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Juvenile polyposis in a fa m ily  w ith  « fam ilia l adenom atous 
polyposis» —  an accidenta l find  o r a natura l phenom enon?

Dmitry Yu. Pikunov, Anna N. Loginova, Alexander M. Kuzminov,
Margarita Kh. Toboeva, Alexey A. Barinov, Alexey S. Tsukanov
Ryzhikh National Medical Research Center of Coloproctology (Salyama Adilya str., 2, Moscow, 123423, Russia)

ABSTRACT Hereditary polyposis syndromes are genetically determined conditions characterized by multiple polyps observed in 
patients throughout the gastrointestinal tract. The most common is familial adenomatous polyposis. At the same 
time, the juvenile polyposis syndrome found under it can be considered the most common in hamartomous polyposis 
syndromes, however, according to the endoscopic picture, it often causes one of the forms of adenomatous polypo­
sis. A clinical case of the family with suspected familial adenomatous polyposis for years, and only complete exome 
sequencing revealed juvenile polyposis syndrome. A previously unknown pathogenic mutation in the SMAD4 gene was 
detected —  c .705dupA (p.Gly236ArgfsTer28).
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INTRODUCTION

H e re d ita ry  p o ly p o s is  s y n d ro m e s  are a w ho le  
g ro u p  o f  g e n e t ic a lly  d e te rm in e d  c o n d it io n s  

c h a ra c te r ize d  by  the  d e v e lo p m e n t  o f  m u lt i­
p le  p o ly p s  in p a t ie n t  th r o u g h o u t  the  g a s t r o ­

in t e s t in a l  tra c t. In  a d d it io n ,  p a t ie n t s  w ith  
t h is  p a th o lo g y  have  an in c re a se d  r isk  o f  d e ­
v e lo p in g  b o th  c o lo re c ta l can ce r and  tu m o rs  

o f  e x t ra - in t e s t in a l  s it e s .  T hus, m a lig n a n t  
tu m o rs  o f  the  la rge  in t e s t in e  c a u se d  b y  the  

p re se n ce  o f  h e re d ita ry  p o ly p o s is  sy n d ro m e  
a c c o u n t  fo r  up to  2 - 3 %  in  th e  g e n e ra l s t a ­
t i s t i c s  o f  c o lo re c ta l cance r [1,2]. A c c o rd in g  

to  th e  n a tu re  o f  p o ly p s  fo rm ed  in  th e  g a s ­
t r o in te s t in a l  tra c t, p o ly p o u s  s y n d ro m e s  are 

d iv id e d  in to  a d e n o m a to u s  and  h am a rto m ic  
[3]. The  m o st  com m on  and  m o st  s tu d ie d  in 

t h is  g ro u p  o f  d ise a se s  is  fa m ilia l a d e n o m a ­
t o s is  p o l ip o s is  (FAP) —  a sy n d ro m e  w ith  an 
a u to so m a l d o m in a n t  ty p e  o f  in h e r ita n c e

due  to  th e  p re se n ce  o f  a m u ta t io n  in the  
A P C  ge n e  and  c h a ra c te r ize d  b y  th e  a p ­

p ea rance  o f  m u lt ip le  (fro m  se v e ra l te n s  to  
se v e ra l t h o u s a n d s )  a d e n o m a to u s  p o ly p s  in 
the  co lon . A c c o rd in g  to  g e n e ra lly  accep ted  

data, the  r isk  o f  d e v e lo p in g  c o lo re c ta l c a n ­
cer in FAP re ach e s  7 0 - 1 0 0 %  [2], t h u s  fa m il­

ia l co lo n  a d e n o m a to s is  can  be co n s id e re d  
an o b lig a te ly  p re c a n c e ro u s  c o n d it io n .
I t  is  im p o r ta n t  to  n o te  th a t  a c c o rd in g  to  

v a r io u s  a u th o rs ,  the  f re q u e n c y  o f  d e te c t io n  
o f  m u ta t io n s  in  the  A P C  gene  in FAP is  7 0 ­

8 5 %  [4, 5]. A t  th e  sam e  tim e, in  som e  case s, 
w ith  a p e c u lia r  c l in ic a l p ic tu re , a g e n e t ic  

s tu d y  in d ic a te s  th e  a b se n c e  o f  m u ta t io n s  
in th e  A P C  and  M utYH  g e n e s  re sp o n s ib le  fo r  
the  m a n ife s t a t io n s  o f  a d e n o m a to u s  p o ly p o ­

s is  syn d ro m e .
Su c h  a s it u a t io n  re q u ire s  the  c o n t in u a ­

t io n  o f  th e  d ia g n o s t ic  se a rch  w ith  th e  in ­
c lu s io n  o f  o th e r  rare h e re d ita ry  p o ly p o s is  

s y n d ro m e s  in th e  d if fe re n t ia l se r ie s .  One o f
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th e  d ise a se s  m a sq u e ra d in g  a s  the  FAP can 

be co n s id e re d  ju v e n ile  p o ly p o s is  sy n d ro m e  
(JP S ), w h ich  re fe rs to  h a m a rto m ic  p o ly p o ­

s is  s y n d ro m e s; how ever, a c c o rd in g  to  the  
e n d o sc o p ic  p ic tu re , it  o fte n  re se m b le s  one  

o f  th e  fo rm s  o f  a d e n o m a to u s  p o ly p o s is  s y n ­
d rom e  [6].
J u v e n ile  p o ly p o s is  sy n d ro m e  (O M IM  # 

