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CASE SUMMARY

A 13-year-old diagnosed with cys-
tic fibrosis (CF) and pancreatic insuf-
ficiency was seen for gastroenterology
consultation after being found to have
new onset of mild transaminase eleva-
tion during an admission for CF pul-
monary exacerbation. They showed
no jaundice or manifestations of liver
disease and denied abdominal com-
plaints, hematemesis, diarrhea, con-
stipation, easy bleeding or bruising, or
symptoms of encephalopathy. After an
initial work-up, no other causes of liver
disease were identified.

IMAGING FINDINGS

Two years following initial consul-
tation, abdominal ultrasound (Figure
1) showed the liver to have a coars-
ened, heterogeneous echotexture with
a nodular surface. Subsequent MRI
(Figure 2), performed 2 years after the
initial ultrasound, showed the liver to
have a cirrhotic morphology with an
irregular, macronodular contour and
diffuse periportal edema. There were
associated findings of portal hyper-
tension with borderline enlargement

of the main portal vein, splenomegaly,
and enlarged tortuous splenic vein.

DIAGNOSIS
Cystic fibrosis liver disease (CFLD)

DISCUSSION

Cystic fibrosis is a systemic, auto-
somal recessive disease that can give
rise to complications involving mul-
tiple organ systems. As patient life
expectancies increase, liver disease has
increasingly become recognized as a
major consequence of CF. CFLD often
arises in children prior to puberty and
is believed to be the third-most com-
mon cause of death in CF patients.!?
Reported prevalence rates have ranged
from 2 to 37 percent;® however, owing
to its lack of widely agreed-upon diag-
nostic criteria, its variable imaging and
clinical presentations, and slowly pro-
gressive nature, CFLD’s true preva-
lence is unknown.

In the hepatobiliary system, the CF
transmembrane conductance regula-
tor (CFTR) protein is expressed in the
apical membranes of cholangiocytes
and the gallbladder epithelium, where

FIGURE 1. Transverse ultrasound of the
liver shows a diffuse coarsened echotexture
of the hepatic parenchyma. In addition, the
surface of the liver (arrow) has a micronod-
ular contour.

it regulates the water and electrolyte
contents and alkalinization of bile.
Impaired function of CFTR results in
abnormally viscous bile with reduced
alkalinity that accumulates in the bil-
iary tree and obstructs the small bile
ducts. Abnormal bile composition and
reduced flow leads to injury of chol-
angiocytes and collateral hepatocytes,
stimulating the release of inflamma-
tory cytokines and growth factors
and inducing hepatic stellate cells to
secrete collagen.? This fibrotic process
results in the focal, then multilobular
cirrhotic, patterns seen in patients with
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FIGURE 2. (A) Axial T1 FSE, (B) axial T2 with fat saturation, and (C) axial T1 GRE sequence performed in the portal venous phase of
contrast enhancement show hepatic fibrosis and splenomegaly. On all sequences, the liver has a macronodular appearance. On the T1
FSE sequence, hypointense bands of hepatic fibrosis are present within the liver. On the T2 image, the fibrosis appears as diffuse, wispy
increased signal throughout the liver.

CFLD. Hepatobiliary complications
are believed to occur exclusively in
those with severe CFTR gene muta-
tions.? An important observation that
correlates with severe CFTR mutations
is that CFLD rarely occurs with pan-
creatic sufficiency. However, no spe-
cific risk factors for liver disease have
been identified, and why only certain
patients with severe mutations present
with CFLD remains unclear.?

