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»even patients w ith  Poland anom alad, (i males and one fem ale, are 
reported. Four were affected on the right and 3 on the left side. T he clinical, 
radiological and cytogenetic  findings in these cases are discussed. In  a ll the 
patients the nipples were asym m etric, the one on the affected side w as som e­
tim es set higher or lower than the one on the normal side, in relation  to  the 
ex ten t o f the m uscle defect. One p atien t had colobom a o f  the iris. T here was 
a greater variability o f  the defect o f  the upper extrem ity and esp ec ia lly  o f  
the ipsilateral hand than o f  the m uscle anom aly. The hand seem ed alm ost 
normal in 3 cases but these cases seem  to represent the variab ility  o f  the 
m alform ation. All cases were sporadic. D elivery was com plicated in 4/7 and
one patient had a tw in brother

The Poland anomalad or Poland 
syndrome [2, 3, 7] is the association 
of a thoracic malformation, essentially 
an aplasia or hypoplasia of the pecto- 
ralis major muscle, especially of its 
sterno-costal head, with brachysyn- 
dactyly of the ipsilateral hand. Absence 
of the pectoralis minor muscle, hypo­
plasia of the serratus magnus muscle, 
micromelia, nipple and mammary 
defects have also been described. Up 
to 1972, somewhat less than 100 cases 
have been published [6].

The anomalad is usually unilateral 
and occurs sporadically. The incidence 
amounts to about 1/30,000 births or 
between 1/10,000 and 1/100,000 [4]. 
The syndrome seems to show a great 
variability of expression. Mildly af­
fected patients may have almost nor­
mal hands, while others are severely

with m yelom eningocele.

affected with dextrocardia [9] and 
renal anomalies [6, 10].

Recently, acute leukaemia has been 
reported [1, 5, 6] in patients with 
Poland anomalad. Accurate diagnosis 
is important to elucidate the relation 
that seems to exist between the 
syndrome and haematological ma­
lignancy.

To illustrate this point, we present 
here seven cases of the Poland ano­
malad and shall discuss the clinical 
manifestations, radiological and cyto­
genetic findings.

C a s e  R e p o r t s

In  all the patients, we h a v e  m ade  
a clinical stu d y  with m easurem ents o f  the 
upper extrem ities and hands and also a 
radiological exam ination and com parison
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F i g . I . Case 1 . Poland a n o m a la d  on  r ig h t side

F ig . 2. T he h an d s  o f  C ase 1 : Slight w ebbing b e tw een  fingers 2 and  3 on b o th  sides

o f  th e  affec ted  lim b  w ith  th e  norm al one.
C ase 1. — J .  A . M ., a  3 8/12 year-old 

b o y , w as born  2.6 .1971, a f te r  an  eight- 
m o n th  gem ellary  p re g n a n c y . T he fa th er and 
th e  m o th e r  w ere 27 y e a rs  old a t  the  tim e 
o f  th e  p a t ie n t’s b ir th . T h e re  w as no con­
s a n g u in ity . B irth  w e ig h t w as 2.8 kg. There 
w as no  h is to ry  o f  m a te rn a l d ru g  h ab it, 
v ir a l in fec tion  or X -ra y  exposure  during  
p re g n a n c y . T he m o th e r  de livered  tw in boys 
b y  C aesarean  sec tion . T h e  tw in  b ro ther o f

th e  p ro p o s itu s  had m yelom eningocele  and 
d ied  6 d a y s  a fte r  b irth . T he m o th e r  had  
h a d  no  spon taneous a b o rtio n , b u t  in a 
p re v io u s  p regnancy  had  de livered  a  boy 
w ho  d ied  3 days a fte r  b ir th , w ith  d e x tro ­
c a rd ia  a n d  a single ven tric le . T he  p a tie n t is 
th e  o n ly  child . The m o th e r d u rin g p re g n a n c y  
h a d  h a d  pyelonephritis an d  received  sul- 
p h o n a m id e s , m andelam ide an d  n itro fu ra n t­
o in  fo r m o re  th an  one m o n th . She also had  a 
p o s i tiv e  glucose to lerance  te s t  a f te r  th e
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fifth  m onth  o f  gestation . There was no 
history o f  diabetes in her fam ily. A chest 
X -ray w as m ade in the 7th week o f  preg­
nancy. The husband had a pararectal fistu la  
w hich dated from  his youth , and his father 
had also had one in his youth.