1 7 4 9 0 0 ) is  a rare d ise a se  w ith  an a u t o s o ­
m a l d o m in a n t  ty p e  o f  in h e r ita n c e , w h ich  

is  c h a ra c te r ize d  by th e  p re se n ce  o f  m u lt i­
p le  ju v e n ile  p o ly p s  in  th e  g a s t r o in te s t in a l  
tra c t. P o lyp s  are fo u n d  m a in ly  in the  la rge  

in t e s t in e  (9 8 % ),  s to m a c h  (1 4 % ),  d u o d e ­
num  (7 % ) ,  je ju n u m  and  ileum  (7 % )  [7]. The 

n u m b e r o f  d e te c te d  p o ly p s  is  v e ry  va r ia b le : 
in  som e  p a t ie n ts ,  the re  m ay be o n ly  fo u r  

or f iv e  o f  them  in th e ir  e n t ire  life; in  the  
o th e r  m em bers o f  the  sam e  fam ily , it  can 
reach  1 0 0  or m ore [8]. In  a d d it io n  to  j u v e ­

n ile  p o lyp s, p a t ie n t s  m ay  have  a d e n o m a ­
to u s  p o lyp s, w h ich  g re a t ly  c o m p lic a te s  the  

d ia g n o s is  o f  th e  d ise a se  [6]. A t  the  sam e  
tim e, th e  term  'ju v e n ile  p o ly p ' d e f in e s  it s  
h is t o lo g ic a l  s t ru c tu re , and  n o t  the  a ge  o f 

a p p e a ra n ce  o f  p o lyp s.  T hu s, the  p re se n ce  o f  
s in g le  ju v e n ile  p o ly p s  is  n o t  c o n s id e re d  as 
b e lo n g in g  to  a h e re d ita ry  J P S  and  can be 

d e te c te d  in  2 - 3 %  o f  ch ild re n  and  a d o le s ­

c e n ts  [9]. A n o th e r  p e c u lia r  fe a tu re  o f  the  
J P S  is  an in c re a se d  r isk  o f  d e v e lo p in g  m a ­
lig n a n t  n e o p la sm  o f  th e  la rge  in t e s t in e  and  

sto m a c h  can ce r in  p a t ie n ts ,  w h ich  re ach e s 
4 0 - 5 0 %  and  2 0 % ,  re sp e c t iv e ly  [9,10].

The  p re va le n ce  o f  th e  J P S  ra n g e s  from  
1 :1 0 0 ,0 0 0  to  1 :1 6 0 ,0 0 0  p eo p le  [11]. In  6 0 %  
o f  ca se s, th e  m o le cu la r  g e n e t ic  ca u se  o f  the  

J P S  is  th e  p re se n ce  o f  a h e re d ita ry  m u ta ­
t io n  in one  o f  the  ge n e s: SM A D 4, lo ca lize d  
on c h ro m o so m e  18q 21 , or B M P R 1 A , lo ca ted  
on c h ro m o so m e  10q22 .

B o th  g e n e s  are in v o lv e d  in th e  s ig n a l in g  
c a sca d e  o f  the  TGFB fam ily , w h ich  p la y s  a 
key ro le  in  s u p p re s s in g  ce ll g ro w th  and  

a p o p to s is  [12]. A t  the  sam e  tim e, a b o u t  
2 5 %  o f  n e w ly  d ia g n o se d  c a se s  are sp o ra d ic  

and  are a s so c ia te d  w ith  de novo  m u ta t io n s
[7,12]. A c c o rd in g  to  one  o f  the  m o st  c o m ­

p re h e n s iv e  d a ta b a se s  on m u ta t io n s  in the

hum an  genom e, HGM D P ro fe s s io a n a l 2021 .1 , 

o n ly  141 p a th o g e n ic  v a r ia n t s  in  the  SM A D 4  
ge n e  and  1 6 0  in the  BM PR1A  ge n e  have  been 

d e sc r ib e d  in th e  w orld .
Due to  th e  h ig h ly  v a r ia b le  c lin ic a l p ic tu re  

and  th e  rare occu rrence , th e  d ia g n o s is  o f  
the  J P S  is  o fte n  d if f ic u lt .  In  t h is  paper, we 
p re se n t  a c lin ic a l ca se  o f  a fa m ily  in  w h ich  

the  p re se n ce  o f  fa m ilia l a d e n o m a to s is  p o l­
y p o s is  w as su sp e c te d  fo r  se v e ra l yea rs, and  

o n ly  a fu ll-e x o m e  s tu d y  h e lped  to  re ve a l a 
ju v e n ile  p o ly p o s is  sy n d ro m e , w h ile  a new  
p a th o g e n ic  v a r ia n t  in th e  SM A D 4  gene, n o t  

p re v io u s ly  d e sc r ib e d  in  th e  lite ra tu re , w as 
id e n t if ie d  in  the  p a t ie n ts .

