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1. Background
Congenital hepatic fibrosis (CHF) is an autosomal 
hereditary disorder affecting the porto-biliary system. 
It is histopathologically characterized by incomplete 
development of the ductal plate. The ductal plate itself serves 
as the fetal precursor of biliary system, and its incomplete 
formation results in misshapen and abnormal intrahepatic 
vascular ramifications eventually leading to hepatobiliary 

fibrosis.1 Clinical symptoms appear in different ages. Age is 
widely variable in CHF patients, ranging from childhood to 
the fifth or sixth decades of life; however, most patients are 
diagnosed in adolescence.2-4 Patients with CHF can present 
with abnormal intrahepatic portal venous ramifications 
and progressive fibrosis of the portal system. These 
manifestations can be worsened by factors such as alcohol 
consumption, steatohepatitis, hepatotoxic drugs, and viral 
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hepatitis. In the clinical setting, the disease manifests with 
enlarged and misshapen liver. Furthermore, while the left 
lobe of the liver is palpable under the xiphoid appendix, 
the right lobe is not evident on clinical examination. In 
sonographic findings, liver parenchymal echogenicity is 
seen, and esophageal varices are characteristic secondary 
to portal hypertension and hypersplenism.1

At the molecular level, CHF is, in fact, a hereditary 
cholangiopathy resulting from mutations in the gene 
encoding fibrocystin/polyductin (polycystic kidney and 
hepatic disease 1). PKHD1 (with 66 exons) is one of the 
longest human genes located at chromosome 6p12. This 
gene is translated to a 447 KD protein, the function of 
which is unknown, localized on the villi and centromeres of 
biliary ducts and renal tubules. A lack of this protein in the 
liver triggers small biliary hamartomas, biliary segmental 
dilatation, and finally portal fibrosis. All of these changes 
contribute to portal hypertension, which is the main cause 
of mortality in children with CHF.5, 6 

Four clinical subtypes of CHF include portal hypertension, 
cholangitis cholestasis, recurrent cholangitis, mixed, and 
late-presentation disease.7 Most patients are diagnosed 
with no clinical manifestations and have only mild pain 
in the right upper-abdominal quadrant. Those with portal 
hypertension may present with esophageal varices and 
gastrointestinal bleeding.8 Hepatomegaly, splenomegaly, 
and enlarged kidneys may also be seen.9 The paraclinical 
parameters may encompass mild to severe increases 
in hepatic enzymes, leukopenia, thrombocytopenia, 
and abnormal renal functional parameters.10 A definite 
diagnosis requires liver histopathological examinations.10 
In biopsy examination, numerous abnormally shaped 
portal biliary ducts, abnormal ramifications of portal 
venous, portal fibrosis, fibrotic bridges between portal 
branches (i.e. portal-portal bridging fibrosis), intra-stromal 
biliary duct hamartoma (von Meyenburg complexes), and 
concentrated bile in bile ducts may be seen.1 Hepatic fibrosis 
results from chronic liver damage and the accumulation of 
extracellular proteins synthesized by myofibroblasts. The 
myofibroblasts themselves are induced by the action of 
hepatic stellate cells and portal fibroblasts.11

CHF has been associated with a variety of hereditary 
and non-hereditary conditions such as Caroli syndrome, 
polycystic kidney disease, Joubert syndrome, Cogan 
syndrome, Meckel syndrome, Arima syndrome, and 
Bardet-Biedl syndrome.10 In more than half of cases, CHF 
is associated with polycystic kidney disease.12 Around 33% 
of the cases are sporadic, while a family history is seen in 
the rest.13 CHF has been associated with an elevated risk of 
cholangiocellular carcinoma in 2.5% to 16% of cases.14, 15 

2. Objectives
There are currently no definite pharmaceutical treatments 
to reverse histopathological damages in CHF patients, 
and the main efforts are devoted to preventing disease 
complications by administrating anti-fibrotic and 
endoscopic therapies to implement a shunt. The only 

definite cure is liver transplantation which is indicated 
in those with liver failure. An important factor is a timely 
diagnosis of the condition to prevent its progression. For 
this purpose, physicians should be aware of the clinical and 
paraclinical parameters associated with this disease. As 
there is little evidence on these characteristics, the current 
study aimed to determine clinical and paraclinical findings 
in patients diagnosed with CHF from 2008 till 2017. 

3. Methods 
This was a descriptive cross-sectional study that included 
all children <18 years old who were diagnosed with CHF 
during 2008 until 2017 in the pediatric hepatology ward 
of Nemazee hospital, affiliated with Shiraz University of 
Medical Sciences, Shiraz, Iran. Overall, 32 CHF patients 
were identified during the study period. The inclusion 
criteria were age at diagnosis <18 years and a diagnosis of 
CHF confirmed through histopathological examination. 
Data regarding age, gender, clinical presentations, 
laboratory parameters, ultrasonographic and endoscopic 
findings were recorded in a checklist using clinical archives. 

