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Focal nodular hyperplasia of the liver after 
clomiphene treatment in a young boy

I MÓROCZ1, Ilona B e n k ő 2, Cs K i s s 2, Z B á r s o n y 2

In s t i tu te  o f  P a th o lo g y 1 a n d  D ep a rtm en t o f  P aed iatrics* , U n iv e rs ity  M edical 
School, D ebrecen, H u n g a ry

T he  case o f  a  З.б-year-old b o y  t r e a te d  unsuccessfu lly  w ith  clom iphene 
for c ry p to rc h id ism  is repo rted . N ine m o n th s  la te r  focal n o d u la r  liver h y p e r­
p las ia  developed . C lom iphene p ro m o te s  te s tic u la r  descen t b y  s tim u la ting  
endogenous p ro d u c tio n  o f g o n ad o tro p in s  an d  th e ir  re leasing  fac to rs . A causal 
re la tio n sh ip  be tw een  th e  h ep a tic  lesion a n d  clom iphene tr e a tm e n t  h as been 
supposed. I n  o u r  case subsequen t fe r t i l i ty  can  on ly  be ex p ec ted  fro m  orehi- 
d o pexy  p e rfo rm e d  as  soon as  possible.

H e p a tic  fu n c tio n  m u s t be checked  d u rin g  and  a f te r  c lom iphene tr e a t ­
m en t also  in  ch ild ren .

In childhood, liver tumours rank 
at the third place after Wilms tumour 
and neuroblastoma [8]. The most 
frequent form of liver tumours is 
hepatoblastoma (40%), followed by 
hepatocellular carcinoma (20%); ade­
noma and focal nodular hyperplasia 
(FNH) are rare (each 2%) in child­
hood [28]. The youngest reported 
case with focal nodular hyperplasia 
of the liver was a girl of four months 
[20]. Sweeney and Evans [27] de­
scribed a five-year-old boy treated 
with a synthetic anabolic steroid for 
Fanconi anaemia in whom liver ade­
noma and focal nodular hyperplasia 
(FNH) developed simultaneously.

We report here on an almost 3 years 
old boy with bilateral cryptorchidism 
in whom FNH appeared nine months 
after clomiphene treatment.

Clomiphene stimulates gonadotro­
pin secretion through the hypotha- 
lamo-hypophyseal axis, both by in­
creasing the level of the releasing fac­
tors and by a direct effect on the

pituitary [18], i.e. clomiphene re­
places HCG and LH-RH in the treat­
ment of testicular maldescent and 
has successfully been applied in cryp­
torchidism [4]. In gynaecology, clomi­
phene is used to measure the function­
al capacity of the hypothalamo- 
hypophyseo-gonadal system and to 
induce ovulation [13, 21]; it has also 
been applied for treatment of male 
infertility [1, 24]. Borderline carci­
noma of the ovarium, due to too high 
levels of oestrogen provoked by over- 
stimulation has been observed in 
clomiphene treated women [2]. The 
drug may play a part in the develop­
ment of liver tumours: hepatoblas­
toma was seen in a 15 months old 
girl whose mother had been treated 
with clomiphene and follicle-sti­
mulating and luteinizing hormones 
for infertility before conception 
[17]. In our case a causal rela­
tionship could be anticipated be­
tween clomiphene therapy and hepa­
tic lesion.
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R eport of a Case