Clinical Case
The f ir s t  m em ber o f  R.'s fa m ily  w ho  ap p lie d  
to  th e  R N M R C o f C o lo p ro c to lo g y  w as p a t ie n t  

I I I . 1  (F ig . 1).
In  2019, a t  th e  age  o f  59, sh e  w a s c o n su lte d  

in an o u tp a t ie n t  u n it  o f  th e  Center. From 
the  h is t o ry  o f  th e  d ise a se  it  b ecam e  know n  

th a t  from  the  age  o f  13  sh e  n o ted  th e  b lo o d  
in s to o ls ,  sh e  w as e xa m in e d  a t th e  p lace  o f 
re s id ence , a la rge  p o lyp  o f  the  s ig m o id  c o ­

lon w as d e te c te d  d u r in g  c o lo n o sc o p y , a s  a 
re su lt  o f  w h ich  a re se c t io n  o f  the  s ig m o id  

co lon  w as p e rfo rm ed  in 1975 . D u r in g  a c o n ­
t ro l e x a m in a t io n  3 y e a rs  a fte r  the  su rge ry , 

in th e  p a t ie n t  p o ly p s  in  th e  r ig h t  co lon  
were d e te cte d . Sh e  w a s s e n t  to  the  RNM RC  
o f  C o lo p ro c to lo g y , w here, b a se d  on the  

p re se n ce  o f  m u lt ip le  p o ly p s  in  th e  la rge  in ­
te s t in e  w ith  a p re d o m in a n t  lo c a t io n  in the  

r ig h t  co lon , the  y o u n g  age  o f  the  p a t ie n t  
w ho  ap p lied , sh e  w as d ia g n o se d  w ith  FAP. 
Due to  th e  tre a tm e n t  a p p ro ach  ap p lie d  at 

th a t  tim e, b a se d  on the  c lin ic a l p ic tu re  o f 
the  d ise a se , in 1 9 8 0  the  p a t ie n t  u n d e rw e n t 

a r ig h t  h e m ico le c to m y . F o llo w -u p  a t the  
p lace  o f  re s id e n c e  sh o w e d  new  p o ly p s  in 
the  re m a in in g  p a rt s  o f  the  la rge  in te s t in e ,  

a s  w e ll a s  g ro w th  o f  p o ly p o id  tu m o rs  in  the  
sto m a ch , in c o n n e c t io n  w ith  w h ich  in 1986 , 

1996 , 2 006 , 2007, 2011, th e ir  e n d o sc o p ic  re ­
m o v a l w as pe rfo rm ed .

In  2 0 1 2  due  to  the  u n c o n tro lle d  g ro w th  o f 
p o ly p s  in  th e  p a t ie n t 's  sto m a ch , lap a ro - 
s c o p ic a lly  a s s is t e d  B illro th  Ire  s e c t io n  o f
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2/3 o f  th e  sto m a c h  w as done. F o llo w -u p  

sh o w e d  th e  g ro w th  o f  p o ly p s  in the  s tu m p  
o f  the  sto m a ch , and  in 2 0 1 4  th e  re m o va l o f  
th e  s to m a ch  s tu m p  w ith  R o u x -e n -Y  a n a s t o ­

m o s is  w as done.

C o lo n o sc o p y  in 2 0 1 9  in th e  RNM RC  o f  
C o lo p ro c to lo g y , re vea led  2 p o ly p s  o f  1.5cm  
and  2.5cm  w ith o u t  e n d o sc o p ic  s ig n s  o f  m a ­

l ig n a n c y  in the  re m a in in g  p a rt  o f  th e  la rge  
in te s t in e .  T ak in g  in to  a c c o u n t  the  p a t ie n t 's  

h is to ry , the  p re v io u s ly  e s ta b lish e d  d ia g n o ­
s is  o f  FAP (how ever, w ith o u t  g e n e t ic  v e r i ­
f ic a t io n  due  to  th e  lack  o f  t e c h n ic a l fe a ­

s ib i l i t y  o f  the  stu d y ),  the  p a t ie n t 's  fa m ily  
h is t o r y  w as c a re fu lly  re a ssem b le d , and  a 

m o le c u la r  g e n e t ic  s tu d y  w as done, in w h ich  
m u ta t io n s  in th e  A P C  a nd  M utYH  g e n e s  were 

n o t  de te c ted .
T a k in g  in to  a c c o u n t  the  p e c u l ia r it ie s  o f  the  
fa m ily  h is to ry , a s  w e ll a s  th e  c l in ic a l p ic tu re  

o f  the  d ise a se  in th e  p a t ie n t  he rse lf, w h ich  
is  so m e w h a t  u n u su a l fo r  FAP, it  w a s d e c id ­

ed to  m ake a fu ll-e x o m e  se q u e n c in g .  A s  a 
re su lt  o f  th e  te st,  th e  v a r ia n t  c .7 0 5 d u p A  
(p .G ly2 3 6 A rg fsT e r2 8 ) in  exon  6 o f  th e  SM A D 4  

gene, p re v io u s ly  n o t  d e sc r ib e d  in  th e  w orld  
lite ra tu re , w as fo u n d .

