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Abstract Background :

Primary liver tumors in children are uncommon but prevalently are malignant. This study

was intended to review the experience in treating children with malignant liver tumors at the Children’s

Hospital.
Materials and Methods :

A retrospective study of 50 children with primary malignant liver tumors

admitted to the Children’s Hospital, Queen Sirikit National Institute 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 common (78 %).
All 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 of cases.*” The rarity of these tumors
restricts a single center in gaining enough experience.
This review outlines the pathology, clinical picture,
management, and results of treatment of patients with
primary malignant liver tumors at the Children’s
Hospital, Bangkok, during the last 14 years.
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MATERIALS AND METHODS

The medical records of all children with liver
tumors admitted to the Department of Surgery,
Children’s Hospital, Bangkok, during a 1 4-year 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 tumors. Metastases to the liver
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from other primary malignancies were excluded.
Particular attention was directed at hepatoblastoma
(HBL) and hepatocellular carcinoma (HCC) since
theywere the two most common malignantliver tumors
in children.

REsuLTS

From 1987 through 2000, sixty four children with
primary liver tumors were treated. Of these, 14 were
benign (22 %), and 50 were malignant (78 %). Details

of the histopathology are shown in Table 1. Only the 50 -

malignant cases were considered in this review.

Hepatoblastoma

Of the 39 patients with HBL, 21 were males, and
18 were females, hence male to female ratiowas 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
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Fig. 1 Age distribution of 39 patients with hepatoblastoma.
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Most of the patients were younger than 2 years of age

at the tme of diagnosis (37/39, 95 %) (Figure 1).
Abdominal masswas the mostcommon presenting

symptom, accounting for nearly 85 per cent, while

jaundice and abdominal pain were much less frequent

(Table 2).

Regarding the preoperative laboratory findings
(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 normal. The only one with abnormal finding
showed hypocellularityin the specimen. Bilirubin and
SGOT/SGPT were elevated in 4 and 3 patients
respectively. Coagulogram was prolonged in 2 out of 9
patients.

Table 2 Presenting symptoms in 39 patients with hepato-

blastoma
Symptom No. of Patients (%)
Abdominal mass 33 (84.6)
Abdominal enlargement 1 (2.5)
Jaundice 2 (5)
Abdominat 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
SGOT/SGPT 35 3 1
Coagulogram 7 2 30

Table 4 Alpha-fetoprotein levels in 39 patients with
hepatoblastoma

Level (ng/ml) No. of Patients

> 30,000 1
20,000 - 30,000

10,000 - 20,000

< 100 1
Negative

Not recorded

Not done
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The alpha-fctoprotein (AFP) levels were over
10,000 ng/ml in 20 patients. All these were of high
levels with respect to the normal range of AFP {or each
age in infancy.’ The details are shown in Table 4.

Concerning preoperative radiographic studies, 2
patients had nodules on chest X-rays, presumed to be
lung metastasis (Figure 2). Three out of 28 children
had lIytic lesions detected upon bone surveys. Plain
abdomimaliilmsshowed calcification of the liver masses
in 6 cases (15%) (Figure 3) . Abdominal ultrasono-
gram (US) and computerized tomogram (CT) were
done in 37 and 26 patients respectively. All clearly
delineated the liver tumors (Figure 4).

Upon operation, the tunor was found to be
confined to the rightlobe in 11 (28 %), to the left lobe
in 5 (13 %), and found occupying both lobes in 23
cases (59 %). Resection of the tumor was feasible in
only 13 patients, while in the majority two-thirds (26

Fig. 2 Chest film shows a nodule in the right lung in a patient
with hepatoblastoma.
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patients) only biopsy ol the tumor was donec.
Preoperative rupture ol the tumor was noted in 2
paticnts.

Surgical complications occurred in 10 patients.
The worst one was massive hemorrhage from inferior
vena cava injury during hepatectomy of the right lobe
in 3 cases, resulting i shock and postoperative deaths.
Other complications were adhesive intestinal obstruc-
tion, small bowel intssusception, enterocutancous
fistula, wound evisceration of the tumor, and hepatic
{ailure (Table 5).

Only one patient was given radiation to the liver
in combination with chemotherapy who later
succumbed to sepsis.

Regarding chemotherapy, vineristine (VCR),
cyclophosphamide, and 5-fluorouracil (5-FU) were
the combined mainstay during 1987-1997. Cisplaun

and doxorubicin were given to one paticnt in 1998,

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 iobe of liver.

Table5 Surgicalcomplicationsinpatients with hepatoblastoma

No. of Patients

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

4 a a W

Since 1999, cisplatin, VCR, and 5-FU have been
administered mstead.

In the 26 cases with biopsy only; 10 received no
chemotherapy,inwhom, onewas dead from respiratory
failure, and 9 were lost 1o follow-up, presumably dead;
the other 16 were given chemotherapy, 2 were dead,
one from sepsis, the other from pneumonia; 11 were
not responsive to treatment, showing no tumor
shrinkage, finally lost to follow-up, and 3 most recent

cases continued to receive the antineoplastics.

