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Cirrhosis in a Young Child Due to Fatty Liver; 
Importance of Early Screening: A Case Report 
and Review of the Literature
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	 Patient:	 Male, 9-year-old
	 Final Diagnosis:	 Liver cirrhosis
	 Symptoms:	 Abdominal pain • vomiting
	 Medication:	 —
	 Clinical Procedure:	 CT scan • fibroscan • liver biopsy • ultrasonography
	 Specialty:	 Laboratory Diagnostics • Gastroenterology and Hepatology • Pathology • Pediatrics and Neonatology

	 Objective:	 Rare disease
	 Background:	 Non-alcoholic fatty liver disease (NAFLD) is the presence of chronic hepatic steatosis in the absence of infec-

tions, steatogenic medication use, metabolic/genetic disorders, malnutrition, or ethanol consumption. NAFLD 
encompasses a spectrum of liver damage varying from non-alcoholic fatty liver (NAFL) on the most clinically 
benign end of the spectrum to cirrhosis on the opposite extreme, where most liver-related morbidity and mor-
tality occurs.

	 Case Report:	 We report a case of a 9-year-old boy with history of obesity (BMI 32.1 kg/m2 – 99th percentile) and non-alcoholic 
fatty liver disease, who was referred to our pediatric gastroenterology clinic with a 1-week history of vomit-
ing and right upper-quadrant abdominal pain. A review of the past medical history revealed transaminitis for 
the last 4 years and a dietary regimen for the last 2 years with poor compliance and follow-up. An extensive 
workup revealed an SGPT of 327 unit/L, SGOT 186 unit/L, and triglycerides of 208 mg/dL; infectious, meta-
bolic, genetic, and autoimmune etiologies were ruled-out. The median liver stiffness measured by Fibroscan 
was 14 kPa, consistent with F4 fibrosis, and the cap median value was 271 dB/mW, reflective of S2 steatosis. 
An ultrasound-guided core liver biopsy revealed steatohepatitis with bridging and encircling fibrosis consistent 
with early/evolving cirrhosis.

	 Conclusions:	 Although cirrhosis is rarely seen in pediatric patients with NAFLD, it should always be considered. Secondly, 
Fibroscan, a non-invasive imaging procedure, is a useful tool to assess the level of fibrosis and steatosis in pa-
tients with NAFLD; early evaluation of our patient could potentially have limited the progression to cirrhosis.
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Background

Non-alcoholic fatty liver disease (NAFLD) is a spectrum of liv-
er diseases encompassing the accumulation of fatty acids 
and triglycerides in the liver (hepatocellular macrovesicular 
steatosis), in the absence of infections, steatogenic medica-
tion use, metabolic/genetic disorders, malnutrition, or etha-
nol consumption [1,2]. NAFLD is typically used to describe a 
relatively benign condition of steatosis without inflammation 
or necrosis. This can, however, progress to non-alcoholic ste-
atohepatitis (NASH), which is characterized by inflammation, 
hepatocyte injury, and cell death [2]. NASH can progress to 
cirrhosis, a liver disease characterized by scar tissue, leading 
to liver function impairment, which is a main risk factor for 
hepatocellular carcinoma [2]. Cirrhosis resulting from NAFLD 
is uncommon in the pediatric population. Cirrhosis in young 
pediatric patients is usually a result of genetic abnormalities 
or biliary atresia [3]. In older children, the leading causes of 
cirrhosis are autoimmune hepatitis, Wilson’s disease, alpha-
1-antitrypsin deficiency, and primary sclerosing cholangitis [3]. 
The prevalence of NAFLD in the general pediatric population 
is 3–10% and in obese children it is 23–38% [4,5]. Although 
NAFLD is commonly recognized in children with obesity, met-
abolic syndrome, and type 2 diabetes mellitus, there have only 
been a handful of cases reported in which cirrhosis developed 
in young children as a result of NAFLD [2]. Progression to cir-
rhosis is estimated to occur in 6.9–9% of pediatric patients 
with NAFLD [5,6]. Here, we report a case of a 9-year-old boy 
with non-alcoholic fatty liver disease that progressed to cir-
rhosis, initially diagnosed by Fibroscan.