The child’s general health had been 
excellent. M ental and m otor developm ent 
were norm al. There was no history o f  
respiratory or urinary infection. A t p h y ­
sical exam ination  his height was 99 cm , 
w eight 20 kg, head  circumference 62 cm. 
H e had a sligh t defect o f  the right 
helix w ith  norm ally se t ears, m ild syn o ­
phrys, m alocclusion o f  the teeth , high  
arched palate, short neck, hypoplasia o f  
the right pectoralis major m uscle, espe­
cially  its  sternocostal head, right hyp o­
plastic nipple se t higher than the left one 
(Fig. 1). H e had a funnel chest w ith  
m oderate prom inence o f  the chondrocostal 
junction. B oth  hands appeared to be nor­
m al, but there w as a slight web between  
fingers 2 and 3 o f  both hands (Fig. 2). 
On the right palm , there was an aberrant 
Sydney line, and clinodactyly o f  the left

5th finger. The child is lefthanded . 
There was no dectrocardia. Four “ café  
au la it” sp ots were found on th e  le ft  
arm. Intelligence was normal. L abora­
tory data  included a normal haem oglobin  
concentration , haem atocrit and w hite-cell 
count. X -rays o f  the thorax, upper ex ­
trem ities, sp ine and skull show ed  no 
alterations.

Case 2. — J. N . C., a 19-m onth-old boy, 
was born 29.9.1974. The father and m oth er  
were unrelated and were 47 and 44 years  
old respectively . The pregnancy w as u n ­
eventful. This was the m other’s fourth  
pregnancy. She took no drugs and  had  
no viral in fection  or exposure to rad iation  
during pregnancy.

The ch ild ’s birth weight w as 3 .4  kg. 
H is 3 brothers, 30, 27 and 26 years old, 
respectively, are normal. There w as no 
fam ily h istory  o f  congenital m alform ati­
ons. The propositus had had no resp i­
ratory or urinary infections. A t th e  age 
o f 18 m onths he had a throat in fection  
w ith fever and generalized convulsions o f  
five  m inutes duration. Physical exam ina-

F ig . 3. Case 2. D efect o f  left pectoralis major m uscle, hypoplasie left nipple ly in g
lower than the right one
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F i g . 4. Case 3. C olobom a o f  right iris

F i g . 5. Case 3. Poland anom alad on right side

tion  data: height: 83 cm, weight: 14 kg, 
head  circum ference: 50 cm. There was no 
facia l asym m etry. H is neck was short and 
broad. The left pectoralis major m uscle 
w as alm ost absent. The left nipple was 
hypop lastic  and se t lower than the right 
one (Fig. 3). Café au la it spots were 
present on the anterior surface o f the right 
hem ithorax. The upper extrem ities were 
equal in  size and length . The hands were 
norm al, there w as no sim ian crease or 
S yd n ey  line on th e  palm s. The boy had

f la t  feet. Laboratory data  included a nor­
m a l haemoglobin concentration, haem ato- 
crit and white-cell count. X -rays o f the  
sku ll, spine and upper extrem ities and 
thorax  showed no alterations.

Case 3. — C. A . A ., a 9 1/2 year-old boy, 
w as born at term (6-5-1906), after a nor­
m al delivery. The m other w as 22 and 
th e  father 23 years old . There was no 
consanguinity. The child w eighed 3.4 kg at 
birth. The m other had noted  an exanthe­
m atou s rash in the fifth  m onth  o f  preg-
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nancy. There was no history o f  parental 
irradiation anti the m other had no m edi­
cation other than vitam ins. This was her 
2nd child. The 12-year-old brother is nor­
m al. The m other had 4, brothers and 5 
sisters w ith no congenital defects.