The gold standard for diagnosis of CHF is liver 
histopathology performed by ultrasound-guided 
percutaneous biopsy or, in some cases, by post-liver 
transplant biopsy. All of the included patients met the 
pathological criteria containing (1) dense fibrous septa of 
different widths, separate liver parenchyma into hepatic 
islands containing normal vasculature, portal-portal 
bridging fibrosis, and intact hepatic lobule; (2) a defective 
remodeling of the ductal plate manifesting as abnormally 
shaped small bile ducts in the portal area and the cubic or 
columnar bile duct epithelia forming elongated or cystic 
cavities; and (3) potentially abnormal changes to the 
intrahepatic portal vein branches.

The data was then analyzed by (SPSS) version 17, 
Chicago: SPSS Inc. Means and frequencies were used to 
describe the data, and the chi-square test, independent 
samples student t test, and one-way analysis of variance 
(ANOVA) were used for inferential analyses. 

4. Results 
Thirty-two patients with liver biopsy-verified congenital 
fibrosis (periportal fibrosis with irregularly shaped 
proliferating bile ducts) were studied. Of the 32 patients, 
12 (37.5%) were female and 20 (62.5%) were male. In the 
study period, 2 girls and 2 boys died of the disease. The 
mean age was 5.6 ± 4.1 with a range of 6 months to 16 years 
old. 

The most frequent clinical presentations at diagnosis 
were hepatomegaly (81%), splenomegaly (68%), 
gastrointestinal bleeding (43%), abdominal protrusion 
(40%), ascites (21%), and epistaxis (6%). The laboratory 
features at diagnosis have been noted in Table 1. 

Ultrasonography of the liver, kidney, and spleen was 
performed for all patients. Severely enlarged livers were 
observed in 2 patients (Table 2). Only 5 patients showed 
normal size spleen, and kidney ultrasonographic findings 
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were normal in 30 patients (Table 3). No associations were 
found between spleen size and white blood cell count, 
platelet count, or hemoglobin level. 

In endoscopic findings, esophageal varices with grades 1, 
2, 3, and 4 were observed in 6, 3, 2, and 1 patients, respectively. 
One patient showed grades 2 and 3 simultaneously. 
Another patient also showed concomitant grades 3 and 4 
of the disease. There was a significant association between 
spleen size and esophageal varices (P = 0.01). Overall, 8 
patients were liver transplanted due to decompensated 
cirrhosis, while none of them received liver grafts from a 
family member. Whole organ was transplanted in 4 patients 
while the other 4 patients received partial grafts. One 
patient developed bone marrow suppression secondary 
to the Epstein bar virus and ultimately succumbed to 
post-transplant lymphoproliferative disorder. Two of the 

patients were kidney transplanted due to end stage renal 
disease secondary to associated polycystic kidney, and one 
of them remained hemodialysis-dependent due to graft 
rejection. 

5. Discussion 
Out of the 32 studied patients, only 3 had normal livers and 
5 had normal spleens; however, the majority had normal-
sized kidneys. Endoscopy showed esophagus varices of 
variable grades in 29 patients. Liver transplantation was 
performed in 8 patients. No significant associations were 
found between WBC (P = 0.43), platelet count (P = 0.21), or 
hemoglobin (P = 0.17) and spleen size. Furthermore, there 
were no relationships between platelet count (P = 0.53), 
liver enzymes (P = 0.11), or age (P = 0.28) and the presence 
of esophageal varices. Nonetheless, a significant correlation 
was noted between spleen size and esophageal varices. The 
mean patient age was 5.6 ± 4.1 years with half of them aged 
<6 years old, which was similar to a report in Spain. In a 
recent study, the age range of patients presenting with CHF 
symptoms was 1 to 15 years old.1, 16 The diagnosis age ranged 
from 7.5-28.4 years in studies conducted in India,17 Saudi 
Arabia,9 Pakistan,18 and Turkey.10 The mean age was higher 
in these precedent studies respective to the current report. 
This was due to the inclusion of patients <18 years of age in 
this study, rendering a lower mean age. Liver enzymes were 
normal or mildly increased in patients of the current study. 
Mildly elevated liver enzymes were noted in some patients 
in a US study on CHF.19 In two other studies in Spain16 
and Pakistan,18 the liver enzymes of CHF patients were in 
the normal range. In the current study, it was noted that 
patients showed elevated alkaline phosphatase levels, which 
was in line with a study in Saudi Arabia.9 Ultrasonography 
findings further showed increased liver echogenicity, 
increased liver size, and irregular liver borders in 75%, 
90.4%, and 37.5% of patients, respectively. In a study in 
the United States, 92%, 41%, and 61% of CHF patients 
had increased echogenicity, size, and irregular borders, 
respectively.19 Likewise, all 25 children with CHF had 
increased liver sizes in a study in Pakistan.18 Furthermore, 
only 5 out of the 32 patients in the current study had a 
normal-sized spleen; the rest (84%) had splenomegaly in 