Case Report

A 9-year-old, white, obese boy was referred to our pediatric 
gastroenterology clinic with vomiting and lower abdominal 
pain. The symptoms started 1 week prior and included diffuse, 
crampy abdominal pain with prominence on the right side, 
intermittent with episodes every 30 minutes that would last for 
1–2 minutes and resolved spontaneously. The patient had reg-
ular bowel movements with normal consistency and no stool-
holding behaviour, dyschezia, or blood or mucus in the stool. 
The patient had decreased appetite but there was no report of 
dysphagia, heartburn, chest pain, relief of pain with the pas-
sage of a bowel movement, or change in urination. A review of 
the past medical history revealed transaminitis (initial values: 
SGPT of 193 unit/L and SGOT of 116 unit/L) for the last 4 years, 
treated with a dietary intervention (Mediterranean diet), con-
sisting of decreased carbohydrate intake, for the last 2 years. 
The intervention was ineffective because of poor compliance 
and follow-up. The family history was significant for maternal 
history of ischemic heart disease and stage 4 breast cancer, 
paternal history of polygenic hypercholesterolemia, and the 
maternal grandfather had colon cancer. There was no family 
history of obesity, diabetes, or familial hypercholesterolemia.

Because of concerns for appendicitis, the mother took him to 
the Emergency Department (ED). His height was 1.51 m, weight 
73.2 kg, and BMI 32.1 kg/m2 (>99th percentile). The physical 
examination was unremarkable. An abdominal CT was ob-
tained to rule out appendicitis, revealing decreased liver den-
sity compared to the spleen, splenomegaly, and mesenteric 
lymphadenitis (Figure 1). An ultrasound of the abdomen re-
vealed increased echogenicity of the liver compared to the 

Figure 1. �(A) CT scan abdomen (coronal plane) showing decreased liver density compared to spleen. (B) CT scan abdomen (axial plane) 
showing decreased liver density compared to spleen.
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kidneys (Figure 2). The patient was referred to a pediatric gas-
troenterologist due to the history of transaminitis and the im-
aging findings.

In the pediatric gastroenterology clinic, an extensive work-
up was performed to evaluate the etiology of transaminitis. 
Lab findings included an SGPT of 327 unit/L, SGOT 186 unit/L, 
triglycerides of 208 mg/dL, liver kidney microsomal anti-
body titers of <1: 20, negative antinuclear antibodies, nega-
tive smooth muscle antibody, alpha 1 antitrypsin phenotype 
M1S, alpha 1 antitrypsin level of 104 mgs/dl, serum cerulo-
plasmin 35 mgs/dL, negative hepatitis B and C screenings, 
total IgG of 557 mg/dL, negative lysosomal acid lipase defi-
ciency screening, and prothrombin time of 12.9 s with INR of 
0.96. After exclusion of other causes and because of the pa-
tient’s history of obesity, a diagnosis of NAFLD was considered. 
Fibroscan was performed, revealing median liver stiffness of 

14 kilopascal (kPa), consistent with stage F4 fibrosis, and the 
controlled attenuation parameter (CAP) median value was 271 
decibels per meter (dB/m), reflective of grade S2 steatosis. 
An ultrasound-guided core liver biopsy was performed, which 
showed diffuse, prominent steatosis with associated balloon-
ing degenerative changes of hepatocytes (activity score 2) with 
bridging and encircling fibrosis consistent with early/evolving 
cirrhosis (stage 4) (Figure 3).

The patient’s presenting symptoms were initially managed with 
ondansetron, ketorolac, and hyoscyamine. He was started on 
vitamin E 800 units/day, and a multi-disciplinary approach was 
used for management of liver disease by involving a pediatric 
hepatologist and a nutritional consultation, in addition to the 
care provided by the pediatric gastroenterologist.