The  p re se n ce  o f  th e  d e te c te d  m u ta t io n  
w as c o n f irm e d  b y  s e q u e n c in g  u s in g  the  

S a n g e r  m e th o d  (F ig . 2). No m u ta t io n s  were

d e te c te d  in th e  o th e r  gene s, c h a n g e s  in 

w h ich  led to  the  p o ly p s  in th e  g a s t r o in t e s ­
t in a l  tra c t. T hus, the  g e n e t ic  te s t  m ade it  

p o s s ib le  to  d e te c t  in p a t ie n t  I I I . 1  th e  j u v e ­
n ile  p o ly p o s is  syn d ro m e .

The p a t ie n t  u n d e rw e n t  e n d o sc o p ic  re m o va l 
o f  th e  n e o p la sm s, a c c o rd in g  to  h is to lo g y ,  
the  p o ly p s  had th e  s t ru c tu re  o f  tu b u la r  and  

t u b u lo - v i l lo u s  ad e n om a  o f  th e  la rge  in t e s ­
t in e  w ith  low  g rade  d y sp la s ia .  No c o m p li­

c a t io n s  o ccu rred  in  th e  p o s to p e ra t iv e  p e ­
riod , in th e  fu tu re  re g u la r  fo llo w -u p  w as 
recom m ended .

The p a t ie n t  h a s  a 4 1 -ye a r-o ld  so n  (IV .1 ). 
G iven  th e  h e re d ita ry  n a tu re  o f  the  d ise a se  

in th e  m other, he a lso  u n d e rw e n t  a g e n e t ic  
s tu d y  a im ed  a t f in d in g  a m u ta t io n  in  the  

SM A D 4  gene . A c c o rd in g  to  th e  re su lt s  o f 
the  stu d y , th e  s o u g h t - fo r  m u ta t io n  w as n o t  
de te c ted .

The co n d u c te d  c o m p re h e n s ive  e n d o sc o p y  
(g a st ro -,  c o lo n o sc o p y )  a lso  revea led  no  le ­

s io n s  in th e  sto m a c h  and  la rge  bow el.
W ith  c a re fu l c o l le c t io n  o f  the  fa m ily  h is ­

to ry, the  c lo se s t  re la t iv e s  o f  the  p a t ie n t  

w ith  a s im ila r  c lin ic a l p ic tu re  were id e n t i­
f ie d  (F ig . 1).

So, her ow n o ld e r s is t e r  (p a t ie n t  I I I . 2) u n ­

d e rw e n t g a s t r ic  re se c t io n  tw ic e  a t  th e  age  

o f  35 and  39  due  to  u n c o n tro lle d  g ro w th  o f
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Figure 2. Sanger sequencing of SMAD4 gene. The beginning of c.705dupA mutation is indicated by an arrow

p o ly p s  in th e  s to m a ch . S u b se q u e n t ly ,  4  p o l­

y p s  o f  up to  3.5 cm in le n g th  were fo u n d  in 
th e  la rge  in te s t in e ;  an e n d o sc o p ic  p o ly p e c ­

to m y  w as done  a t the  age  o f  46. The  h is t o l ­
o g y  o f  th e  rem oved  p o lyp s, u n fo rtu n a te ly ,  
are u n kn o w n . The  p a t ie n t  w as in v ite d  to  

th e  RNM RC  o f  C o lo p ro c to lo g y  fo r  e x a m in a ­
t io n . The e n d o sc o p y  o f  th e  up pe r g a s t r o in ­

t e s t in a l  t ra c t  re vea led  no  g ro w th  o f  p o lyp s. 
C o lo n o sc o p y  revea led  a 10  p o ly p s  0 .3 -1 .0  cm 

in  th e  la rge  in t e s t in e  th ro u g h o u t ,  on b road  
b a se s, w ith  a f ib r in  on th e  su r fa c e  (F ig . 3), 
w ith  an e n d o sc o p ic  p ic tu re  c o r re sp o n d in g  

to  ju v e n ile  p o lyp s.  A s  p lan n e d , the  la rg e st  
p o ly p s  w ere e n d o sc o p ic a l ly  rem oved . The 

h is t o lo g y  sh o w e d  ju v e n ile  p o lyp s.
A  g e n e t ic  s tu d y  co n f irm e d  th e  m u ta t io n  in 
th e  SM A D 4  gene.
In  tu rn , p a t ie n t  I I I . 2  h as tw o  ch ild re n , w ho  
w ere in v ite d  fo r  e x a m in a t io n  w ith in  the  

fra m e w o rk  o f  th e  R e g is te r  o f  p a t ie n t s  w ith  
h e re d ita ry  fo rm s  o f  c o lo re c ta l cancer, f u n c ­

t io n in g  in  the  R N M R C o f C o lo p ro c to lo g y  [13]. 
I t  sh o u ld  be n o ted  th a t  in b o th  ch ild re n , a 
g e n e t ic  s tu d y  a ls o  revea led  th e  p re se n ce  o f 
a m u ta t io n  in th e  SM A D 4  gene . W hen  a n a ­

