
© 2019 S. Karger AG, Basel

Case Report

Gastrointest Tumors 2019;6:43–50

Hepatocellular Carcinoma of 
Fibrolamellar Type in an Adolescent: 
Case Report and Literature Review
Javier Santiago-Reynoso 

a    Karina Senyase Zamaripa-Martínez 
a    

Juan Manuel Dorantes-Loya 
a    Guillermo J. Gaytán-Fernández 

a, b    
Evelia Apolinar-Jiménez 

a    Francisco Paz-Gómez 
c    Felipe Farias-Serratos 

a    
María Maldonado-Vega 

a    
a

 Hospital Regional de Alta Especialidad del Bajío (HRAEB), Servicio de Oncopediatría, 
Dirección de Planeación, Enseñanza e Investigación, León, Mexico; b Hospital General 
Regional de León, León, Mexico; c Unidad de Patología, Hospital Regional de Alta 
Especialidad del Bajío (HRAEB), León, Mexico

Keywords
Hepatocellular carcinoma · Encephalopathy · Hyperammonemia · Mexican children

Abstract
We present a female patient, 13 years old, with diagnosis of hepatocellular carcinoma of fi-
brolamellar type, which was rapidly evolving. The fibrolamellar hepatocellular carcinoma in-
vaded more than 80% of the hepatic parenchyma without surgical possibility or liver trans-
plantation. Measures applied corresponded to chemotherapy of 1 cycle of cisplatin 40 mg/s/5 
days + vincristine 1.5 mg/m2/day, 5-fluorouracil, doxorubicin, and dexrazoxane. The case pre-
sented aggressive evolution of hepatocellular carcinoma, which led to acute liver failure, with 
hyperammonemia, sepsis, pulmonary focus plus septic shock, grade III-IV encephalopathy, 
portal hypertension, and ascites with intra-abdominal hypertension. Death occurred due to 
multiple organ failure, which involved respiratory failure type KDIGO 1 and 2, acute liver fail-
ure, severe pneumonia, pericardial effusion, AKIN 2 acute kidney injury, carcinoma, and pul-
monary metastasis. This type of ailment is infrequent in children and adolescents, and the first 
symptoms are crucial to achieve treatment possibilities. © 2019 S. Karger AG, Basel
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Introduction

Hepatocellular carcinoma (HCC) is a rare tumor, and when it occurs in children, it has a low 
incidence of 1.6 cases per million, compared with hepatoblastomas, which are more frequent 
and reach up to 80% of cancer cases in the liver and affect children in the age range of 6 months 
to 3 years. HCC increases its incidence with greater age [1], but only 0.5–1% of all tumors in 
children are HCC. In children, when the diagnosis of HCC is early, treatment by chemotherapy 
shows that about 50% of cases are sensitive and respond to the treatment of cisplatin and doxo-
rubicin, with a significant reduction in α-fetoprotein (AFP) and tumor size [2].

Although there is still a long way to know about the origin of HCC in children and the 
pathogenesis, more related factors to HCC are attributed to the incidence of infection with the 
hepatitis B virus (HBV) with an estimated risk of 10% to 25%, a situation that has been 
demonstrated in several areas of Taiwan, Hong Kong, and other Asian regions, where children 
with HCC have a history of having presented HBV [3], this being the difference with respect 
to adults, where the observed risk factors are cirrhosis, chronic diseases such as alteration of 
the type III glycogen store, type I tyrosinemia, and Wilson’s disease or biliary atresia. Other 
risk factors in different areas of Asia that add up for HCC include Alagille syndrome, maternal 
HBV infection, progressive familial intrahepatic disease, and tyrosinemia; for the last two 
factors, when being detected in time, liver transplant before the appearance of symptoms and 
signs of cancer shows good results [4–6].

In Japan during the years 2012 and 2013 in a multicenter study, they evaluated children 
with HCC and the relationship with HBV was positive, in addition to AFP as an indicator in the 
diagnosis of HCC-HBV, where the records had such high values as 1,225 and up to 2,240,000 
ng/mL of AFP [7], when the AFP reference in healthy individuals is less than 20 to 100 ng/
mL. In different cases reported in children and adolescents who associated HBV with HCC, 
they found that the route of greatest coincidence in viral transmission is maternal, followed 
by blood transfusion; the cases of advanced-stage HCC progress to liver cirrhosis and 
pulmonary metastasis, where most cases die, with few surviving [8–10].