The p a tien t’s m ental and m otor de­
velopm ent had been normal. He had had 
pneum onia on four occasions and p yelo ­
nephritis when he w as 8 1/2 years old. 
On physical exam ination , his w eight was 
25 kg, height 133 cm, head circum ­
ference 51 cm. M alposition o f the teeth  
and a high arched palate were observed, 
as well as eolobom a o f  the right iris 
(Fig. 4). H e had a rather long neck. The 
lig h t  costal head o f  the pectoralis major 
m uscle was hypop lastic  in its lower part. 
The right nipple w as set lower than the 
le ft one. There w as no axillary pterygium  
(Fig. 5) or dextrocardia. Three café au la it 
spots were present, one on the right cheek, 
one on the chin and one on the right arm. 
Both upper extrem ities were o f  the sam e 
size and length, b u t the right hand was 
sm aller. There w as increased so ft tissue  
w ebbing betw een all the fingers o f  both  
hands (Fig. 6), w ith  hyperextensib ility  o f  
both  thum bs and a sim ian crease on the 
right palm . The boy w as left-handed. There 
was a wide gap betw een the first and 
second toes on both feet. Laboratory data  
showed normal blood counts, haem atocrit 
and haem oglobin concentration, and urine 
analysis. R oentgenogram s o f  the skull, 
chest and spine w ere normal. X -rays of

the hands showed membraneous syn d acty ly  
betw een all the fingers on both hands. 
The right hand was smaller, w ith brachy- 
dacty ly  and less developed carpal bones. 
There w as also a smaller interdigital space  
betw een the right thum b and second fin ­
ger. T he distal phalanx o f  the right 
thum b w as puntiform .

Case 4. — D . G. G., a 3-year-old girl, 
was born 24-8-1973. A t th at tim e, the  
father and m other were 36 and 41 years 
old , respectively . There was no consan­
gu in ity . The child was born by  Caesarean  
section, after a normal nine m onths  
pregnancy. H er birth w eight was 3.2 kg. 
The m other had a fall in the 5th m onth  
o f  gestation  and denied having had viral 
in fection  or having received any m edica­
tion. The m other’s third pregnancy ended  
in a spontaneous abortion. The child had  
two h a lf  sisters, 27 and 20 years old. The 
m other is the eldest o f  a sibship o f  seven . 
She had four brothers and two sisters. Two 
brothers died, and one, 36 years old, w as 
born w ith m alform ed feet but it was not 
possible to  exam ine him.

Ilii’ p a tien t had always been in good  
health and her intelligence is norm al. On 
exam ination , w eight and height were 25 kg  
and 91 cm , respectively, the head circum ­
ference w as 48 cm. She had norm ally se t  
ears w ith underdeveloped lobes. H er neck  
was short. The sternal head o f  the left 
pectoralis m ajor muscle was absent. She 
had a m oderate pectus excavatum  in the  
lower third o f  the sternum. There w as

F i g . 6. The hands o f  Case 3. The right hand is sm aller and there is 
a mem braneous w ebbing between a ll the finger's
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:
F ig . 7. Case 4. Poland anom alad on left side

F ig . 8. L eft hand o f Case 4. B raehydactylie fingers and triangular shape o f  d ig its 2 and 3

