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drothorax, hepatic encephalopathy, hypernatremia, hypocalcemia, and hy-
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pophosphatemia. He underwent a new procedure to occlude the transjugular
intrahepatic portosystemic shunt, showing improvement of the mental status
and ascites. However, continued with decompensation and hydro-electrolytic
disorders. He evolved with worsening of the ventilatory pattern, and neuro-
logical and renal function, with a fatal outcome. Esophageal varices due to
portal hypertension can be corrected with the transjugular intrahepatic por-
tosystemic shunt. However, complications such as hypernatremia, hepatic
hydrothorax, and hepatic encephalopathy may occur. Therefore, there is a
need for reintervention to shunt or reduce its caliber. Thus, for patients with
advanced age and decompensated cirrhosis, the potential risks and benefits of
this procedure should be carefully evaluated due to the risk of complications
and death.

Keywords

Ascites, Hypernatremia, Portasystemic Shunt Transjugular Intrahepatic,
Hepatic Encephalopathy

1. Introduction

Liver cirrhosis is a disease in which normal liver tissue is replaced by fibrous tis-
sue [1]. Only one-third of people with cirrhosis are aware of their condition. Pa-
tients usually remain asymptomatic until a decompensation occurs, and further
clinical and radiological evaluation be performed [2].

When symptoms appear, cirrhosis may already be decompensated, which
means hemodynamic and immune changes, with potential multiple organ dys-
function [3] [4]. Common complications from cirrhosis are ascites, portal
hypertension, esophageal varices (EV), and hepatic encephalopathy (HE) [5].
The management of the disease includes close monitoring, and, for more ad-
vance disease or patients with complications, the referral to a transplant center
[2].

The EV resulting from portal hypertension can be corrected with the proce-
dure of transjugular intrahepatic portosystemic shunt (TIPS) [6]. This procedure
creates an artificial passage, allowing the blood to pass directly from the portal
system to the systemic circulation, decreasing the pressure in the portal system
which is elevated due to liver cirrhosis [7]. However, this procedure can cause
ammonia to pass into the system, being able to reach the brain, and developing
Post-TIPS HE [7], which is a complication that occurs in 25% - 33% of patients
undergoing TIPS and is usually resolved with protein restriction and the use of
lactulose or neomycin sulfate. However, in about 5% - 10% of patients, HE needs
to be solved with a new intervention to occlude the TIPS or reduce its diameter
(8].

The main complication of TIPS is its occlusion, which can lead to secondary

complications such as new EV bleeding and death [9]. We present the report
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of a patient who had HE after TIPS, requiring TIPS occlusion. However, the pa-
tient had other diseases due to decompensated cirrhosis. The atypical presenta-
tion, torpid progression, unresponsiveness, and ominous outcome are important
elements worth spreading with the objective of construct new collaborative
knowledge.

2. Case Report

Male patient, white, 74 years old. Former smoker and drinker with 15 years of
abstinence. Diagnostic of stage 4 liver cirrhosis complicated with ascites, and
within the waitlist for liver transplantation. History of upper gastrointestinal
bleeding with severe hemodynamic instability and presence of sclerotic EV.
Comorbid diseases such as hypothyroidism and microcytic anemia. Managed at
home with furosemide, spironolactone, omeprazole, levothyroxine, lactulose,
and propranolol.

The patient was brought to the emergency room in January 2020 due to men-
tal confusion and agitation, 24 hours after being discharged from a TIPS proce-
dure. He was hemodynamically stable, with a Glasgow coma scale score of 10
and an auscultation with crackles in the right lung. The abdomen showed signs
of ascites, with discomfort on palpation. The extremities were well-perfused
without edema. The chest x-ray showed hepatic hydrothorax (HH). No structur-
al changes in the brain were observed in the CT scan. A Child-Pugh class A clas-
sification was established.

On the next day, the patient was confused and agitated, with signs of dehydra-
tion, and a reduction of the ascites volume. The blood count showed thrombo-
cytopenia and lymphopenia. Progressive neurological worsening was observed,
and severe hypokalemia found, requiring diet by enteral tube, and transferred to
the intensive care unit where invasive mechanical ventilation was inittiated be-
cause of hypoxemic ventilatory failure. An ultrasound examination at the bed-
side showed pleural effusion (PE) in the right lung,

Since the surgery, the patient had not defecated. An abdominal CT scan
(Figure 1) reported a liver with chronic liver disease, presence of the porto-cava
TIPS; portal hypertension, EV near the gastric fundus, and increase diameter of
the portal vein. Angiotomography of the abdominal aorta (Figure 2) did not re-
veal significant occlusion.