Total or partial liver transplantation is another possibility to treat HCC in children; however, 
it has been reported that there is a low survival rate in advanced stages of the disease compared 
with other cancers of the liver such as hepatoblastoma, embryonic cancer, biliary atresia, and 
bile duct cancer. The registry of preexisting diseases with involvement in liver function included 
cirrhosis due to cholestasis of the liver, hepatitis B, and metabolic disorder [4, 5, 11]. The success 
of liver transplantation includes factors such as male sex, cirrhosis, bilobal location, multiple 
carcinogenic sites, vascular invasion, presence of metastases, positive margins to the disease, 
and stages III and IV of HCC. Thus, liver transplantation can be functional in children when HCC 
is detected in initial stages I and II and hase low vascularization or invasion of tissue [12].

Metabolic deficiencies related to HCC in children are alterations in the pentose phosphate 
pathway involved with the production of NADPH used in various metabolic pathways of 
biosynthesis and reduction of glutathione. It has been demonstrated that the deficiency in 
transaldolase occurs as a mutation in pR192C in the TALDO 1 gene reported in the population 
of the Arab Emirates; clinically, in hepatosplenomegaly with progression to cirrhosis, 
nephropathies, connective tissue abnormalities, coagulopathies, cytopenia, heart disease, 
and high risk of HCC, in most cases, death occurs in childhood due to metabolic complications, 
the indicators being the coagulation alterations with prothrombin time > 15 s, which does not 
correct with the administration of vitamin K, high bilirubin for more than a week, and the 
international normalized index > 1.5 (TP > 26 or INR > 2), similar to the presence of neuropsy-
chiatric signs with alterations in ALT levels, acid-base, and electrolyte imbalance [cited in 13]. 
The increase in AFP is associated with the development of HCC tested in a mouse model [14] 
and in children who presented HCC [7].
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Few cases of HCC have been reported in children in Mexico, considering that there is a 
vaccination scheme from birth that is protective in the first years of life and includes the hepa-
titis B vaccine. Functional deficiencies of the liver in the case of the study are described in a 
13-year-old female adolescent with a short time (4 months) between the first symptoms and 
the evolution of HCC until death occurred.

Case Report/Case Presentation

A female, 13 years of age, presented with abdominal distension, generalized pain, and a weight loss of 
approximately 5 kg within a 2-month period. The TAC revealed hypodense tumoration, heterogeneous with 
the involvement of segments II, IVa, and IVb (Fig. 1 and 2). Extension included nearly the whole right hemia-
bdomen and part of the left (80% of the hepatic parenchyma), without data of peritoneal irritation. Initial 
biopsy by TRUCUT and the histopathology reported fibrolamellar-type HCC (Fig.  3). Extension studies 
revealed metastasis to the lung, high serum markers in serum AFP, and negative detection of the hepatitis B 
and C viruses. There was a paternal antecedent of cancer of the pancreas. She had complete immunizations 
for BCG (hepatitis B), pentavalent, DPT (rotavirus, pneumococcus, influenza), and serine/arginine-rich 
human papilloma virus (SR-HPV). 

Fig.  3. Histopathology reported 
fibrolamellar-type hepatocellular 
carcinoma.
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Fig.  1. Computed tomography 
revealed hypodense, heteroge-
neous tumor with involvement of 
segments II, IVa, and IVb.
Fig. 2. Computed tomography re-
vealed extension of almost all of 
the right hemiabdomen and part 
of the left one (80% of the liver 
parenchyma), without data of 
peritoneal irritation.
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HCC imaging and the surgical assessment indicated little probability of resection, the reason for 
which management was established with neoadjuvant chemotherapy with cisplatin 40 mg/s/5 days plus 
vincristine 1.5 mg/m2 on day 1, 5-fluorouracil, doxorubicin, and dexrazoxane with the purpose of tumor 
cytoreduction. At 2 weeks of diagnosis and follow-up, TAC revealed abdomen with carcinomatosis and 
renal and pulmonary tumor activity. At the same time, acute kidney failure presented with ammonemia, 
with response to conventional measures, reaching levels of ammonemia of 416 mg/dL and a high possi-
bility of cerebral edema. The application of renal PRISMA only achieved reduction to levels of 150 and 290 
mg/dL, with evident nonreversible acute kidney failure and no candidacy for liver transplantation. In 
week 3 of follow-up with encephalopathy, liver failure, and hyperammonemia, kidney failure was 
considered without response to the application of PRISMA and MARS with time limit-of-function. The 
patient’s decease was registered with a follow-up of 27 days under hospitalization and a previous ante-
cedent of 45 days to symptomatology. The patient had acute kidney failure, hyperammonemia, sepsis 
without isolated focus, fibrolamellar hepatocarcinoma, hepatic encephalopathy grade III-IV, portal hyper-
tension, ascites with probable intrabdominal hypertension, sepsis with pulmonary shock plus Kidney 
Disease Improving Global Outcomes (KDIGO) types 1 and 2 respiratory insufficiency, acute kidney failure, 
severe pneumonia, hemorrhage in pericardium, Acute Kidney Injury Network (AKIN) 2, carcinoma, and 
pulmonary metastasis. 