G . N .,  a  boy , was bo rn  on  26 F e b ru a ry , 
1980, w ith  36 weeks g e s ta tio n a l ag e  an d  
2400 g  b ir th w e ig h t. H is m o th e r  w a s  tr e a te d  
b e c a u se  o f  im m inen t p re m a tu re  lab o u r 
w ith  a  to t a l  dose of 105 m g  o f  a lly lo e s tre -  
nol g iv e n  o n  seven days in  th e  3 5 th  w eek 
o f  p re g n a n c y . The new born h a d  p ro lo n g ed  
ja u n d ic e  d u e  to  A B O -incom patib ility . H is  
b i la te r a l  c ry p to rch id ism  w as d e te c te d  a t  
b ir th .  A t  th e  age o f 3.5 y e a rs  th e  ch ild  
still h a d  enu res is . H e learned  to  sp e a k  w ith  
a  c o n s id e ra b le  lag, ho s till sp e a k s  litt le  
an d  w ith  e rro rs . In  D ecem ber, 1982, he 
h ad  b e e n  tr e a te d  w ith 50 m g c lo m ip h en e  
d a ily  o v e r  20 days. B y  th e  e n d  o f  th is  
p e rio d  h is  le f t testicle had  b eco m e  p a lp a b le  
in  th e  in g u in a l canal, th e  r ig h t  te s tic le  
co u ld  b e  p u lled  down fro m  th e  in gu ina l 
c an a l in to  th e  scro tum , b u t i t  so o n  re tu rn e d  
sp o n ta n e o u s ly  to  th e  in itia l s i te . P h y s ica l 
e x a m in a t io n  carried  o u t b efo re  t r e a tm e n t  
re v e a le d  no  ab o rm ality  e x c e p t th e  c r y p t ­
o rc h id ism . N o liver fu n c tio n  t e s t s  w ere 
p e rfo rm e d  p r io r  to  tre a tm e n t. N in e  m o n th s  
la te r  th e  h o y ’s p a ren ts  h a d  p a lp a te d  an  
eg g -s ized  p a in less  tu m o u r in  th e  ep ig a s tric  
reg io n . T h e  child w as a d m it te d  to  o u r 
d e p a r tm e n t .  A t adm ission, e le v a te d  G OT 
(135 U / l )  a n d  sligh tly  in c re a se d  se rum  
b il ir u b in  (21.6 /m io l/l) w ere fo u n d . A b d o m ­
in a l so n o g ra p h y  revealed  a n  echo -rich  
re g io n  3 c m  in d iam eter in  th e  le f t  lobe  o f 
th e  l iv e r ;  in  add ition , th e  le f t k id n e y  seem ­
ed  e n la rg e d , its  u pper po le  a p p e a re d  to  
c o n ta in  a  so lid  stru c tu re . T h is  m a d e  u s  to  
su s p e c t a  p rim a ry  k idney  tu m o u r .  In fu ­
s io n  u ro g ra p h y , how ever, d id  n o t  show  
a n y  r e n a l  abn o rm ality . H e p a tic  m e ta s ta s is  
o r ig in a t in g  from  a  sm all W ilm s tu m o u r  w as 
th e n  su s p e c te d  and  ex p lo ra tiv e  la p a ro to m y  
w as  c a r r ie d  o u t in  S ep tem ber, 1983. A  t u ­
m o u r  4 c m  in  d iam eter w as ex c ised  in  to to  
fro m  th e  le f t lobe o f th e  liv e r . T h e  left 
k id n e y  a p p e a re d  tum o u r-free  a t  su rg e ry .

T h e  tu m o u r , m easu ring  7 x 5 x 4  cm , 
w as  p a r t l y  covered b y  p e r i to n e u m  an d  
c o n ta in e d  a  round , h y p e rp la s tic  a re a , d is ­
t i n c t  f ro m  its  en v iro n m en t b u t  h a v in g

no ow n capsu le . T he tu m o u r w as d iv id ed  
by  ir re g u la r  th in  s tre ak s  in to  n o d u le s  o f
0.5— 1.5 cm . I n  th e  cen tre  o f  th e  tu m o u r  a 
necro tic  focus 1.2 cm  in  d iam e te r w as found .