ly z in g  h is t o r y  o f  th e  d ise a se , it  tu rn e d  o u t  

th a t  th e  d a u g h te r  (p a t ie n t  IV .2 ) a t the  age

o f 16 u n d e rw e n t  e n d o sc o p ic  re m o va l o f  6 

co lon  p o ly p s  o f  up to  1.5 cm in le n g th  (the  
h is t o lo g y  is  u n kno w n ). A t  the  age  o f  18, 

m u lt ip le  g a s t r ic  p o lyp s, d e te c te d  w ith  g a s ­
tro sco p y , were n o t  am e n ab le  to  e n d o sc o p ic  
rem ova l, a s  a re su lt  o f  w h ich  s u b t o ta l  re se c ­

t io n  o f  th e  s to m a ch  w as p e rfo rm ed . Further, 
no  s ig n if ic a n t  c h a n g e s  w ere d e te c te d  d u r­

in g  th e  p e r io d ic  ch e ck -u p . A  c o lo n o sc o p y  
in the  C en te r sh o w e d  se v e ra l p o ly p s  in the  

la rge  in te s t in e :  in th e  d e sc e n d in g  co lon  —  
a p o ly p o id  n e o p la sm  0.5 cm in  le n g th  w ith  

an in d e te rm in a te  p it  p a tte rn  (F ig . 4.a), in 

the  s ig m o id  co lon  —  3 p o ly p o id  n e o p la sm s  
up to  1.0 cm, on a one  in f i lt ra te d  ped ic le , 

w ith  a p it  p a tte rn  c o r re sp o n d in g  to  typ e  
I I I L - I V  by  K udo  (F ig . 4.b).
E n d o sc o p ic  re m o va l o f  the  id e n t if ie d  p o ly p s  

w as done. The  h is t o lo g y  sh o w e d  th e  m or­
p h o lo g ic a l  p ic tu re  o f  a ju v e n ile  p o lyp  in the  

d e sc e n d in g  co lon  and  a t u b u la r - v i l lo u s  a d ­
enom a w ith  low  g ra de  e p ith e lia l d y sp la s ia  

in th e  s ig m o id  co lon  (F ig . 5).
G a s tro sc o p y  revea led  tw o  p o ly p s  o f  up to  
1.0 cm in the  area o f  g a s t ro - je ju n a l a n a s ­

to m o s is ,  su b je c te d  to  e n d o sc o p ic  rem ova l. 
In  the  so n  o f  p a t ie n t  I I I . 2  (p a t ie n t  IV .3 ) at 

the  age  o f  14  y e a rs  o ld , 15  p o ly p s  o f  up to

Fugure 3. Juvenile colon polyp of patient III.2: A —  endoscopic picture, Б —  micro-specimen (staining with hematoxylin and 
eosin, x40)
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3.5 cm were d e te c te d  in the  co lon  a t the  

p lace  o f  re s id e nce ; th e ir  e n d o sc o p ic  re m o v ­
a l w a s p e rfo rm ed  (h is t o lo g ic a l  s t ru c tu re  is  
u n kno w n ). In  th e  fu tu re , fo r  m ore  th a n  20 

years, th e  p a t ie n t  w as n o t  ch e ck e d -u p  a n y ­

w here. C o lo n o sc o p y  in the  C en ter revea led  
4  p o ly p s  o f  up to  0 .4  cm in th e  caecum  w ith  
an e n d o sc o p ic  p ic tu re  c o r re sp o n d in g  to  j u ­

v e n ile  p o ly p s  (F ig . 6). No p a th o lo g ic a l  fo r ­
m a t io n s  w ere d e te c te d  d u r in g  g a st ro sc o p y . 

G iven  th e  sm a ll s iz e  o f  the  co lon  p o lyp s, it  
w as d ec id e d  to  re fra in  from  th e ir  e n d o sc o p ­
ic  rem ova l; fo llo w -u p  w as re com m end ed  to  

th e  p a t ie n t.
I t  sh o u ld  be  n o te d  th a t  in th e  ch ild re n  o f 

p a t ie n t s  IV .2  and  IV .3  (aged  18  and  12 y e a rs  
old, re sp e c t iv e ly )  no  m u ta t io n  o f  th e  SM A D 4  

ge n e  w as de tec ted .

