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Abstract Bnchground : Primary liver tumors in children are nncommon but prevalently are malignant. This study 

was intended to review the cvperience in treating children with malignant liver tumors a t  the Children's 

Hospital. 

~Matcrials and ~Mcthods : I\ retrospective study of 50 children with primary malignant liver tumors 

admitted to the Children's Hospital, Queen Sirikit National lnstitnte of Child Health, Bangkok, during a 14-year 

period (1987-2000) was made. 

Results : There were 6 types of tumors, of which hepatoblastoma (HBL) was the most comn~on  (78 %). 

MI but two patients with HBL were below 2 years of age at  time of diagnosis. Resection was feasible in only one 

third of the cases (13/39), with 5 survivors. Chemotherapy in unresectable HBL showed no beneficial effect. 

Hepatocellular carcinoma (HCC) was seen in 14 percent of the patients, the last one in 1994. Nationwide 

hepatitis B immunization, launched in 1992. seemingly may have impact on the decline of HCC. 

Conclusion : The results from this review which covered a long span of time, may represent the actual 

picture and its trend of malignant liver tumors in Thai children. 

Primary liver tumors account for approximately 7 
per cent of abdominal masses in children.' Though 
they are uncommon but unfortunately are malignant 
in over two-thirds ofca~es.~."he rarityof these tumors 
restricts a single center in paining enough experience. 
This re\.ie\v ou~lines the pathology, clinical picture, 
management, and resultsof treatment of patientswith 
primary malignant liver tumors at the Children's 
Hospital, Bangkok, during the last 14 years. 

The medical records of a11 children with liver 
tumors admitted to the Department of Surgery, 
Children's Hospital, Bangkok, duringa 14year period 
(January 1987 to December 2000) were reviewed. The 
final diagnoses were based on the histopathology of 
the tissue specimens obtained either from biopsy or 
from resection of the t~iinors. Metastases to the liver 
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from olher primary malignancies were excluded. 
Particular attention was directed at hepa~oblastoma 

(HBL) and hepatocellular carcinoma (HCC;) since 
theywere the two most common malig~lant liver tumors 
in children. 

RESULTS 

From 1987 illrough 2000, sixty four children with 

primary livei- tumors were treated. Of these, 14 were 
benign (22 %) , and 5Uwe1 e malignant (78 %). Details 

of h e  hi\topathologyare sho~vn in Table 1. Only the 50 . 
malignant c'ises were conGderec1 in this review. 

Hepatoblizstoma 

Of the 39 patients with HBL, 21 were males, and 

18 were females, hence male to remale i ,)ti0 Ivas 1.16: 1. 

Table 1 Analysis of 64 cases of liver tumors in children - 
Children's Hospital, Bangkok 

Benign tumors 14 (22%) 
Hemangioendothelioma 10 
Mesenchymal hamartoma 2 
Mature teratoma 1 
Cyst 1 

Malignant tumors 50 (78%) 
Hepatoblastoma 39 
Hepatocellular carcinoma 7 
Angiosarcoma 1 
Undifferentiated sarcoma 1 
Rhabdomyosarcoma 1 
Endodermal sinus tumor 1 

Most of the patients were younger than 2 years of age 
at the time of diagnosis (37/39, 95 96) ( F i g ~ ~ r e  I ) .  

Abdominal inasswas the n~ostcommon presenting 
symptom, accounting for nearly 85 per cent, while 

jaundice and abdominal pain were much less frequent 
(Table 2). 

Regaiding the preoperative laboratory finclings 
(Table 3) ,  CBC was abnormal in nearly half of the 

patients. The abnormality was anemia. Of the 26 
specimens of bone marrow aspiration studied, all but 

one were nonnal. Thc only one with abnormal finding 
showed hypocellularityin the specimen. Bilirubin and 
SGOT/SCPT were elevatecl in 4 and 3 patients 
respectively. (:oagulogram was prolonged in 2 out of 9 
patients. 

