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Severe steatohepatitis with hepatic decompensation
resulting from malnutrition after pancreaticoduodenec-
tomy

Eun Hui Sim', Jung Hyun Kwon', Se Young Kim', Seung Min Jung', Lee-So Maeng?, Jeong Won Jang',
and Kyu Won Chung'

'Department of Internal Medicine and “Department of Hospital Pathology, Incheon St. Mary’s hospital, The Catholic University of Korea
College of Medicine, Incheon, Korea

The most common finding related to nonalcoholic steatohepatitis is obesity, but a status of severe malnutrition can also
induce the steatohepatitis. The authors report a rare case of steatohepatitis leading to hepatic decompensation caused
by malnutrition after pancreaticoduodenectomy. A 68-year-old female patient who had been previously diagnosed
with pancreatic cancer and had undergone pancreaticoduodenectomy 5 months previously presented with abdominal
distension. Routine CT performed 3 months after the surgery revealed severe fatty liver without evidence of tumor
recurrence. After undergoing pancreaticoduodenectomy her food intake had reduced, and as a result she had lost 7 kg
of body weight over 2 months. At this admission, CT revealed moderate amounts of ascites without tumor recurrence.
Furthermore, her albumin and lipid profile levels were markedly decreased, and she had a flapping tremor and slurred
speech suggestive of hepatic encephalopathy. Her liver biopsy findings were consistent with steatohepatitis and
disclosed macrovesicular steatosis without definite fibrosis. After careful nutritional control, her symptoms disappeared
and her laboratory findings improved. (Clin Mol Hepatol 2012;18:404-410)
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is increasingly being
recognized as the hepatic manifestation of insulin resistance and
the systemic complex known as metabolic syndrome."* Nonalco-
holic steatohepatitis (NASH) is a progressive form of NAFLD, which
has been documented to have the potential to progress to cir-
rhosis and hepatocellular carcinoma.”> A diagnosis of steatosis is
made when lipid deposition exceeds 5% of hepatocytes, whereas
involvement of more than 50% is called fatty liver. Steatohepatitis

is diagnosed when both inflammatory infiltrates of mixed cells and
liver cell ballooning are detected.* The majority of NASH cases
arise in association with obesity, insulin resistance, hypertension,
and diabetes, and these factors have also been associated with a
high risk of developing cirrhosis.”

However, a poor nutritional status, such as, in patients with an
eating disorder, postoperative gastrointestinal cancer patients,
and children with kwashiorkor, could induce hepatocellular in-
jury.®® Furthermore, under these heterogeneous clinical circum-
stances, an increase in liver enzymes and a fatty liver change are
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common®® and severe acute liver damage can develop.”" It has
been reported that more than 10% of patients with anorexia ner-
vosa has an elevated aminotransferase, and several case reports
have described severe hepatic failure.>*"" In addition, malnutrition
is prevalent among surgical gastrointestinal cancer patients and
prolonged total parenteral nutrition can induce steatohepatitis.””
In particular, patients that have undergone pancreaticoduodenec-
tomy have a high risk of de novo NAFLD development.”" Here,
we report an unusual case of malnutrition induced steatohepatitis
with hepatic decompensation after pancreaticoduodenectomy for
pancreas cancer.
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CASE REPORT

A 68-year-old female patient presented with abdominal disten-
sion of one month duration and slurred speech for one day. She
had been diagnosed with pancreatic cancer 5 months previously,
and had subsequently undergone pancreaticoduodenectomy. In
the operation field, the pancreatic consistency was intermediate
and pancreatic resection line was conducted on, but not includ-
ing, the portal vein. During operation, no hypotension or massive
bleeding was encountered. The surgical pathologic finding was
ductal adenocarcinoma and complete tumor resection (safety mar-
gins of 2 and 3 cm from the duodenum and common bile duct,
respectively). However, since pancreaticoduodenectomy, she suf-

Figure 1. CT findings. (A) Preoperative CT scan showed normal liver parenchyma at the time of pancreatic cancer diagnosis (CT value of the liver
parenchyma: 50 HU). (B) Follow-up CT scan obtained 3 months after pancreaticoduodenectomy, showed marked fatty liver (CT value of the liver
parenchyma: -30 HU) but no evidence of tumor recurrence. (C) CT scan of the liver obtained at admission, revealed marked fatty liver and newly
developed moderate amounts of ascites. (D) After 3 months of nutritional support, a follow-up CT showed some regression of the fatty liver (CT
value of the liver parenchyma: 10 HU) and near complete regression of the ascites.
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Figure 2. Pathologic findings. (A) The liver biopsy findings were consistent with severe steatohepatitis, which yielded a nonalcoholic fatty
liver disease activity score of 7 (macrovesicular steatosis, 3; lobular inflammation, 2; and hepatocellular ballooning, 2) and a fibrosis score of 1
(hematoxylin-eosin stain, x40). (B) A Mallory’s body in a high-power field (hematoxylin-eosin stain, original magnification x400).