I t  a lso  fo llo w s  from  the  fa m ily  h is t o r y  th a t  

the  fa th e r  o f  p ro b an d  (p a t ie n t  I I . 1 )  a t the  
age  o f  39 u n d e rw e n t  a s ig m o id  re se c t io n  
(the  re a so n  fo r  the  su rg e ry  is  u n kno w n ), and  

a t th e  a ge  o f  43, he u n d e rw e n t  a B illro th  I I  
re se c t io n  (the  re a so n  fo r  th e  su rg e ry  is  a lso  

u n kno w n ). A t  th e  age  o f  64, s to m a c h  s tu m p  

cance r w ith  d is t a n t  m e ta s ta se s  w as d e ­

te c ted , w h ich  w as th e  ca u se  o f  h is  dea th . In  
a d d it io n , in h is  ow n 2 s is t e r s  and  1 b ro th e r  

(su b je c t s  I I . 2, I I . 3 and  I I . 4) a c c o rd in g  to  
h is  re la t ive s , p re su m a b ly  m a lig n a n t  tu m o rs  
o f  v a r io u s  s it e s  (c o lo re c ta l cancer, lu n g  

cancer) were fo u n d , w h ich  c a u se d  the  death  
o f  th e  p a t ie n t s  aged  62, 69 and  56 y e a rs  old, 

re sp e c t ive ly .
In  a d d it io n ,  P ro b a n d 's  p a te rn a l g ra n d fa th e r  

(su b je c t  I.1 ) a t  th e  age  o f  37 u n d e rw e n t

Figure 4. Colonoscopy in patient IV.2: A —  juvenile polyp of 0.5 cm in the descending colon; Б —  adenomatous polyps of the 
sigmoid colon

Figure 5. Micro-specimens of patient IV.2: A — juvenile polyp of the descending colon (*40); Б —  tubular villous adenomas of the 
sigmoid colon (x20). Stained with hematoxylin and eosin
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g a s t r ic  su rge ry , th e  ca u se  o f  w h ich  w as p re ­

su m a b ly  a tu m o r (the  re m o va l e x te n t  is  u n ­
know n). A  few  m o n th s  a fte r  the  su rge ry , he 

d ied  (the  ca u se  o f  th e  dea th  a lso  rem a ined  
u n kno w n ).

DISCUSSION

J u v e n ile  p o ly p o s is  sy n d ro m e  is  a rare d is ­

ease . In  a cco rd a n ce  w ith  g e n e ra lly  a c c e p t­
ed c r ite r ia , the  d ia g n o s is  can be e s ta b lish e d  
w hen  p a t ie n t  c o n f irm s  one  o f  the  fo llo w in g  

s ig n s :  1) th e  p re se n ce  o f  5 or m ore  ju v e n ile  
p o ly p s  in  the  la rge  in te s t in e ;  2) th e  p re s ­

ence  o f  m u lt ip le  ju v e n ile  p o ly p s  th r o u g h o u t  
th e  g a s t r o in te s t in a l  t ra c t; 3) a n y  n u m b e r o f  

ju v e n ile  p o ly p s  in  th e  p re se n ce  o f  th e  J P S  in 
a fa m ily  h is t o ry  [7,14]. A c c o rd in g  to  th e se  

c r ite r ia , p a t ie n t  I I I . 1 ,  w ho  ap p lie d  to  the  

Center, had no  re a so n s  fo r  the  d ia g n o s is  o f  
th e  JP S : th e  2 la rge  n e o p la sm s  id e n t if ie d  

a t  t h a t  t im e  in th e  la rge  in t e s t in e  had the  
s t ru c tu re  o f  tu b u la r  and  t u b u lo - v i l lo u s  a d ­
enom a; the re  were no  in d ic a t io n s  o f  the  

p re se n ce  o f  ju v e n ile  p o ly p s  th r o u g h o u t  the  
g a s t r o in te s t in a l  tra ct, a s  w e ll a s  a ccu ra te  

in fo rm a t io n  a b o u t  the  J P S  in th e  fa m ily  h is ­
to ry . M oreover, th e  c lin ic a l data  cou ld  w e ll 

c o rre sp o n d  to  th e  p re v io u s ly  e s ta b lish e d  
d ia g n o s is  o f  the  FAP. A n d  o n ly  a g e n e t ic  
s tu d y , w h ich  m ade it  p o s s ib le  to  e xc lu d e  

th e  p re se n ce  o f  m u ta t io n s  in the  A P C  and  
M utYH  g e n e s  in p a t ie n t  I I I . 1 ,  a s  w e ll a s  to  

id e n t if y  a p a th o g e n ic  v a r ia n t  in the  SM A D 4  
gene, m ade it  p o s s ib le  to  e s ta b lish  a d ia g ­
n o s is  o f  ju v e n ile  p o ly p o s is  in  th e  fam ily. 

D e sp ite  th e  fa c t  th a t  th e  v a r ia n t  c .7 0 5 d u p A  
(p .G ly2 3 6 A rg fsT e r2 8 ) in  exon  6 o f  th e  SM A D 4  

ge n e  h a s  n o t  been  p re v io u s ly  d e sc r ib e d  in 
th e  lite ra tu re , it s  p a th o g e n ic it y  is  n o t  in 

d o u b t, s in c e  the  m u ta t io n  is  re p re se n te d  
b y  a d u p lic a t io n  o f  one  n u c le o t id e , w h ich  
le ad s  to  a s h i f t  in th e  re a d in g  fram e, c a u s ­

in g  th e  fo rm a t io n  o f  a p rem atu re  s to p  c o ­
don. The  p h e n o ty p ic  p ic tu re  o f  th e  ca rr ie rs  

o f  th e  m u ta t io n  in R.'s fa m ily  c o n f irm s  the  
data  o f  v a r io u s  a u th o r s  t e s t i f y in g  to  a s i g ­
n if ic a n t ly  m ore  o fte n  le s io n  w ith  ju v e n ile