Table 2 Presenting symptoms in 39 patients with hepato- 
blastoma 

Symptom No. of Patients (Oh) 

Abdominal mass 33 (84.6) 
Abdominal enlargement 1 (2.5) 
Jaundice 2 (5) 
Abdominal pain 2 (5) 
Anorexia 1 (2.5) 

Table 3 Laboratory findings in 39 patients with hepatoblas- 
toma 

Normal Abnormal Not Done 

CBC 21 18 
Bone marrow 25 1 13 
Bilirubin 34 4 1 
SGOTISGPT 35 3 1 
Coagulogram 7 2 30 

Table4 Alpha-fetoprotein levels in 39 patients with 
hepatoblastoma 

Level (ngiml) No. of Patients 

. . 
6 12 18 24 53 55 Negative 

Age in Months Not recorded 
Not done 1 

Fig. 1 Age distribution of 39 patients with hepatoblastoma. 
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T h e  all111;1-lktol~rotcin (AFI') I c \ ~ l s  wcrc. o \ ~ ~ I -  

10,000 ug/nil in 20 patiellts. 411 tliese were of liigh 
Ic.\.els with respect to the normal range oTAF1' lor cach 

age. i l l  inra~c!..' T l ~ e  cktails are s l ~ o \ \ l ~ ~  in Table 4. 
(:oncerning prcopcrati\.c radiograpliic stl~tlics, 2 

patients had nodules on  chest X-rays, presumed to he 
l u ~ i g  nietastasis (Figure 2) .  Three  0111 ol.28 chiltll-en 

1 1 x 1  lylic lesions c l v k ~ t c d  upon I ~ o n c  stlnrcys. I'lai~l 
abt lol i i i~~al  lilms sl-lowed calcilica~ion ofllle livel- masses 

i l l  6 cases (15%)  (Figure 3) . Abdomi~lal ultrasono- 
gram ( LS) and  cw~iip~~terizc.cl tornogum ((;'I.) were 

d o ~ i c  i l l  37 a~icl 26 pat ic~l ts  respectively. All clearly 
dclincatccl the liver t u~nor s  (Figure 4 ) .  

Upon opera ti or^, t11c tlunol- was S ~ I I I I ~  to I)c 

conl i~ ied  to the right lobe i l l  I I (28 %), to the left lobe 
i l l  3 (13 %,), and found occupying both lobrs i l l  23 
cases (,59 %). Kescction 01' t l ~ e  lurnor was reasible i l l  

only IS palients, while in the majorily two-lhirds (26 

Fig. 2 Chest film shows a nodule in the right lung in a patient 
with hepatoblastoma. 

Fig. 3 Abdominal film shows calcification of the liver mass in 
a patient with hepatoblastoma. 
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Fig. 4 CT image shows tumor occupying the left lobe of liver. 

Table5 Surgicalcomplicationsin patientswith hepatoblastoma 

No. of Patients 

Massive intraoperative hemorrhage 3 
Adhesive intestinal obstruction 3 
Small bowel intussusception 1 
Enterocutaneous fistula 1 
Wound evisceration of tumor 1 
Hepatic failure 1 

Si~lce 1999, cisplatin, VCR, and .?FU have bccn 
;dlninistcred instei~d. 

I r i  the 26 cases \\.it11 biopsy only; 10 ~cceivecl no 
c 1iemotllc.1 .ipv, in \vhom, onc\vas dead I I on1 I espirato~y 
h i l u ~  e, and 9 were lost LO rollo\v-~ip, 111 esumably dead; 
the other 16 were giwn chemotherapy, 2 were dead, 

olie fi on1 sepsis, the other rrom pneumonia; 11 w c ~  e 
not 1c5ponrivc to tre'itrnent, sho\\ing no tumol 

shl ilik,~gc, 1i11.illy lost t o  follo\\wp, and  3 most recent 

cases continued to receive the antineoplastics. 
In the 13 resection cases; 7 received no chcmo- 

therapy, in whom, 4 died postoperatively fi-om surgical 

complications, one was lost ro follo\\wp, and 2 survivetl 
wirhout disease for 6 months belbre being lost to 
follow-up; the other t i  were given chemotherapy, one 

was dead, 2 sunGvec1 without disease for 6 months 
berow being lost to rollow-up; one was disease-free 
eightyears postoperatively, mcl2 had rumor recurrence 

and  ~netastasis. Results or treatment are sun~marized 

in Table ti. 