asym m etry  o f the nipples, the left being  
h igh er than  the right (F ig. 7). Both upper 
ex trem ities  were equal in  size and length  
b u t th e  left hand was sm aller. There was 
b raehydaety ly  o f  all the le ft fingers, more 
m arked  in  the 2nd and 3rd fingers. These 
d ig its had a triangular shape (Fig. 8) and 
th e  nails o f  the first, second and third left 
fingers were hypoplastic. B oth  thum bs 
w ere hyperextensible, clinodacty ly  o f  the  
f if th  le f t  finger w as present as well as a 
sim ian  crease on the le ft  palm . N o café au 
la it  sp ots were seen. Laboratory data  
sh ow ed  normal haem oglobin concentration, 
haem atocrit, white-cell count and p latelet 
cou n t. X -rays o f  the chest, skull and upper 
extrem ities were normal. R oentgenogram s 
o f  th e  hands showed th a t the le ft hand was 
sm aller, w ith short 2nd and 3rd left m eta­
carpal bones and absence o f  the in ter­
m ed ia te  and distal phalanges o f  the sam e

fingers. There was also braehydaetyly o f  
the left fingers w ith clinodactyly  o f  the 
fifth . The first three fingers o f  the left hand  
had a triangular shape.

Case 5. — P. L. P ., a  15-year-old boy, 
w as born at term  (22-1 -1 961). M aternal and  
paternal ages were at th a t tim e 21 years. 
A fter a fall in the fifth  m onth  o f  gestation, 
the m other had an incip ient abortion. She 
also had cystitis. N o h istory  o f  drug 
ingestion, viral infection or X -ray  exposure 
were m entioned. A fter an abnorm al deliv­
ery com plicated by p lacen ta  previa, the 
child was born w ith  3.1 kg.

The propositus is the o ldest son; he has 
tw o healthy brothers, 14 and 12 years old. 
The parents are not related and the m other 
had had no spontaneous abortion. The 
p a tien t’s health had alw ays been good but 
recen tly  he had hepatitis. H is intelligence  
is normal. On exam ination , his w eight
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F io . 9. Case 5. Hypoplasia o f  right peetoralis m ajor m uscle, the right nipple lies h ig h e i
than the left one

F ig . 10. T he hands o f  Case 6. The right hand is sm aller and there is hrachysyndacty ly

was 60 kg, height 164 cm and head 
circum ference 56 cm. H e had a slight 
synophris w ith  m oderate antirnongoloid  
slan t and m alocclusion o f  the teeth . The 
costal head o f  the right peetoralis major 
m uscle was absent w ith the ipsilateral 
nipple set higher than the left one (Fig. 9). 
Dorso-lum bar scoliosis was also present. 
The upper extrem ities were o f  the sam e  
length  but the right hand was sm aller in 
size. There was hrachysyndactyly o f  the

right hand (Fig. 10); the sy n d a ctly  was 
more marked between the 2nd and 3rd fin ­
gers bu t w as also present betw een th e  3rd 
and 4.th ones. There were no café au la it  
spots. Laboratory data revealed a nor­
mal liaem atocrit, haemoglobin con cen ­
tration and white-cell count. R o en tg en o ­
grams o f  the chest and skull w ere nor­
m al. X -rays o f  the upper ex trem ities  
showed that the humeri were equal in 
length but the right internal condylus
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F i g . 1 1 . Case 6. Poland anom alad on left side. Prom inence o f  the chrondrocostal junction

w as less developed. R ad ius and ulna were 
o f  th e  sam e length on  both  sides. There 
w as brachysyndactyly  w ith  short m eta­
carpal bones and the thum b was smaller 
th an  norm al. There w as also a dorso-lum- 
bar scoliosis w ith bifid  spine (SI).

Gase 6. — G. T. G ., a  7-year-old boy, 
w as born 10-5-1969, to  a 21-year-old 
m oth er and a 24-year-old  father, after a 
com plicated  pregnancy during which two 
doses o f  progesterone w ere administered to 
th e  m other. A t 6 1/2 m onths o f  pregnancy, 
th e  m other was hosp italized  for incipient 
prem ature labour w ith  rupture o f  m em ­

branes. T his was her first pregnancy. There 
is no consanguinity or congenital m alform a­
tion  in the fam ily . The child had had asthm a  
during infancy and pneum onia on one 
occasion . Two surgical in terventions were 
m ade to repair the syndactyly .