p o ly p s  o f  the  up pe r g a s t r o in te s t in a l  t ra c t  
w hen  a m u ta t io n  in the  SM A D 4  ge n e  is  d e ­

te c te d  com pa red  w ith  c a rr ie rs  o f  m u ta t io n s  

in th e  BM PR1A  gene  [6,9,15].
So, B la tte r, R. e t al., a s  a re su lt  o f  a re t­

ro sp e c t iv e  a s se s sm e n t  o f  lite ra tu re  data  
on o ve r 6 0 0  p a t ie n t s  w ith  ju v e n ile  p o l­
y p o s is  syn d ro m e , s ta te  a b o u t  3 9 %  v s .1 3 %  

(p  =  0 .001 ) o f  th e  d e te c t io n  rate  o f  j u v e ­
n ile  p o ly p s  in th e  sto m a ch , a s  w e ll a s  a 

m ore c lin ic a lly  se ve re  m a n ife s ta t io n  o f  the  
d ise a se  in c a rr ie rs  o f  the  m u ta t io n  in the  
SM A D 4  ge n e  com pared  w ith  c a rr ie rs  o f  the  

m u ta t io n  in th e  BM PR1A  gene, re sp e c t iv e ly
[1 6 ] . A n d  ind eed , in  R.'s fa m ily  a lm o s t  each  

p a t ie n t  w ith  a co n f irm e d  m u ta t io n  had a 
s to m a ch  le s io n , w h ich  led p r im a r ily  to  the  
need  fo r  it s  re se c t io n , and  o n ly  a fte r  th a t  

the re  were in d ic a t io n s  fo r  s u rg e r ie s  in the  
o th e r  p a r t s  o f  th e  g a s t r o in te s t in a l  tra c t. A t  

the  sam e  tim e, the  c h e c k e d -u p  m em bers  o f 
R.'s fa m ily  d id  n o t  have  a n o th e r  sym p to m  

m o st  c h a ra c te r is t ic  o f  c a rr ie rs  o f  th e  m u ta ­
t io n  in th e  SM A D 4  ge n e  —  the  p re se n ce  o f 
h e re d ita ry  h e m o rrh a g ic  t e le a n g io e c t a s ia s
[17 ] , w h ich  can m a n ife s t  o n ly  w hen  SM A D 4  

is  a ffe c te d  (th e y  are d e te c te d  in 3 4 %  o f  p a ­

t ie n t s )  and  are n o t  d e sc r ib e d  in  th e  p re s ­
ence  o f  th e  m u ta t io n  in  the  BM PR1A  gene  

[16].
By  the  n a tu re  o f  n e o p la sm s  fo rm e d  in the  
g a s t ro in te s t in a l  tra ct, ju v e n ile  p o ly p o s is  

re fe rs to  h am a rto m ic  p o ly p o s is  s y n d ro m e s
[1 8 ] . W here in , h a m a rto m ic  in t e s t in a l  p o ly p s  

are fo rm e d  from  n o rm a l in t e s t in a l  w a ll t i s ­
s u e s  in  th e ir  u n u su a l c o m b in a t io n  w ith  a v i ­

o la t io n  o f  the  ra t io  o f  t is s u e  e le m e n ts  and  

the  p re d o m in a n ce  o f  stro m a , w h ile  in  a d e ­
n o m a to u s  p o lyp s, the  p a th o lo g ic a l  p ro ce ss  

a f fe c t s  o n ly  the  e p ith e lia l la ye r [18,19]. In  
R.'s fa m ily  we are o b se rv in g ,  c o lo re c ta l a d e ­

n o m a to u s  p o ly p s  p re va iled  c h e ck e d -u p  p a ­
t ie n t s  a t th e  t im e  o f  e n d o sc o p y , w h ich  m ade 
d ia g n o s is  co m p lica ted . W hen  a n a ly z in g  lit ­

e ra tu re  data, th e  u n u su a l,a t  f i r s t  g lance , 
p re se n ce  o f  a d e n o m a to u s  p o ly p s  in  p a t ie n t s  

w ith  the  J P S  fo u n d  it s  e x p la n a t io n .  B ack  in 
1994 , S u b ra m o n y , S. e t al. n o ted  th a t  j u v e ­
n ile  p o ly p s  o f  le s s  th a n  1 cm in  s iz e  had  a
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m o rp h o lo g y  o f  a h am a rto m ic  p o lyp ; h o w ­
ever, w ith  an in c re a se  in s iz e  from  1 to  2.9 
cm, the  o ccu rren ce  o f  e p ith e liu m  w ith  m ild  

or m od e ra te  d y sp la s ia  in c re a se d , and  w ith  
a p o lyp  s ize  e x c e e d in g  3 cm, m o st  j u v e ­

n ile  p o ly p s  were cove red  m a in ly  w ith  d y s-  
p la s t ic  e p ith e liu m , v is u a l ly  m a sq u e ra d in g  
a s  an ad e n om a  [20]. In  a d d it io n ,  a n um b er 