Hepalocellular carcinoma 

O f  the 7 parienrs with HCC, 4 were males, and 3 
\ \TI e leinalea. Age rmged 1 I 0111 7 to 14year s old (~nean  
1O)eal-s). Four presented with abdominal mass, 2 with 
pain, and one with abdominal fullness. L,aboratory 
findings including CBC, bone marrow study, liver 
function tcst, and coagulogranl were rio~rnal. k F P  

le\els \\.ere negative in 2, ole1 4,000 np,/ml in 1, and 
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Table6 Resultsof treatment of 39patients with hepatoblastoma 

Surgery Chemotherapy Result 

Biopsy (26) No (10) Dead (1) 
Lost to follow-up (9) 

Yes (16) Dead (2) 
Not responsive lost ( I  1 ) 
Still on chemotherapy (3) 

Resection (1 3) No (7) Dead (4) 
Lost to follow-up ( I )  
Survived (2) 

Yes (6) Dead (1 ) 
Recurrent, metastatic (2) 
Survived (3) 

( )  = No. of patients 

ovcr 30,000 ng/ml in 3 cases. Ilcpatitis R surfice 
anrigcns (HHsAg) were detectable in f! p a ~ i c ~ ~ t s .  
Concerning racliographic studies, one  pat ie~l t  had a 

nodule in thc Icft hlng, another  had bone metastasis. 
US anti CT were d o n e  in '7 and  4 patients respecrivcly. 

According to thc operative findings, thc tttmor 
was confined to the right lobe in one l  to thc lclt lobe 

hu t  with cirrhosis o f  the right lobc in another ,  and 
o c c t ~ p i ~ d  hoth lobes in 5 cases. All were co~lsitlerccl 
tmrescctable, leatling to biopsy only. N o  chemotherapy 
was conime~~cec l  on any case. O11c patient was dead o n  
a~.rival 1 m o n ~ h  postopcrati\,ely. All t hc  others  

presumably died of the malignancy. I t  is nor.eworthy 
that there has been n o  ncw casc of MCC since thc last 

patient was seen in January 1994. 

Sarcoma 

Two girls had sarcoma. O n e  was 1Yyoa1.s old with 
undifSc~.cn~iated sarcoma of ~ h c  r igl~t  lobe of' liwr. 

Biopsy was done ,  then \'(:R, actinornycin I> ,  ancl 
cycloplic)sphamicle were given rvithout any response. 
She finally was lost to Sollo\v-up. 

T h e  other  was a 6 years old with poorly diff'e- 

rcntiatecl angios;lrcoma of the left lobe of livcr. I.,el't 
hepatectomy was done  and  n o  che~nc)tl~el-;~py was 

given. She has been disease-Srcc u p  to the presenl, 8 
years postoperatively. 

A 4-year-1 0-mon th-old boy had  rhabdornyo- 
sarcolna i~-rvolving both lobes of thc liver. Biopsy was 

done ,  radiation to the liver was givell, ant1 VCR, 
actinornycin D, cyclophosphamidr were aclminisrerrcl. 

This patient is, at the time of  his report,  still on the 

Endoclermal sinzis tumor 

In (his rc\.iew, 78 per cent  of primary liver tulnors 
were malignant, ; ~ n d  78 per ccnt of t l~c se  malignmcics 
wcrc I-IHI.. T h e  latcs ;ire higllt-r than those: o f  large 
compiled srrics.'.:' IHKI.  is the rtmtor oS in l an t s )u~~nge r  
than 2 vcars ol'age, as evidencc%tl ly 9.5 pcr cell1 in o t ~ r  

cases. T l ~ c  etiology oi'IHB1, is t~nknown,  but ~ 1 i c . r ~  are 
clues (hat suggest gcnctic a l tera~ions in some parients. 