Discussion

The 2 major risk factors for NAFLD are type 2 diabetes and obe-
sity [7], with an emphasis on fat distribution rather than total 
fat mass [4]. Other risk factors include ethnicity, sex, degree 
of obesity, insulin resistance, elevated ALT levels, AST/ALT ra-
tio greater than 0.8, hypertension, hypertriglyceridemia, and 
high IR index [4,7,8]. Studies have shown Hispanic children to 
be at greater risk of NAFLD and NASH as compared to non-
Hispanic children, presenting with higher rates of elevated ALT 
levels and more advanced fibrosis [4,7]. In adults, women are 
at increased risk for the development of NAFLD; however, pedi-
atric NAFLD shows a male predominance, with a sex ratio of 
approximately 2: 1 [7]. Despite the many known factors that 
contribute to the development of NAFLD, the only variables 
linked to increased rates of progression to cirrhosis are an el-
evated ALT level and severe obesity (BMI >95th centile) [7,9]. 

Figure 2. �Ultrasound abdomen showing increased liver 
echogenicity compared to kidney.
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Figure 3. �(A) High magnification (×40) H&E staining revealing steatohepatitis. (B) High magnification (×40) trichrome staining 
revealing bridging and encircling fibrosis consistent with evolving cirrhosis.
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Hyperinsulinemia has been reported to be the most direct cause 
of elevated ALT levels in this population [4]. Furthermore, ele-
vated fasting hyperinsulinemia is found in 75% of pediatric 
patients with NAFLD [4]. Studies have found insulin resistance 
to be predictive of steatosis, inflammation, and fibrosis [4].

The development of NASH is complex and poorly understood 
because of the many genetic and environmental factors in-
volved and the lack of long-term studies assessing its patho-
genesis [8]. The initial proposed mechanism is a two-hit the-
ory process in which fatty infiltration of the liver resulting 
from obesity and insulin resistance leads to an increased vul-
nerability to hepatocyte injury, which is then exacerbated by 
inflammatory insults from oxidative stress [4,8]. Reactive ox-
ygen species inhibit the mitochondrial respiratory enzymes 
and cause lipid peroxidation, which ultimately leads to hepa-
tocyte membrane damage [8]. Another, newer, proposed the-
ory involves a multi-hit process involving lipotoxicity, oxida-
tive stress, gut dysbiosis, and endoplasmic reticulum stress 
pathways [8] and cross-talk between adipose tissue, the pan-
creas, gut, and liver [9]. Again, the first hit is believed to be a 
result of obesity and insulin resistance [9]. Liver damage then 
activates collagen-forming stellate cells, which are responsi-
ble for the formation of hepatic fibrosis, and, eventually, cir-
rhosis [8,9]. Adipose tissue produces many pro-inflammatory 
cytokines that are involved in the progression of NASH to cir-
rhosis, including the adipocytokines TNF-alpha, IL-6, leptin, 
and adiponectin [9]. Genetic factors have also been linked to 
the development and progression of NAFDL in children [8]. 
NAFLD shows familial aggregation, being 59% more common 
in siblings and 78% more common in parents of children with 
NAFLD [8]. NAFLD is associated with obesity and the PNPLA3 
gene [8]. This gene, which makes the protein adiponutrin, is 
upregulated in states of overnutrition and is associated with 
fat accumulation and hepatic injury and inflammation [8]. 
The PNPLA3 gene is correlated with 2-fold higher hepatic fat 
levels and hepatic inflammation in homozygotes as compared 
to non-carriers [8]. Hereditability of the PNPLA3 gene has been 
shown to be around 20–70% [8].