T he su b s ta n c e  o f  th e  h e p a to c e llu la r  
h y p e rp la s ia  su rro u n d ed  b y  s l ig h tly  d e ­
form ed liv e r tissu e  w ith  norm al, tr a b e c u ­
la r p a t te rn  w as d iv ided  b y  long  collagen 
s tre ak s  w h ich  h a d  in  som e a re a s  a  s te lla te  
shape  (F ig . 1). I n  o th e r a rea s  th e  s tre a k s  
su rro u n d ed  n o d u les  s im ila r to  th o se  c h a r ­
ac te ris tic  o f  a  c irrh o tic  liver (F ig . 2). In  
th e  b ro ad  co n n ec tiv e  tissue  s e p ta  ly m p h o ­
cy tic  in f il tra t io n  accom pan ied  b y  bile- 
d u c t p ro life ra tio n  w as seen (F ig . 3). T he 
h y p e rp la s tic  cells w ere large, h ad  a  p o ly ­
gonal sh ap e , m o s t o f  th em  w ere  tig h tly  
jo ined  b u t  sp a rse ly  th e y  fo rm ed  pseudo- 
g lan d u la r fo rm a tio n s  consisting  o f  6— 10 
cuboid  o r  cy lin d rifo rm  cells (F ig . 4). N o 
signs o f  a ty p ia  o r  m a lignancy  w ere  seen in 
th e  h y p e rp la s tic  a rea , ra re ly  b in u c lea r 
cells cou ld  b e  encoun te red . N o  v a scu la r 
changes w ere  d e tec ted  in  th e  en v iro n m en t 
o f th e  w ell-defined  necro tic  focus ly ing  in 
th e  cen tre  o f  th e  tu m our-like  lesion. T he 
h isto logic d iag n o sis  w as h e p a tic  n o d u la r 
focal h y p e rp la s ia .

A fte r a n  u n e v e n tfu l p o s to p e ra tiv e  period  
th e  child  w as  d ischarged . L a b o ra to ry  te s ts  
w ere p e rfo rm ed  one w eek a n d  one  m o n th  
a f te r  su rg e ry ; th e i r  re su lts  su ggested  g ra d ­
u a l im p ro v e m e n t: serum  G O T : 45 an d  
15 U /l ,  re sp ec tiv e ly , serum  G P T : 58 and  
11 U / l , re sp ec tiv e ly , an d  se rum  to ta l  b iliru ­
b in : 6.5 f im o \ /\  on  b o th  occasions.

D iscussion

Benign focal nodular hyperplasia 
of the liver is a rare condition in 
childhood [25, 28]. The largest series, 
comprising 61 paediatric cases, collect­
ed by Stocker and Ishak [25] revealed 
a female dominance (72%); 41% of 
the cases were younger than 5 years. 
The condition is often accompanied
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F io . 2. C ica trisan t s tre a k s  w ith  lym phocy te  in f il tra t io n  p roduce cirrhosis-like n o du les  
w ith in  th e  h y p erp lastic  a re a  (H  & E , X 63)
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F ia . 1. Focal n o d u la r h y p e rp la s ia  o f  th e  liver, o n  th e  le ft m arg in  hepa tic  tissu e  o f  in ta c t  
s tru c tu re . A t thi> r ig h t b o tto m  a  s ta r-sh ap ed  c o n n ec tiv e  tissue streak  (H  & E , X 63)
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F i« .

F i g .

3. L y m p h o c y te  in f iltra tio n  w ith in  th e  b ro ad  con n ec tiv e  tissue sep ta , th e  a rro w s 
p o in t to  p ro life ra tio n  o f  b ile -d u c ts  (H  & E , X 100)

