18-20) . 
The m o r e s e v e r e m a l f o r m a t i o n s a r e i n c o m p a t i -
ble wi th l ife a s w a s o b s e r v e d in t h r e e o r f o u r of 
the a u t o p s y s p e c i m e n s p r e s e n t e d h e r e . T h e o r e -
tically o n e of t h e S i a m e s e twins cou ld h a v e b e e n 
saved o p c r a t i v e l y . H o w e v e r , t hey w e r e deli-
vered s t i l lborn by C a e s a r i a n s e c t i o n , t he indica-
tion for w h i c h w a s c o m p o u n d p r e s e n t a t i o n wi th 
four l imbs . 

T h e r e w a s n o k n o w n ae t io logy for t he mal -
f o r m a t i o n s . T h e r e w a s n o k n o w n t h a l i d o m i d e -
like t r a n q u i l i z e r s inges ted d u r i n g p r e g n a n c y , 
but the m o t h e r of t h e s t i l lb i r th p r e s e n t i n g with 
severe C a n t r e l l ' s S y n d r o m e a d m i t t e d to using a 
t rad i t ional b a t h i n g c o n c o c t i o n d u r i n g preg-
nancy. M a n y m o r e w o m e n p r o b a b l y ingest 
t rad i t ional d r u g s in p r e g n a n c y . S o m e of 
the m u s c u l o s k e l e t a l a b n o r m a l i t i e s s e e n in the 
au topsy se r i e s a r e not t o o d i f f e r e n t f r o m those 
p r e s e n t e d by t h e t h a l i d o m i d e b a b i e s (21). 
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