fered a loss of appetite and consequently her body weight reduced
from 51 kg to 44 kg over 3 months (body mass index from 22.1
to 19.0 kg/m’), even though she had experienced no postopera-
tive diarrhea or obstructive gastrointestinal symptoms. A routine
check of pancreas by dynamic CT at three months after surgery
revealed severe fatty liver but no tumor recurrence (Fig. 1B). At
that time, the CT value of liver parenchyma had decreased from
50 Hounsfield units (HU) by preoperative CT to -30 HU.

The patient began to develop abdominal distension one month
before presentation, and as a result, her body weight increased
from 44 to 55 kg at presentation. At admission, vital signs were
as follows; blood pressure 110/60 mmHg, heart rate 90/min, and
body temperature 36.0°C. In addition, she complained of cold
sensation. Pertinent physical findings included shifting dullness
with abdominal distension, anemic conjunctivae, pretibial pitting
edema, and flapping tremor with slurred speech. Table 1 sum-
marizes laboratory findings, which showed anemia with a chronic
illness pattern, prolonged prothrombin time, hypoalbuminemia,
markedly depressed lipid profiles, and slight decreases in level of
calcium and phosphorus. To evaluate the presence of steatorrhea,
a stool study was performed, and did not show stool fat. Hemo-
globin ATc was 6.0% without anti-diabetics, although she had
been diagnosed with diabetes two years prior to the pancreatico-
duodenectomy. Viral markers for hepatitis B and C were negative.
Carbohydrate antigen (CA) 19-9 had been maintained within the
normal range post-pancreaticoduodenectomy. Infectious and
autoimmune causes of liver disease and functional abnormalities
of the thyroid and adrenal glands were excluded by laboratory
testing. She denied alcohol intake and taking any other medicine,
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including herbal medicine, except supportive pancreatic enzyme.
Follow-up liver dynamic CT at this presentation also revealed
marked fatty liver and newly developed moderate amounts of as-
cites (Fig. 1C). There was no evidence of local tumor recurrence or
lymph node enlargement. The ascites was tapped and proved to
be transudate (serum-ascites albumin gradient 1.5) free of malig-
nant cells. It was then controlled with diuretic agents. Her slurred
speech, disorientation, and flapping tremor improved within 1-2
days of frequent laxative administration (lactulose). Although her
laboratory findings showed mild metabolic alkalosis (pH 7.52,
PCO, 33 mmHg, PO, 66 mmHg, HCO, 26.9 mmol/L, O, saturation
95.0%) in blood gas analysis, mild electrolyte imbalances and no
electroencephalographic study was performed, the neurologist
checked our patient and there was no organic problem explaining
her mental state except hepatic encephalopathy. A liver biopsy
was performed to exclude other causes of liver parenchymal dis-
ease, and its findings were consistent with severe steatohepatitis
which of NAFLD activity score 7 (NAS; macrovesicular steatosis (3),
lobular inflammation (2) and hepatocellular ballooning (2)) and
a fibrosis score of 1 (Fig. 2A). In addition, a Mallory's body was
observed in the high power field (Fig. 2B).

The patient was hydrated with saline at 20-30 mL/kg/day and
then parenteral and enteral feeding was started at 10 kcal/kg/
day for 3 days and then increased to 20-25 kcal/kg/day, in view of
the risk of refeeding syndrome. In addition, she was administered
multi-vitamins including folic acid, thiamine, and zinc and sele-
nium. Her electrolyte levels, body weight, and urine output were
checked daily. After 3 months of nutritional support, follow-up CT
showed some regression of fatty liver (CT value 10 HU) and near
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Table 1. Serial laboratory findings at surgery, during hepatic decompensation, and 1 year after operation