In the 13 resection cases; 7 received no chemo-
therapy, inwhom, 4 died postoperatively from surgical
complications, one waslost to follow-up, and 2 survived
without disease for 6 months before being lost to
follow-up; the other 6 were given chemotherapy, one
was dead, 2 survived without disease for 6 months
before being lost to follow-up; one was disease-free
eightyears postoperatively,and 2 had tumor recurrence
and metastasis. Results of treatment are summarized
in Table 6.

Hepatocellular carcinoma

Of the 7 patients with HCC, 4 were males, and 3
were females. Age ranged from 7 to 14 yearsold (mean
10vears). Four presented with abdominal mass, 2 with
pain, and one with abdominal fullness. Laboratory
findings including CBC, bone marrow study, liver
AFP
levels were negative in 2, over 4,000 ng/ml in 1, and

function test, and coagulogram were normal.
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Table6 Resultsoftreatmentof 39 patients with hepatoblastoma

Surgery Chemotherapy  Result
Biopsy (26) No (10) Dead (1)
Lost to follow-up (9)
Yes (16) Dead (2)
Not responsive lost (11)
Still on chemotherapy (3)
Resection (13)  No (7} Dead (4)
Lost to follow-up (1)
Survived (2)
Yes (6) Dead (1)

Recurrent, metastatic (2)
Survived (3) '

() = No. of patients

over 30,000 ng/ml in 3 cases. Hepatitis B surface
antigens (HBsAg) were detectable in 2 paticents,
Concerning radiographic studies, one patient had a
nodule in the left hing, another had bone metastasis.
US and CT were done in 7 and 4 patients respectively.

According to the operative findings, the tumor
was confined to the right lobe in one, to the left lobe
but with cirrhosis of the right lobe in another, and
occupied both lobes in 5 cases. All were considered
unresectable, leading to biopsy ouly. N o chemotherapy
was commenced on any case. One patientwas dead on
arrival 1 month postoperatively. All the others
presumably died of the malignancy. It is noteworthy
that there has been no ncew case of HCC since the last

patient was seen in January 1994,

Sarcoma

Two girls had sarcoma. One was 12 vears old with
undifferentiated sarcoma of the right lobe of liver.
Biopsy was done, then VCR, actinomycin D, and
cyclophosphamide were given without any response.
She finally was lost to follow-up.

The other was a 6 vears old with poorly diffe-
rentiated angiosarcoma of the left lobe of liver. Left
hepatectomy was done and no chemotherapy was
given. She has been disease-[ree up to the present, 8
years postoperaltively.

A 4-year-10-month-old boy had rhabdomyo-
sarcoma involving both lobes of the liver. Biopsy was
done, radiation to the liver was given, and VCR,
actinomycin D, cyclophosphamide were administered.
This patient is, at the time of this report, still on the
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course of treatment with chemotherapy for nearly one

vear postoperatively.

Endodermal sinus tumor

A 2-vear-old boy had endodcermal sinus tumor
involving both lobes of the liver without other primary
lesion. Chentotherapy (cisplatin and doxorubicin x 4
courses, then cisplatin, bleomycin, and ctoposide x 11
courses) was given after biopsy of the tumor established
His AFP level of over 60,000 ng/ml

before treatment dropped to normal level soon

the diagnosis.
¢

thereafter. The liver mass shrank markedly, but small
residual tumors were stll present in botlt lobes on
foltow-ip CTimage. Second look laparotomy was not
performed. The patienthasbeenwelland suill attended
the orcology clinic regularly for one and a half years

after surgery.

Discussion

Hepatoblastoma

In thisreview, 78 per cent of primary liver tumors
were malignant, and 78 per centof these malignancies
were HBILL. The rates are higher than those of large
compiled serics.™ HBLis the tumor of infants younger
than 2 years of age, as evidenced by 95 per cent in our
cases. The etiology of HBL is untknown, but there are
clues that suggest genetic alterations in some patients.
The associations between HBIL. and Beckwith-
Wiedemann syn(lr()mc,5 hcmillyperu‘()plly,“'7 and
familial adenomatous polyposis® have been reported.
Nevertheless, there were no such associated conditions
in our patients.  Apart {rom abdominal mass, the
children were usually asymptomatic.  Preoperative
laboratory hindings were unremarkable except for
ancmia in nearly hall of them. Most striking was the
AFPlevel of over 10,000 ng/mlin more than halfof the
patients. [t is useful as a marker in following the
patient after tumor resection to ascertain that the
timor has been completely resected and has not
recurred. Since AFP is a normal product of the fetus
liver and embrvonic volk sac, its level is high in normal
infants below 3 months of age.'  Therclore its
interpretation must be made with caution in those very
voung infants.