( - « ** ~ a  *■ .  ' - ,  л. I» .  . T i

4. P seu d o g lan d u la r fo rm a tio n s  o f  h ep a to o y te s  w ith in  hyperp lastic  nodu les (H  & E ,
X 160)
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by other malformations: multiple tele­
angiectasis on the arms and legs [10], 
hypospadiasis, bilateral syndactyly of 
the toes and bilateral hydrocele, 
leftsided hemihypertorphy, multiple 
teleangiectasis over the face and the 
lips, and umbilical hernia [9]. Some 
are complicated by a metabolic dis­
order, type I glycogen storage dis­
ease [12]. Mones and Saldana [20] 
observed in a four-month-old girl 
Krabbe disease (autosomal recessive 
démyélinisation of the central ner­
vous system) in addition to nodular 
regenerative liver hyperplasia. In 
our case no concomitant disorders 
could be detected. In cases treated 
with continuous androgen therapy 
for Fanconi anaemia the FNH could 
be ascribed to the drug [6, 27]. In 
women taking contraceptive pills the 
relationship between hepatic adenoma 
[3, 7] or focal nodular hyperplasia 
[15, 16] and the drug has firmly been 
established. This factor can, however, 
be excluded in the aetiology of FNH 
in childhood. Some authors regard 
FNH as a hamartomatous malforma­
tion [25, 28]. Others underlined the 
non-tumorous character of FNH by 
pointing out the structural changes 
in the blood vessel wall [15, 16, 25] 
and regarded the hyperplasia as re­
generative [20, 26]. Malignant trans­
formation of focal nodular hyperpla­
sia of the liver has never been ob­
served in paediatric patients [8,25]. Its 
adequate therapy is surgical excision 
[25, 28]; no further treatment, cyto­
statics or irradiation are needed.

Clomiphene is a double-faced syn­
thetic compound with weak oestrogen

properties and void of an androgenic 
effect. Since it binds to the oestrogen 
receptors of the hypothalamic target 
cells, the drug deplaces the endoge­
nous hormones with a stronger effect 
than clomiphene itself, thereby it has 
a seemingly anti-oestrogen effect as 
well [29]. As follows from the mode of 
action of clomiphene [19] the drug 
can replace HCG and LH —RH in 
the treatment of testicular maldes- 
cent by increasing the level of endo­
genous gonadotropin and by stimu­
lating production of the releasing fac­
tors.

These considerations have led to the 
introduction of clomiphene in the 
hormone treatment of testicular mal- 
descent [4]. In addition to an improve­
ment of the testicular position, an 
increase in the LH and testosterone 
level have proved the efficacy of the 
drug [5].

For induction of ovulation, a 5- 
day course applying a total dose of 
250—750 mg has been recommended 
[13, 21]. For treatment of male infer­
tility daily 50 mg clomiphene on 25 
consecutive days was recommended 
over one to six months, in a total 
dose of 1250—7500 mg [1]. Paulson 
[23] and Ross et al [24] reported on 
favourable effects while Abel et al 
[1] did not find any difference be­
tween the effects of clomiphene and 
vitamin C. If cryptorchidism is un­
responsive to hormone treatment, fer­
tility can only be expected if orchido- 
pexy is performed as early as pos­
sible [11].

Hepatoblastoma developed in a 
15-month-old girl born to a mother

2* Ada Pacdiatrica Hungarian 27, 1986
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treated with follicle-stimulating and 
luteinising hormones plus clomiphene 
for infertility over one year prior to 
her pregnancy [17]. As far as we 
know, this is the only proven case in 
which clomiphene had an aetiological 
role in the pathogenesis of a malig­
nant liver tumour.

A role of hormone preparations 
taken by the pregnant mother in the 
pathogenesis of liver tumours appear­
ing in her infant has been suspected 
by some authors [18, 22]. In our own 
case, the mother had been treated 
with allyloestrenol; this may have 
affected the hepatic function of the 
fetus, resulting in an altered reaction 
to subsequent clomiphene treatment 
of the child itself. Hormonal treatment 
of the mother, even before conception, 
but especially when administered in­
advertently during the first weeks of 
pregnancy [18, 22] may affect liver 
function of the fetus and its sensitiv­
ity to potentially oncogenic sub­
stances.

Clomiphene treatment of cryptor­
chidism during childhood is based on 
the experience gathered in the ther­
apy of adult hypofertility [23, 24]: 
it does induce production of endoge­
nous hormones. However, caution is 
recommended in case of children as 
well: liver function has regularly to 
be checked.
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