T h e  associations b e ~ \ v c ! c ~ ~  1-1131. ant1 Bcckwitll- 
\,\'iedemann s ) w t l r o ~ ~ ~ c , ~  h c r n i l ~ ~ p e ~ ~ ~ ~ ~ o p l ~ y ~  ar~cl 
liumilial ;~deno~na lous  polyposiss 1lai.e I)ccn reporrecl. 

Ncwrthelcss, there were n o  s t ~ c h  associated co~~cl i t ions 
in our  patients. Apart lion1 abdominal mass. the 
children were ~ ~ s i ~ ; d l y  asymptomatic. l'rcopcl-arive 
laI>o~.atol? li~~cliilgs were unremarkable except fi)r 

anemia in nearly halS of' thcm. Mosr s~riking \vas the 
,WP level ofover 10,000 ng/niI in more than half'ofthc 

patients. It is 11scS11l as a marker in following the 

paticnl a1'tc.r lulnor resection to :~sccrtain th;ll thcs 
Lumor has been completely I-esccrecl and 1 ~ 1 s  not 
recurred. Sincc AFP is a normal prot l t~ct  of the ft>t~ls 
liver and  cml>r?,o~.~ic yolk sac; i(s Icvel is Iligh in no rn~a l  

infants below 3 ~ n o n t h s  of age. ' Thercl 'orc its 
ilttcrpretarion 1n11st Ilc n~aclcwith caution in t11osevc1-y 
yo t~ng  infants. 

Preoperative ~x l iog raph i c  studies 1i;ltl picked u p  
at least .5 patients (12.8%) will1 disscn~inatccl disease at 

cliagnosis, eilhcr to  he It111gs 01- lo the b o ~ ~ e s .  Calci- 
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y. . . . ,[re onla o r  (he li17t.r is lrer-); rare. There  ai-r n o  

large co~iipiled series to reflect nieaningrul csperience 

of its L I T ~ L ~ I ~ ~ ~ L .  

Rcga~,cling a~~giosarc .o~ua ,  11le1.c \\rcre reports 01' 

n ~ ; ~ l i g n a ~ l t  c1egeileratio1i ~ ' I -OIII  heniai~gioendotl ie-  
lioina.",'!' I iesrc~ion of (he ~11nlor ofrers (lie only hope 
Sol s u i . \ h l  s i ~ ~ c c  cliciiio~hc~.apy I-ias  lot Ixen  proven 

eSfkc~i\.e."' T h e  onl>- one  patient in our  series ha1.e 
bee11 cliscxc-Swc up  to the 111-cscnt. 8 years a r ~ c r  lert 

I i cpa t cc to~~~y ,  u.it11out rccci\.ing chei-notherap);. 
For r l l a l , t lon l )~os ;~~-co~~~;~ ,  t l ~ c  o ~ l l y  pa~ici l t  is slill 
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on the course oc trcatrncnt and thc result ic  LO he 
evaluated. 

Thic Lunlol ic  ,llw very I arc. Hal L reported thc 
I i i  st case in 1975. "' In 0111 pa~ienl ,  cl~cnlo~herapy had 

dl ,tmaticctlly I educed 111e tumor s17e and the XFP level. 
The long ter rn ouLcomc ic lxing followed. 

111 conclusion, h e  lessons learned Crom  his review 
arc : (1)  HBL was ~11e common liver rnalignarit Lulnor 

of infants belo\\, 2 yeai-s ol'agr, (2)  resection of' HRI. 
sho111tl he :~lternp~ed w11t:n feasiblc, if sun!ival is t o  be 

attained, (3)  prcrcscctiorl clleinotherapy in unre- 
sectahle HBL has no1 thus far shown any beneficial 
effect, (4)  thc incidenceofHCCin children iscspec~ed 

LO decline as the HR i~nrnunization has beer1 covered 
nationwide, and ( 3 )  l i ~ n i ~ e d  espcricncc in angio- 
sarcoma ind ica~ed  the curative result of tumor 

resecliol~. 
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