Histopathological Analysis
Evaluation of the slides of the initial biopsy showed the following: immunohistochemistry with Hep 

Par 1-positive carcinoembryonic antigen, positive arginase, positive CD68, and positive serum AFP, 
resulting in cellular and morphological elements that were consistent with stage IV fibrolamellar HCC, with 
moderate necrotic changes associated with slight inflammation and slight desmoplasia, vascular perme-
ation, or absent neural. There was residual hepatic tissue with chronic slight portal inflammation (Fig. 3 
and 4).

Clinical Analysis
The clinical follow-up approached the assessment of hepatic enzymes, coagulation times, ionic control, 

chemotherapy, and hematological and neurological follow-up, with the most important data observed in 
Table 1. There was hemodynamic follow-up, cardiorespiratory follow-up, and uresis.

Hep Par 1 CEA

AFP

CD68

Glypican 3

Arginase 1

Fig.  4. Immunohistochemistry 
with Hep Par 1-positive carcino-
embryonic antigen, positive argi-
nase, positive CD68, and positive 
serum α-fetoprotein (AFP). Stage 
IV fibrolamellar hepatocellular 
carcinoma.
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Discussion

Liver failure has been described as rare in children, as has the incidence of HCC. However, 
when it presents, it is lethal. The alternatives that are suggested in other groups include liver 
transplantation within a very short time and under poorly stable conditions of the patients [2, 
11]. The etiology of cases of HCC assume the infectious origin due to the viruses of hepatitis A, 
B, not A, not B, D, and E, Epstein-Barr and cytomegalovirus, being most frequent in zones with 
poorly active or null programs with respect to vaccination, as occurs in various Asian countries 
[8–10, 14–16]. Other causes that lead to liver failure are associated with hepatotoxic drugs (acet-
aminophen, paracetamol, nitrofurantoin, ciprofloxacin, amoxillin, clavulanic acid, valproic acid, 
sulfas, and diclofenac), toxins (fungi, organic solvents, medicinal herbs, bacteria), and metabolic 
diseases, such as fatty liver, hemolysis, elevated liver enzyme levels, and low platelet levels 
(HELPP syndrome), leukemia, lymphoma, tuberculosis, tumors, and Reye syndrome [4, 5, 17].

Hepatitis is a high-risk factor for the manifestation of HCC in child population, verified in 
diverse regions of Asia, where it was not until the 80s and 90s that vaccination systems were 
implemented, observing an important diminution in cases of HCC [18].

The case study described herein can be classified as a case of acute liver failure of tumor 
origin with an evolution of approximately 4 months in the manifestation of the symptom-
atology of carcinoma identified as fibrolamellar-type HCC, which is, in the child population in 
Mexico, registered at a low percentage of incidence of 0.5% in hepatic tumors in children and 
adolescents. The case was identified as stage IV HCC due to pulmonary and peritoneal cavity 
metastases, with an extension greater than 80% in hepatic parenchyma and being unre-
sectable (Fig. 1 and 2). Thus, the treatment option comprised chemotherapy as unique cycle 

Table 1. Follow-up hemodynamic, cardiorespiratory, and uresis values

Week 1 Week 2 Week 3

BP 103/68 91/70 112/75 103/68 93/69 115/76 130/90 138/64 110/56 73/39
HR 86 93 100 123 120 120 113 68 88 140
BF 20 20 20 20 20 20 20 20 20 20
°T 36 35.7 36.2 36 35.9 37 36 35.2 36.3 38.3
SAT 96 96 94 97 97 98 98 99 100
UI 940 900 840 80 123 80 23 28 5 0

BP, blood pressure; HR, heart rate; BF, breathing frequency; °T, temperature; SAT, saturation; UI, urinary index.

Table 2. Metabolic monitoring of coagulation times and liver enzymes

Parameters Diagnosis Week 1 Week 2 Week 3

Procalcitonin (<0.5 ng/mL) 87 106 and 1,232 172 200
PCR (0–3 mg/L) 70 186 and 446 233 160
Total bilirubin (0.3–1.3 ng/dL) 0.6 1.3
FA (33–96 U/L) 141
TGO (12–38 U/L) 184
TGP (7–41 U/L) 182
GGT (9.58 U/L) 124
Albumin (3.5–5.5 g/dL) 3.1
TP (12.7–15.4 s) 21 22.3 and 30 20 18
TPT (25–35 s) 26 44 and 120 44 45
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in that the advance of the disease was rapid (at 1 week of diagnosis) and led to acute liver 
failure with grade 4 hyperammonemia, with ammonia greater than 200 mg/dL, and even 
higher than 400 mg/dL. It is noteworthy that patients with hyperammonemia do not achieve 
purification of high levels of ammonium [19], in addition to the provision of kidney support 
with PRISMA and MARS, with a partial response in the decrease of plasma ammonium of 
around 150 mg/dL without reaching normality. 