Table 1. Laboratory Findings in 32 Children With CHF at Presentation 

Parameters Mean ± SD Min Max Median

Hemoglobin (g/dL) 10 ± 1.6 6.2 12.8 10

Platelet (103/µL) 145 ± 71 18000 270000 13200

White blood cell (103/µL) 5400 ± 2900 470 15300 4750

Prothrombin time (s) 15.3 ± 6.6 13 44 13.3

International normalized ratio 1.63 ± 1.28 1 8 1.18

Aspartate aminotransferase (IU/L) 54 ± 52.4 3 230 41

Alanine amino transferase (IU/L) 50.6 ± 32.3 9 143 39

Alkaline phosphatase (IU/L) 512.8 ± 375.5 85 1700 411.5

Albumin (g/dL) 3.9 ± 0.6 2.6 5 4

Total bilirubin (mg/dL) 1.4 ± 1.24 0.1 6 1

Blood urea nitrogen (mg/dL) 17.2 ± 15.6 0.8 90 14.5

Creatinine (mg/dL) 0.7 ± 0.46 0.1 2.2 0.8

Table 2. Liver Ultrasonography Findings in 32 Children With CHF

Parameters No. (%)

Size

Normal 3 (9.4)

Mild increase 18 (56.2)

Moderate increase 9 (28.1)

Severe increase 2 (6.3)

Border 
Regular 20 (62.5)

Irregular 12 (37.5)

Echogenicity 
Normal 8 (25)

Increased 24 (75)

Portal hypertension  12 (37.5)

Mass 4 (12.5)

Table 3. Spleen and Kidney Ultrasonography Findings in 32 Children With 
CHF

Parameters No. (%)

Spleen size

Normal 5 (15.6)

Mild to moderate 19 (59.4)

Severe increase 8 (25)

Kidney 

Size

Normal 30 (93.7)

Decreased 0 (0)

Increased 2 (6.3)

Echo
Normal 22 (68.7)

Increased 10 (31.3)
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What Is Already Known? 
Splenomegaly and hepatomegaly are reported to be the 
most common clinical findings of CHF in pediatric 
patients who are often referred with abdominal distention 
and, sometimes, gastrointestinal bleeding.

What This Study Adds?
Although sonography can be quite helpful, laboratory 
data can be normal in most cases. Splenomegaly was 
showed to be associated with a higher risk of esophageal 
varices. A significant relationship was found between 
spleen size and the presence of esophageal varices in 
the current study. Considering the invasive nature of 
endoscopy, this is an important finding which can guide 
physicians to perform this procedure in CHF patients 
with splenomegaly. The detection of esophageal varices is 
an important clinical factor in following up with patients 
and prognoses.

Research Highlightsultrasonographic findings. Increased spleen size has been 
reported in 92% and 96% of CHF patients in studies in 
the United States19 and Pakistan,18 respectively. This study 
detected no association between either platelet count or 
other clinical variables and spleen size, which is opposite 
of a report in the United States which noted a significant 
association between platelet count and spleen dimensions 
in CHF patients.19 In endoscopic observations in the 
current study, esophageal varices were identified in 81% 
of patients. Esophageal varices were reported in 71%, 66%, 
and 100% of CHF patients in studies in the United States,19 
Tunisia,20 and Saudi Arabia.9 A significant relationship was 
found between spleen size and the presence of esophageal 
varices in the current study. Considering the invasive 
nature of endoscopy, this is an important finding which 
can guide physicians to perform this procedure in CHF 
patients with splenomegaly. The detection of esophageal 
varices is an important clinical factor in following up with 
patients and prognoses. 

The most frequent clinical presentations in the current 
patients were hepatomegaly and splenomegaly, respectively. 
Splenomegaly was also noted as the most frequent clinical 
findings in CHF patients in a study performed in the United 
States.19 In a similar report in Turkey, abdominal distention 
due to splenomegaly and hepatomegaly was reported to be 
the most common finding, while hematemesis was noted 
as the least frequent.10 In another report from Saudi Arabia, 
growth retardation was described as the most common 
finding followed by gastrointestinal bleedings including 
hematemesis and melena.9 In line with the current 
observations, hematemesis and splenomegaly were noted 
as the most common clinical findings in CHF patients in 
two studies in Spain16 and Pakistan.18 Different presenting 
complications can be related to different disease stages 
secondary to delayed diagnosis in some patients. Being 
aware of the disease and its features can help physicians 
early diagnose the condition before progression of the 
disease and the emergence of hemorrhagic sequel. 

6. Conclusion 
The results of the present study indicated that the most 
common clinical findings of CHF in pediatric patients are 
splenomegaly and hepatomegaly presenting as abdominal 
distention and gastrointestinal bleeding. Laboratory data 
can be normal in most cases but ultrasonographic findings 
(in liver, spleen, and even kidneys) can be helpful. The 
present study also showed that patients with splenomegaly 
are at higher risk of esophageal varices.
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