At operation At hepatic decompensation  One year after operation Reference
Complete blood cell counts
Hemoglobin (g/dL) 99 83 10.2 12-15
Hematocrit (%) 278 239 299 35-45
WBC count (/pL) 7,100 4,100 6,260 3,900-9,900
Segment neutrophils (%) 710 470 48.6 39-72
Lymphocytes (%) 24.5 463 434 20-50
Platelet count (/uL) 71 188 231 141-400
Blood chemistry
Glucose (mg/dL) 183 138 119 75-115
BUN/Creatinine (mg/dL) 14.3/0.8 13.8/.0.8 17.3/04 8-24/0.5-1.2
Total protein/albumin (g/dL) 72/3.8 4.6/2.0 74/3.3 6.7-8.4/3.8-5.1
AST/ALT (U/L) 47/26 16/13 28/28 9-40/0-40
Total/direct bilirubin (mg/dL) 3.7/26 04/0.2 0.7/0.3 0.2-1.4/0-0.3
ALP/r-GTP (U/L) 437/407 224/182 87/182 38-110/0-38
Na/K/Cl (mEg/L) 139/3.8/103 140/3.4/95 137/4.4/96 136-145/3.5-5.1/101-109
Ca/P/Mg (mEq/L) 9.8/3.0/2.1 71/2.5/2.2 8.6/3.1/2.8 8.5-10.2/2.7-5.1/1.8-2.6
T-C/HDL-C/TG (mg/dL) 260/16/270 75/17/98 81/34/124 120-245/32-75/5-170
Ammonia (ug/dL) 63 17-90
Coagulation test
Prothrombin time (INR/%) 1.01/98 1.59/48 1.04/92 0.89-1.15/76.5-117
Urine analysis
Protein/glucose/ketone negative/nggative negative/n¢gative T
/negative /negative
Tumor marker
AFP (ng/mL) 341 199 0.90 0-9
CA19-9 (U/mL) 256.1 9.0 14.0 0-35

BUN, blood urea nitrogen; AST, aspartate aminotransferase; ALT, alanine aminotransferase; T-C, total cholesterol; HDL-C, HDL cholesterol; TG, triglyceride;

INR, international normalized ratio.

complete regression of the ascites (no diuretic was administered;
Fig. 1D). After 7 months of controlled oral nutritional intake, she
was free of symptoms of ascites and encephalopathy and her liver
function tests and lipid profiles were improved without evidence
of tumor recurrence (Table 1).

DISCUSSION

The present study showed an unusual case of malnutrition-in-
duced severe hepatic steatohepatitis and hepatic decompensation
after pancreaticoduodenectomy for pancreas cancer. NASH is usu-
ally encountered in patients with metabolic syndrome, although
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a few reports of malnutrition-induced hepatocellular injury have
been released predominantly in anorexia nervosa patients.**""
However, patients that undergo surgery for gastrointestinal cancer
are also at risk of malnutrition’ and some that have undergone
pancreaticoduodenectomy develop de novo NAFLD.”" However,
few reports have been issued regarding post-pancreaticoduode-
nectomy-induced hepatic steatohepatitis leading to hepatic de-
compensation."®

The pathogenesis of NAFLD is described by the ‘two hit’
model.” That is initially triglyceride (TG) deposits in the cytoplasm
of hepatocytes (hepatic steatosis), and this is followed by inflam-
mation, cell death, and fibrosis (steatohepatitis).”” Although the
mechanisms and pathogenesis of hepatocellular steatosis in pa-
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tients with malnutrition remain unclear, the liver represents the
major reservoir for fatty acids in the form of TGs during starva-
tion.™" In the nourished state, TGs stored in adipose tissue are
hydrolyzed to free fatty acids (FFAs) which play a major role in
energy production in the liver.” When not subjected to oxidation
in mitochondria to form ketone bodies, FFAs can undergo re-
esterification into TGs, that may be subsequently deposited in the
cytoplasm of hepatocytes.” In addition, it has been reported that
the liver specimens of 12 patients with acute liver injury due to
anorexia nervosa showed hepatocyte glycogen depletion and nu-
merous autophagosomes by electron microscopy.”® Furthermore,
in this study, it was suggested that starvation induced autophagy
in the human liver may be involved in liver cell death.

In addition, the relationship between NAFLD and pancreatic
dysfunction has not been resolved. According to the clinical
features of NAFLD associated with pancreatic dysfunction, it is
characterized by nonobesity, the absence of metabolic syndrome,
and a severe nutrition disorder, as was observed in our case.” ™
Furthermore, 23-37% of patients that undergo pancreaticoduo-
denectomy develop fatty liver.”" In these reports, inadequate
pancreatic exocrine function was suggested to be the main cause
of de novo NAFLD after pancreaticoduodenectomy.”" However,
others have suggested that the development of NAFLD after pan-
creaticoduodenectomy is caused by markedly impaired intestinal
absorption, a gut barrier dysfunction with zinc deficiency,®*"*
and a reduced serum apoB concentration, the latter of which
impairs very-low-density lipoprotein secretion and leads to steato-
genesis.” Although, we did not check serum zinc levels and our
case did not show steatorrhea or uncontrolled diabetes, we did
administer multi-vitamins and the trace elements such as zinc and
selenium to counterbalance any trace element deficiency and to
maintain pancreatic enzyme levels from just after pancreaticoduo-
denectomy.