NAFLD is now the most common cause of liver disease in 
children, mirroring the trend of increasing rates of childhood 
obesity [2]. To the best of our knowledge, only 6 pediatric pa-
tients with cirrhosis secondary to NAFLD have been reported 
in the literature (Table 1). A-Kader et al. reported 2 nine-year-
old children with cirrhosis in their study; similar to our case, 
one of them had high levels of SGPT and one of them had a 
high BMI of 31.5 kg/m2 at the time of diagnosis [7]. Both of 
the patients with liver cirrhosis in Feldstein et al’s study re-
quired liver transplantation [5]; one of them was later diag-
nosed with cirrhosis in the graft accompanied by hepatopul-
monary syndrome requiring re-transplantation at 2.3 years 
after initial transplant [5].

With cirrhosis being an uncommon condition in the pediatric 
population, it is oftentimes overlooked during the diagnostic 
workup. Moreover, with the increasing incidence of childhood 
obesity, we emphasize the importance of early screening, diag-
nosis, and prompt treatment. Early screening and diagnosis 
would help catch the disease at an early stage and thus pre-
vent the progression to cirrhosis with appropriate treatment. 
Furthermore, if not screened early, an increasing number of 
children would need liver transplantation, burdening the health 
care economy of the country.

NAFLD has the same diagnostic criteria in children as adults – 
primarily macrovesicular lipid accumulation present in greater 
than 5% of hepatocytes [2]. In the pediatric population, 2 forms 
of NASH exist. NASH 1 is more common in the white popula-
tion, whereas NASH 2 is more common in males of Asian and 
Native American race and Hispanic ethnicity. NASH type 1 is the 
same as adult-type NASH and makes up about 17% of NASH 
cases in the pediatric population. The diagnostic criteria for 
NASH type 1 include steatosis, hepatocellular ballooning, and 
perivenular lobular inflammation [2]. The other form, NASH 
type 2, has a different set of histologic features unique to chil-
dren. This form, pediatric NASH, represents 51% of NASH cas-
es in the pediatric population. The histological diagnostic crite-
ria for NASH type 2 include portal-based chronic inflammation 
and fibrosis, moderate to severe steatosis, and the absence of 
zone 3 lesions [2]. Pediatric patients with NASH may possess 
features of both NASH types 1 and 2 [2]. Both NASH types 1 
and 2 can progress to fibrosis and then cirrhosis [2]. Our pa-
tient had NASH 1.

The traditional criterion standard for diagnosing cirrhosis has 
been liver biopsy, which is an invasive technique and is thus 
associated with significant risks of morbidity, mortality, and 
healthcare and economic burden. We utilized transient elas-
tography (Fibroscan) in this patient’s evaluation.

Fibroscan is based upon ultrasound technology that can mea-
sure the degree of steatosis and fibrosis of the liver [11]. 
Steatosis is measured in decibels/meter (dB/m) and ranges 
from 100 to 400 dB/m and is graded from S1 to S3. The grad-
ing is done as follows: 238–260 dB/m is graded S1, which is 
reflective of 11–33% fatty liver; S2 is graded 260–290 dB/m, 
which is reflective of 34–66% fatty liver, and values higher 
than 290 dB/m are graded S3, which correlates with 67% or 
more of fatty liver [11]. Our patient had grade 2 steatosis with 
a CAP median value of 271 dB/m.

The degree of fibrosis is measured in kilopascals (kPa) and nor-
mally ranges from 2–14 kPa. Fibrosis is graded F0–F4: F0 and 
F1 (no or mild liver scarring) are 2–7 kPa, F2 (moderate liver 
scarring) is 7.5–10 kPa, F3 (severe liver scarring) is 10–14 kPa, 
and F4 includes values of 14 kPa and above, which indicates 
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Authors Year
Patient 

age

Presentation Laboratory findings Histo-
pathological 

findings
MiscellaneousBMI 

(kg/m2)
Clinical 

presentation
SGPT 
(IU/L)

SGOT 
(IU/L)

Triglycerides
Hepatitis 

panel

Molleston 
et al. [10]

2002 10 32 Patient 
presented 
with mildright 
upper-
quadrant 
tenderness 
and fatigue