o f  a u th o r s  c o n firm  th e  fa ir ly  o fte n  o c c u r­

rence  o f  o th e r  ty p e s  o f  p o ly p s  in p a t ie n t s  

w ith  the  J P S  [21]; som e  even  s in g le  o u t  a 
se p a ra te  ty p e  o f  p o ly p o s is  sy n d ro m e  —  h e ­
re d ita ry  m ixed  p o ly p o s is  sy n d ro m e  (H M P S ), 

w h ile  n o t in g  it s  c o n d it io n a l it y  by  m u ta ­
t io n s  in  the  BM PR1A  gene  [22,23]. For e x ­

am ple , B la tte r  R. e t al. have  g iv e n  data  on 
3 7 . 6 - 8 2 . 2 %  o f  p a t ie n t s  w ith  th e  JP S , w ho  

had th e  p re se n ce  o f  o th e r  ty p e s  o f  p o ly p s  
(m a in ly  a d e n o m a s  and  h y p e rp la s t ic  po lyp s), 
how ever, w ith  re la t iv e ly  the  sam e  in c id e n c e  

o f  m u ta t io n s  in  the  SM A D 4  and  BM PR1A  
g e n e s  [16].

In  R.'s fa m ily  we have  p re se n te d , th re e  re la ­
t iv e s  a lle g e d ly  had c o lo re c ta l cancer, w h ich  
c a u se d  the  dea th  a t the  a g e s  o f  41, 62 and  

69, and  tw o  fa m ily  m em bers w ere d ia g n o se d  
w ith  sto m a c h  can ce r a t th e  a g e s  o f  37 and  

64. A m o n g  th e  8 fa m ily  m em bers ch e cked - 
up in the  C en te r (4 o f  w hom  are c a rr ie rs  o f 

th e  f i r s t  d e te c te d  m u ta t io n  in th e  SM A D 4  
gene ) a t  the  age  o f  1 2 - 6 4  yea rs, n o n e  o f  
them  had m a lig n a n t  tu m o rs. A c c o rd in g  to  

lite ra tu re  data, th e  r isk  o f  c o lo re c ta l cance r 
in  p a t ie n t s  w ith  th e  J P S  is  1 7 - 2 2 %  b y  the  

a ge  o f  35, and  th e  life t im e  r isk  o f  sto m a ch  
and  d u o d e n a l can ce r is  1 0 - 2 1 %  [3]. U n like  
FAP, w h ich  is  an o b lig a te  p re c a n c e ro u s  d is ­

ease, th e  J P S  d o e s  n o t  have  su c h  a h igh  
o n c o lo g ic a l  risk , a s  a re su lt  o f  w h ich  le ss  

in v a s iv e  m e th o d s  are u sed  a s  tre a tm e n t, 
d e p e n d in g  on th e  d eg ree  o f  c lin ic a l m a n i­

fe s t a t io n s .  T hu s, th e  m ain  m e th o d  o f  t re a t ­
m e n t is  e n d o sc o p ic  re m o va l o f  d e te c te d  
p o lyp s, and  th e  re a so n  fo r  s u rg e ry  is  o n ly

u n c o n tro lle d  g ro w th  o f  p o ly p s  an d /o r th e ir  

m a lig n a n c y  [7,8].

CO NCLUSION

The s tu d y  o f  th e  u n u su a l d ise a se  in  a fa m ily  
w ith  a p re v io u s  d ia g n o s is  o f  FAP, a p a th o g e n ­

ic m u ta t io n  c .7 0 5 d u p A  (p .G ly2 3 6 A rg fsT e r2 8 ) 
in e xon  6 o f  th e  SM A D 4  gene, p re v io u s ly  n o t  

d e sc r ib e d  in  w orld  lite ra tu re , w as revea led . 
T h a n k s  to  th is ,  it  b ecam e  p o s s ib le  to  d ia g ­
n o se  ju v e n ile  p o ly p o s is  sy n d ro m e , w h ich  

n o m in a lly  re fe rs to  h am a rto m ic  h e re d ita ry  
p o ly p o s is  sy n d ro m e s  and  h a s  a w id e  p h e ­

n o ty p ic  v a r ia b ilit y .  A t  th e  sam e  tim e, the  
p ro b a b il it y  o f  d e te c t io n  in the  la rge  in t e s ­

tine , in  a d d it io n  to  ju v e n ile  p o lyp s, a lso  
a d e n o m a to u s  and  h y p e rp la s t ic  p o ly p s  m ask  
the  d ise a se  and  c re a te s  p re re q u is ite s  fo r 

d ia g n o s t ic  e rro rs. T h is  in d ic a te s  th e  p o s s i ­
b il it y  o f  in c lu d in g  in the  d ia g n o s t ic  se a rch  

in p a t ie n t s  w ith  a c lin ic a l p ic tu re  o f  a d e n o ­
m a to u s  p o ly p o s is  syn d ro m e , g e n e t ic  s tu d y  
n o t  o n ly  fo r  th e  p re se n ce  o f  m u ta t io n s  in 

the  A P C  and  M utYH  g e n e s, b u t  a lso  SM A D 4  
and  BM PR1A .
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