On exam ination, the propositus m ea­
sured 122 cm  and weighed 25 kg, h is head  
circum ference was 53.5 cm. H e had  
a m od erate  synophrys, a slight retrogna- 
th ism , th e  teeth were sm all and separated  
and th e  neck was short. The left pectoralis 
m ajor m uscle was hypoplastic w ith asym ­
m etry  o f  the nipples, the left being higher
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F i g . 12. The hands o f  Case 6. B rachydactyly  w ith  syndactyly  on left side



L. Borbolla et ni. : Poland anömalad cytogenetics 275

than the right (F ig. 11). H e had a funnel 
chest w ith  prom inence o f  the costo­
chondral junction  on the left side. The left 
upper extrem ity  and the ipsilateral hand 
were sm aller. The left fingers were shorter 
and the 3rd and 4th were flexed (Fig. 12). 
A m em braneous syndacty ly  was present 
between the 2nd and 3rd, the 3rd and 4th  
and the 4th and 5th fingers o f  the hanti. 
No nail was present on the 5th finger. 
The left thum b was broad and short w ith  
a hypoplastic nail and there was a sim ian  
crease on the left palm . There were surgical 
scars betw een fingers 2 — 3 and 3 — 4. No 
café an la it spots were detected. The labo­
ratory data  were norm al and so were the  
chest and sk»dl X -rays. The left m eta ­
carpal bones were shorter than the right 
ones and the m iddle phalanges o f  the 2nd 
and 4th fingers were lacking, w ith a rudi­
m entary phalanx on the 3rd and 5th  
fingers. D istal phalanges were absent also 
on fingers 3 — 4 — 5. There was a punti- 
form distal phalanx  on the left 1st and 
2nd fingers and m em braneous syndactyly  
between fingers 2 — 3 — 4 — 5 with radial 
deviation o f  the d ista l phalanx o f  finger 2.

The le ft hand was undersized. T he radius 
and ulna showed no alterations on either  
side.

Case 7. — O. M. A., a 4-year-old boy, 
was born 8-9-1972. The m other then  was 
26 years old and the father 35 years old. 
T hey were not related. The child w as born 
at term  after a normal delivery, w ith  
3.4 kg. There is no history o f  the m other  
having taken drugs, having had viral 
infection or having been exposed to rad ia­
tion during gestation. This was her 2nd 
pregnancy; the first ended w ith an a rti­
ficial abortion. The child’s health had been  
good, a t exam ination  his w eight w as 18 kg, 
the h eigh t 102.5 cm, head circum ference 
51.5 cm . He had sm all separated teeth , 
a short neck, the right pectoralis m ajor 
m uscle w as lacking, the right n ipple was 
set lower than the left one (F ig. 13). The 
right upper extrem ity  was underdeveloped; 
length and size o f  the arm and forearm  
were sm aller than normal. The righ t hand  
was hypoplastic with hyperextension  o f  
the w rist, flexed fingers and adducted  
thum b ( Fig. 14). The thenar and hypothen-  
ar em inences were flat, a com plete sim ian

F ig . 13. Case 7. H ypoplasia o f  right pectoralis major muscle
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F ig . 14. T he hands o f  Case 7. T he affected  hand is smaller 
w ith  flexed  brachysyndactylic fingers

crease w as present on the right palm  and an 
aberrant one on the left. The 4th  and 5th  
righ t fingers were contracted. A ll the fin ­
gers w ere brachysyndactylic and a m em ­
braneous syndactyly  w as present between  
all fingers except betw een the thum b and 
th e  2nd digit. H e was le ft  handed. H aem o­
glob in  concentration, haem atocrit and  
w hite-cell count were norm al. R oentgeno­
gram s o f  the upper extrem ities showed that 
th e  u lna, radius and hum erus on the right 
side w ere shorter. There w as an ulnar devia­
tion  o f  the right fingers w ith  shorter m eta­
carpal bones, m em braneous syndactyly , a 
shorter fir st interdigital space and osteo­
porosis. X -rays o f  the chest and skull were 
norm al.