Preoperative radiographic studies had picked up
atleastd patients (12.8%) with disseminated disease at

diagnosis, either to the lungs or to the bones. Calci-
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fication of the tumor, readily discernible on plain
radiograph, is of interest. Dachman ctal’ reviewed the
radiologic-pathologic correlation of such findings and
showed the relation between calcilication and osteoid
formation in the tumor. Since the osteoid tssuc is a
mesenchymal component, hence the tinor is cate-
gorized as a mixed HBL." Many investigators have
observed the lavorable prognosisin purc fetal epithehal

ST Therefore, calcilication of

HBIL.andsine quanon.
the tumor may suggest unfavorable behavior of TIBL..
In this review, all the six cases with calaification of the
tumor did not respond well to treatiment.

Since CT imaging can clearly define the tumor
and probably its resectability, its role has replaced that
of angiography. However, over-and underestimation
of tumor involvement have been veported,"™ and
some investigators have advocated maguetic resonance
imaging as the method of choice for the assessment of
resectability instead.”

Nearly 60 per cent of the patients had tmors
involving both lobes of the liver, precluding the
resection attempt. In the group with biopsy ouly and
chemotherapy given, no uunor shrinkage had been
ohserved,

In the group with tumor resection, two patieuts
who had received post hepatectomy chemotherapy
had tumor recurrence and metastasis, su

ggesting of
T

the inceffectiveness of the antincoplastics. There were
Hsurvivors, allof whomwere in the group with resection,
Therefore, 1t is obvious that complete rentoval of the
HBL is essential for survival,

Currently, ithas been suggested that, for children
with HBL in whichi the tumor is completely resected,
long-term survival can be achieved by adding cisplatin-
based therapy after surgery.!! Some investigators have
advocated surgery alone for the very young patients
with pure fetal histology, who would have excellent
prognosis with complete tumor resection.”  For
children with unrescctable tumors, biopsy is per-
formed followed by chemotherapy and secondary

IS Intraarterial chemoembolization of the

resection.
tumor followed by subsequent hepatic resection is

)

another alternative.”  Tinally, liver wansplantation

may be considered as a last resort for nonresponsive

cases.”!

Hepatocellular carcinoma

HCC accounted for only 14 per cent of the liver
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malignancieswhich was much less frequent than HBIL
The age incidence was quite different, occurring at a
later age (mean age, 10 years). AFP level was clevated
in more than hall” of the patients. HCC commonly
presents with advanced disease at diagnosis. It is
frequently muttifocal or metastasized.  Two of our
patients had cither lung or bone metastasis, five had
tumors i botl Jobes of the liver, and all of the seven
were constdered unresectable.

Concerning the etiology of HCC, it has been
closelv related to hepatitis B (HB) virus, particularly
among the Asians, as evidenced by the high rate of
HDBsAg positivity (70-100%) in the liver tissue of HCC
patients.”” Beaslev etal® had shown, in a prospective
study of 22,707 men in Taiwan, the incidence of HCC
among HBsAg carriers to be 1,138:100,000 as opposed
10 2:100.000 of those non-carriers, arelative risk of 223.
They concluded that HB virus has a primary role in the
etiology of FHICC. Tu Thailand, many investigators had
also shown such correlation between HB virus and
HCC both in adules™® and in children.® In the past,
the incidence of HBsAg carriers in Thai population
was 9.8 per cent,” which was regarded as an important
public health problem. In 1988, the Ministry of Public
Health hence launched HB immunization among
children in two provinces, Chiengmai and Chonbuni,
asapilotfield trial. Ten more provinceswere included
into the project in 1990, Finally, a nationwide HB
vaccination has been integrated into the Extended
Program of Immunization in 1992. Such effort has
resulted in the dechne of HBsAg carrier rate among
vounger [)()I)lllklli()ll.27 Consequently, the incidence of
pediatric HCC 1s expected to be decreased, as no new
case was seen since 1994 in this review. In the future,

HCC should be rarc among Thai children.

Sarcoma

Sarcoma of the liver is very rare. There are no
/
large compiled series to reflectmeaningful experience
5 3]
of 1ts treaument.

Regarding angiosarcoma, therc were reports of
malignant degeneration from henmangioendothe-
lioma.”* Resection of the tumor offers the only hope
for survival since chemotherapy has not been proven
effective.” The only one patient in our series have
been discase-free up to the present, 8 years after left
hepatectomy, without receiving chemotherapy.

J S

For rhabdomyosarcoma, the only patient is still
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on the course of treatment and the result is to be

evaluated.

Endodermal sinus tumor

This tumor is also very rare. Hart reported the
first case in 1975. In our patient, chemotherapy had
dramatically reduced the tumorsize and the AFP level.
The long term outcome is being followed.

CONCLUSION

In conclusion, the lessonslearned from thisreview
arc: (1) HBL was the common liver malignant tumor
of infants below 2 years of age, (2) resection of HBL.
should be atempted when feasible, if survival is to be
attained, (3) preresection chemotherapy in unre-
sectable HBL has not thus far shown any beneficial
clfect, (4) theincidence of HCCin childrenisexpected
to dechine as the HB immunization has been covered
natonwide, and (5) hmited experience in angio-
sarcoma indicated the curative result of tumor

resection.
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