The hyperammonemia of the patient that led to hepatic encephalopathy did not only 
imply hepatic injury, but also metabolic disorders and alterations in the concentration of 
ammonia, urea, glutaminase, alteration of glucose, and an excess of toxins in the central 
nervous system, a situation that caused disorientation and cognitive disorders in their 
primary manifestations [6, 20]. In the treatment of the case and the following of the guide-
lines, we ran out of options while, in addition to the non-resection of the HCC [21], liver trans-
plantation was not an option due to the rapid evolution of the HCC, and even less so in the face 
of the evolution of a poor prognosis that existed from the moment of diagnosis.

As may be observed in Tables 2 and 3, the case presented various criteria of poor prog-
nosis, such as alteration in the coagulation times of > 15 s and higher bilirubin levels for more 
than 1 week of evolution. Additionally, the normalized international index of > 1.5, rather than 
the TP, was not corrected with the administration of vitamin K (TP > 26 s or INR > 2). Also, 
neuropsychiatric signs, alteration in alanine aminotransferase (ALT) levels, and acid-base 
and electrolyte disequilibrium were present (Table 3). Unfortunately, the etiological origin of 
the HCC was unable to be identified, in that the antecedents complied with the complete vacci-
nation scheme and with good health until the manifestation of the HCC.

Table 3. Metabolic data and ionic balance

Parameters/reference Diagnostic Week 1 Week 2 Week 3

Na+ (137–145 mmol/L) 144 145 149 145 144 145
K+ (3.6–5 mmol/L) 4.2 3.4 4.1 3.6 4.5 3.4
Cl (99–105 mmol/L) 103 107 111 107 106 106
Ca+2 (8.5–10.2 mg) 9.2 8.6 9.0 9.0 9.0 8.7
P (2.5–4.5 mg) 3.9 5 5 3.7 1.7 2.7
Mg+2 (1.7–1.2 mg) 1.7 1.7 2 2.7 2.1 1.7
Creatinine (3.3±0.3 mg/dL) 0.6 0.7 0.7 0.7 0.5 0.5
BUN (0.7–1.2 mg/dL) 7 16 18 14 14
Urea (6–20 mg/dL) 15 27 34 30 30
Glucose (70–100 mg) 125 122 131 134 110 134
Lactate (2 mmol/L) 20.2 20 21 24
Ammonium (15–45 µg/dL or 11–32 µmol/L) 290 416 368 290 165 228 and 153

Table 4. Hematological parameters

Parameters Diagnostic Week 1 Week 2 Week 3

Hemoglobin (12–18 mg/dL) 14.3 14.1 12.0 11.4 – 10.1 10.8
Hematocrit (37–54%) 47.0 47.4 42.0 34.2 – 29.7 33.4
Leukocytes (5–10 thousand/μL) 19,910 19,910 16,000 – 1,680 630 700
Neutrophils (1.5–7.4 millon/μL) 17,600 17,650 17,000 1,080 160 10
Lymphocytes (0.94–4.8 millon/μL) 1,500 1,570 – – 550 460 680
Monocytes (0–0.8 millon/μL) 610 610 – – – – –
Platelets (150–500 thousand) 480 480 415 190 49 42 17
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The hematological follow-up was also assessed (Table 4), the latter including surveil-
lance of the case, which exhibited sepsis and chemotherapy-associated medullary aplasia. 
The HCC evolved with repercussions on the liver failure, the clinical treatment did not 
function, and the poor prognosis reached 27 days of the treatment approach. From the 
beginning, the case was approached by palliative care by means of whoever was adminis-
tering comfort care and sedation analgesia. In terms of the control of convulsions and 
abnormal movements, from the time of hepatic failure, the pupils were isochoric, and hemo-
dynamically, the status was hypotension, tachycardia, capillary filling greater than 3 s, low 
pulses, and with not-reported or null uresis. Ventilator phase was III A/C. Additionally, the 
patient exhibited systemic inflammatory response. The prognosis always indicated an 
elevated risk of complications, such as cardiac failure, septic shock, disseminated intravas-
cular coagulation, liver failure, multiple organ dysfunction, and death.

Conclusion

In sum, this rare case in a child population in Mexico corresponded to one of stage IV 
fibrolamellar HCC (of 3 months of evolution) that led to multiple organ failure and sepsis with 
3 weeks of evolution in hospital. In cases such as this and with high cellular aggression, 
treatment alternatives are few.
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