CFLD is characterized by three dif-
ferent hepatic parenchymal imaging
patterns.? The first pattern is presumed
to represent hepatic steatosis with
or without hepatitis. On ultrasound,
the liver is enlarged and hyperechoic
compared to the right kidney. As fat
content increases, the through-trans-
mission of the hepatic parenchyma and
visualization of portal triads and the
right hemidiaphragm decrease.* The
second imaging pattern is thought to
be caused by focal biliary cirrhosis.
In this pattern, the liver has a hetero-
geneous appearance with focal areas
of increased periportal echogenicity.*
Finally, the nodular pattern is thought
to represent changes related to hepatic
fibrosis; it is present in approximately
10% of CFLD patients.? Left untreated,
continued fibrotic changes can lead to
multilobular cirrhosis. On ultrasound,
the liver appears heterogeneous with a

coarsened echotexture and an irregular,
nodular margin. As fibrosis progresses,
cirrhosis can develop, leading to other
complications of hepatic dysfunction,
including jaundice, coagulation disor-
ders, portal hypertension, esophageal
varices and, as seen in this patient, asci-
tes and splenomegaly .}

Clinically diagnosing CFLD is
challenging for two reasons. First,
laboratory markers are neither sensi-
tive nor specific for CFLD. While the
condition is commonly associated with
normal-to-moderate elevations in liver
enzymes, these values are similar to
the liver enzyme levels found in CF
patients without liver disease. Sec-
ond, most patients are asymptomatic.
The most common form of CFLD is
hepatic steatosis, which occurs in 20 to
60% of CF patients.*

Ultrasound has been proposed as a
screening tool for CFLD. In one study
of 719 patients, 18% had abnormal
ultrasound liver patterns, with some
showing a nodular cirrhotic ultrasound
pattern prior to any clinical evidence of
liver damage.’ Another study showed
a strong correlation between surface
nodularity on ultrasound and fibrotic
histologic findings on liver biopsy.
However, the same study highlighted
other patients with histological signs
of fibrosis who had normal-appearing

ultrasounds. The authors concluded
that a negative ultrasound does not pre-
clude diagnosis of CFLD and should
be used in concert with other mark-
ers of liver disease.’ Based on these
findings and the imaging findings
previously described, an ultrasound
scoring system has been proposed.’
Three points are allotted to findings
of liver parenchymal coarseness, liver
edge nodularity, and periportal echo-
genicity, each based on severity, for a
potential total of 9 points. Scores of 4
and above correlated with significant
elevations of liver enzymes and serum
bilirubin and decreased levels of serum
albumin and platelet counts.

MRI is also useful in detecting and
quantifying liver disease, as it may
detect cirrhotic changes with fibrosis,
regenerative nodules, portal hyper-
tension, and fatty changes.® One study
identified three MRI findings that reli-
ably distinguished CFLD patients from
a control group. These were altered
gallbladder morphology, periportal
tracking on diffusion weighted imaging,
and periportal fat deposition in chem-
ical-shift imaging.® More recent MR
imaging techniques allow for quantifi-
cation of the different patterns of liver
disease. Objectives measures such as
liver stiffness, liver fat fraction, liver
volume and spleen volume can be used
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to quantitatively evaluate the liver.

Currently, ursodeoxycholic acid
(UDCA) is the main pharmacologic
treatment for CFLD. Originally used
to treat gallstones, UDCA is believed
to improve bile acid flow. However,
there are few longitudinal random-
ized controlled trials studying UDCA
therapy for CFLD. In a systematic
review of randomized controlled tri-
als comparing the efficacy of UDCA
to placebo, there was no difference in
rate of portal hypertension or improve-
ment in abnormal biliary excretion.'”
Treatment also includes nutritional
therapy with optimizing caloric intake,
pancreatic enzyme replacement, and
fat-soluble vitamin supplementation.
For patients with severe portal hyper-
tension, a surgical portosystemic
shunt may be used to reduce the risk
of life-threatening variceal bleeding.
As with other decompensated liver dis-
eases, the only curative treatment for
advanced CFLD is liver transplant.

Our patient has remained asymp-
tomatic despite evidence of more
advanced liver disease.

CONCLUSION
Hepatobiliary complications have
become increasingly relevant in CF as

treatments and patient life expectancy
continue to improve. Hepatic US and
MRI remain the least-invasive meth-
ods of CFLD screening. However,
CFLD remains difficult to diagnose,
as clinical signs often manifest well
after liver disease has advanced. As
this disease arises largely in the pedi-
atric population, the need remains for
improved screening measures. Med-
ical management is currently limited
to proper nutrition, fat-soluble vitamin
supplementation, and UDCA, although
there is little evidence for its efficacy.
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