Of the putative operative and post-operative factors, ductal
adenocarcinoma, a pancreatic resection line on the left side of
the superior mesenteric artery (SMA), and post operative diar-
rhea have been identified to be the most influential risk factors
of NAFLD development after pancreaticoduodenectomy,” since
pancreatic cancer originating from the pancreatic duct is charac-
terized by occlusion, resulting in obstructive pancreatitis and distal
pancreatic atrophy. Furthermore, the pancreatic resection line
directly affects pancreatic function and reflects dissection of the
nerve plexus around the SMA leading to diarrhea after pancreati-
coduodenectomy. However, although the pathology in our case
was ductal adenocarcinoma, the resection line was favorable at
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the portal vein level, and after pancreaticoduodenectomy though
the patient had a poor appetite she did not have postoperative
diarrhea. In addition, delayed gastric emptying and digestive dis-
turbance due to complicated reconstruction, has been reported
to lead to the development of NAFLD."” Therefore, several mecha-
nisms are believed to contribute to the development of NAFLD
after pancreaticoduodenectomy.

The present case has several unique findings. Hepatic decom-
pensation signs, such as, ascites and hepatic encephalopathy
developed several months postoperatively and improved after the
initiation of nutritional treatment. In the majority of cases with
anorexia nervosa and in cases of de novo NAFLD after pancre-
aticoduodenectomy, hepatocellular injuries are usually mild and
improve to the normal range after the provision of nutritional and
pancreatic enzyme support.”*""" In a previous case report,
hepatic encephalopathy was developed for 15 years after pancre-
aticoduodenectomy for pancreas cancer.'® However, the patient
was believed to progress from NAFLD and NASH to liver cirrhosis
over this protracted period. Also, several case reports of anorexia
nervosa have described severe hepatic failure leading to a fatal
outcome.>*™ In these studies,®*""%
patients with severe acute liver insufficiency and no patient devel-
oped encephalopathy. Our patient showed similar laboratory find-
ings, due to a rapid decrease in liver function (though with normal
liver enzymes) and clinical symptoms to patients with anorexia
nervosa. These patients show decreases in hemoglobin, albumin,
platelet count, and potassium and increases in transaminases and
alkaline phosphatases, and present with hypotension, bradycardia,
hyperthermia, and dehydration. Regarding these clinical symp-
toms, some authors have suggested that acute liver injury may be
secondary to acute liver hypoperfusion, microcirculatory failure,

ascites was found in 4 of 12

and oxidative stress rather than to a chronic underlying liver insuf-
ficiency.**** Safe and rapid recovery after therapeutic interven-
tion based on hydration with plasma volume support appears
to confirm this hypothesis. Moreover, a number of patients with
normal aminotransferase levels may also have NAFLD and even
advanced fibrosis, although elevated liver enzymes are generally
associated with histological NASH.” Therefore, aminotransferase
activity alone cannot be used to rule out significant liver disease
in patients with NAFLD, especially those with type Il diatbetes.”**
Mofrad et al have found that histological features of NAFLD may
progress in persons with normal aminotransferase values and the
liver histology in these persons is not very different from that in
patients with high aminotransferase levels.” The age of our pa-
tient (68 years) may have created a status comparable to anorexia
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nervosa and her post-pancreaticoduodenectomy status for pan-
creas cancer may have exacerbated symptoms as compared with
those who with general NAFLD and/or NASH associated metabolic
syndrome.

We should be careful for refeeding syndrome when treating
malnourished patients. Refeeding syndrome represents a set of
symptoms caused by fluid and electrolyte imbalances associated
with nutritional supplementation via oral, enteral, or parenteral
routes following a period of adaption to prolonged starvation.”®
Careful monitoring of body weight, urine output, and electrolytes
is necessarily, and fluid overload and pulmonary edema should be
prevented.

In summary, we report an unusual case that showed severe
hepatic steatohepatitis with signs of hepatic decompensation
resulting from malnutrition after pancreaticoduodenectomy for
pancreatic cancer. This case suggests poor nutritional status after
pancreaticoduodenectomy in pancreatic cancer patients can in-
duce severe liver steatosis, and that there is a need to monitor the
image study and liver function test, and support nutritional status
in these patients.
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