C y t o g e n e t ic  S t u d y

A buccal smear for sex chromatin 
yielded normal results in all the cases. 
Examination of metaphases from pe­
ripheral blood cultures revealed a 
normal set of 46 chromosomes in 5 
cases. In two cases, banding of the 
chromosomes by trypsin solution and 
Giemsa staining showed no alteration.

D isc u ssio n

Six of the patients were males and 
one was a female. According to Mace 
et al. [6] the Poland anomalad shows a 
male predominance of 3 : 1 and the 
right side is affected in about 75% 
of the cases. In our series the defect 
was on the right side in 4 and on the 
left in 3 children. The anomaly of the 
pectoralis major muscle was marked 
in 3 (Cases 2, 5 and 6) and slight in 
4 cases. Three children had pectus 
excavatum. A few small café au lait 
spots were present in 3 children. 
Asymmetry of the nipples was seen 
in all the cases. We have observed in 
our series and in the pictures of 
other reported cases that the nipple 
on the affected side was sometimes 
set higher and sometimes lower than 
the one on the normal side. This sign 
might be related to the extent of the 
pectoralis major muscle defect.

None of our patients had rib defects, 
herniation of the lungs or dextro­
cardia.
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There was a greater variability of 
the defect of the ipsilateral upper 
extremity. Arm length was the least 
variable, being normal in 5/7. Its 
width was smaller in 3/7. The forearm 
was shorter in one but its width was 
less in 3/7. In one case, the hand 
seemed normal but was small and 
there was a slight membraneous 
webbing between the fingers, which 
were short. This patient had also some 
bone alterations on X-ray examina­
tion. Another child had slight webbing 
between two fingers, a Sydney line 
on the palm and clinodactyly of the 
5th finger. Case 2 had a normal hand 
and a normal osseous structure of the 
upper extremity. Brachydactyly was 
seen in 5/7 with syndactyly in 4/7 
and without syndactyly in one. There 
was syndactyly alone in one case. In 
two cases, a flexion contracture of 
the fingers was present. Case 7 had 
a malformed hand similar to that of 
t he case reported by David and Saad
[3]. As to the brachydactyly, inCases 
4, 5, 6 and 7, the metacarpal bones 
were short and in Cases 4 and 6 the 
intermediate phalanges were missing. 
The distal phalanges were absent in 
two children. The syndactyly was 
slight in Cases 1, 3 and 7 and was pre­
sent between all the fingers except be­
tween thumb and index in Cases 3 and 
7. In Cases 5 and 6, the syndactyly was 
more marked and in Case 5 only 
between the 2nd and 3rd fingers. The 
patients of Mace et al. [6] showed 
brachydactyly on the side of the 
muscle defect in 4/7, absence of pha­
langes or digits in 3/7. One of their 
patients had no thumb, and syndacty­

ly was seen in 4/7. Variability was 
marked in the anomaly of the hand 
and the degree of the hand defect did 
not seem to be closely related to the 
extent of the pectoralis major anom­
aly. The slight malformation of the 
hand may be overlooked, as we 
showed in 2 of our patients, and it 
seems that in cases called unilateral 
malformation of the pectoralis major 
muscle, the hand defect may have 
been undetected if it was moderate. 
One of our patients had a malforma­
tion not reported until now, a colo- 
boma of the iris on the same side as 
the muscle defect.

No attempt at abortion was men­
tioned in our series, in contrast to that 
of David [2]. Delivery was compli­
cated in 4, and placenta previa and 
ruptured membranes occurred in 2 
of the mothers. In Case 1, the twins 
were of the same sex and both had 
congenital defects: one had Poland 
anomalad and the twin who died, 
a myelomeningocele. Myelomeningo­
cele is a closure defect compatible 
with a multifactorial/threshold expla­
nation and this might be a possibility 
also as regards the Poland anomalad.
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