367 285 Negative 
for Hepatitis 
A, B, and C

Needle liver 
biopsy: 
cirrhosis

Prominent 
spleen on 
abdominal 
ultrasound

Molleston 
et al. [10]

2002 13 37.9 Presented 
with weight 
gain and 
palpable 
hepatomegaly

88 66 Negative 
for Hepatitis 
A, B, and C

Needle liver 
biopsy: well-
established, 
inactive 
cirrhosis

Hepatomegaly 
with steatosis 
on ultrasound
Developed 
variceal 
bleeding, mild 
encephalopathy, 
and ascites at 
age 14

A-Kader 
et al. [7]

2008 9 Elevated Cirrhosis

A-Kader 
et al. [7]

2008 9 Increase 
from 27.5 
to 31.2

Presented 
with 
significant 
weight gain: 
BMI from 27.5 
® 31.2 in 25 
months

Elevated Progression 
from stage 
1 fibrosis 
to cirrhosis

Feldstein 
et al. [5]

2009 11 26.9 Biopsy done 
due to 
persistently 
elevated liver 
enzymes
Grade 3 
esophageal 
varices

Hyper-
triglyceridemia
hyper-
cholesterolemia

Liver trans-
plantation at 
age 20 due to 
end-stage liver 
disease and 
hepatopulmonary 
syndrome
– Recurrent 
NASH at 9 
months post-
transplant

Feldstein 
et al. [5]

2009 18 33.6 Presented 
with low HDL 
cholesterol 
and 
hypoxemia 
from hepato-
pulmonary 
syndrome

Cirrhotic 
stage NASH
Macro-
vesicular 
steatosis 14 
days post-
transplant

Required liver 
transplant at 
age 25
– 2 years post-
transplant, 
diagnosed 
with cirrhotic 
stage NASH 
in graft and 
hepatopulmonary 
syndrome
– Received 2nd 
liver transplant 
2.3 years after 
first
– Died at age 27

Table 1. �Reported cases of NASH developing to liver cirrhosis in childhood.
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advanced liver scarring (cirrhosis) [11]. Our patient had grade 
4 fibrosis with a value of 14 kPa. According to the American 
Association for the Study of Liver Disease (AASLD), patients 
with grade F3 and F4 should undergo a liver biopsy; hence, 
our patient underwent an ultrasound-guided core liver biopsy.

Fibroscan is quick and non-invasive, making it a great tool for 
cirrhosis screening. Elzawawy et al. found Fibroscan to have 
high sensitivity and specificity for diagnosing cirrhosis [12]. As 
Fibroscan use becomes more widespread, the workup of cir-
rhosis in adults and children alike should become more reliable 
and less invasive, leading to quicker diagnosis and treatment.

The ultrasound-guided core liver biopsy revealed a NAFLD ac-
tivity score of 2 and stage 4 NASH. Brunt et al. classified NASH 
histopathologically into 4 stages based upon the location and 
the degree of fibrosis: stage 1 is zone 3 perisinusoidal fibrosis, 
stage 2 is portal fibrosis in the presence of stage 1, stage 3 is 
bridging fibrosis in addition to stage 2, and stage 4 is cirrho-
sis [13,14]. The NASH Clinical Research Network (NASH CRN) 
designed an activity score for the full spectrum of NAFLD; 

steatosis is scored 0–3, with a score of 0 for <5% steatosis, 
a score of 1 for 5–33% steatosis, a score of 2 for >33–66% ste-
atosis, and a score of 3 for steatosis >66% [14,15].

Conclusions

This case report demonstrates the rapid progression to cirrho-
sis in a young pediatric patient. The incidence of childhood 
obesity is on the rise, leading to growing numbers of children 
with NAFLD. With increasing liver disease, physicians need to 
be more aware of the potential for development of cirrhosis at 
younger ages. Physicians should also be aware of the utility of 
Fibroscan in the diagnostic workup of cirrhosis in pediatric pa-
tients to ensure prompt diagnosis and appropriate treatment.
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