Acute kidney injury was noticed, with a secondary metabolic acidosis. The pa-
tient evolved with hypernatremia and hypocalcemia secondary to repeated
enemas. Stent implantation in the right hepatic vein without a complete opening
was performed, intending to decrease the blood flow from the portal system to
the systemic circulation looking forward to the TIPS occlusion, as an attempt to
solve HE. A fracture of the stent occurred and the hydrophilic thread was buried
in the right jugular vein.

Postoperative improvement was observed, Glasgow coma scale score went up

to 14, and the patient was extubated. Then hypokalemia, hypernatremia,
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Figure 1. CT scan of the abdomen. Liver with attenuation coefficient within normal lim-
its, reduced dimensions, blunt edges, irregular contours, and enlarged caudate lobe.
Orange arrow: Blunt edges. Red arrow: Enlarged caudate lobe.

hypophosphatemia, worsening renal function, and anemia were noticed. The pa-
tient evolved with bradycardia, hypotension, diarrhea, hypoperfusion, worsening
of the neurological and ventilatory pattern, requiring reintubation.

A progressive neurological impairment was established despite the hy-
dro-electrolytic correction; with persisting edema in the upper and lower limbs,
hypotension, oliguria, hypothermia, vomiting and liquid stools. Finally, the pa-
tient developed a presumed ischemic stroke, dying as a result of a neurogenic
shock.

3. Discussion

This case shows an ex-alcoholic patient in abstinence, with decompensated liver
cirrhosis, acute kidney injury, hypernatremia, ascites, HH, portal hypertension

as a result of the cirrhosis, which resulted in EV and a TIPS procedure for
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Figure 2. Angiotomography of the abdominal aorta. Patent abdominal aorta, with diffuse
parietal irregularities, including calcified plaques and soft tissue density, without signifi-
cant stenosis. Common right internal and external iliac arteries, with predominantly cal-
cified plaques, with slight luminal reduction. Red arrow: Calcification of the abdominal
aorta.

its correction. After the procedure, the patient developed HE, a problem that
occurs in only 12% of patients who undergo TIPS, and that commonly develops
24 months after the procedure [10].

HE is a severe neuropsychiatric complication of cirrhosis and portal-systemic
deviation, with a wide variety of clinical symptoms, ranging from subtle im-
pairment of mental status to coma [11] [12]. After decompensated, cirrhosis be-
comes a systemic disease, with dysfunction of multiple organs and systems, in-
cluding the immune system—Ileaving patients highly susceptible to bacterial in-
fections [4]. The decompensation of cirrhosis represents a no return point in the
prognosis since the average survival falls from 12 years in compensated cirrhosis
to two years in decompensated [4]. The main complications of cirrhosis are

bleeding from EV, HE, and ascites [3], whereas the main complications of the
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decompensated cirrhosis are the effects caused by reduced effective blood vo-
lume, [4] evoking compensatory responses that activate vasoconstrictors and so-
dium and water retention factors, such as the renin-angiotensin-aldosterone
system and the sympathetic nervous system [3] [13].

Some complications developed by the patient were HH and PE; the PE com-
monly develops in patients with cirrhosis and portal hypertension in the absence
of cardiopulmonary disease; although the development of HH remains unclear,
the most accepted explanation is that HH results from a direct passage of ascitic
fluid into the pleural cavity through a defect in the diaphragm—due to high ab-
dominal pressure and negative pressure within the pleural cavity [14].

The patient was diagnosed with EV; which is one of the main complications of
cirrhosis [4], their frequency varies from 30% to 40% in compensated cirrhosis
and 60% in patients with ascites. EV is directly related to portal hypertension,
which caused increased portal resistance, developing collateral circulation and
varices [15]. Due to portal hypertension, the patient underwent the TIPS [6], in
which the shunt reduces the resistance of the portal vein, diminishing portal
hypertension in patients with cirrhosis and relieving ascites [10]. HE was devel-
oped close after the TIPS, requiring a new hospitalization and stent implantation
to occlude the TIPS.

Even after the TIPS occlusion and a brief improvement of the sensorium, it is
believed that one of the most important factors for the patient's death was the
accentuated hydro-electrolytic disorder due to decompensated cirrhosis, espe-
cially the severe hypernatremia. An epidemiological study has shown that severe
dysnatremias are not common in cirrhotic patients, but hyponatremia is the
main hydro-electrolytic imbalance associated with cirrhosis, with a prevalence of
50% in patients with ascites [3]. However, hypernatremia is a rare condition as-
sociated with an adverse prognosis, caused by the loss of hypotonic fluids due to
glycosuria and/or lactulose-induced diarrhea [3], as occurred in this case due to
the administration of lactulose and prokinetics.

An interruption of hepatic metabolism of ammonia and other neurotoxins
due to TIPS is common [9]. However, there was an unusual evolution in the
present case, such as the development of hypernatremia, HH, and HE just one
week after the TIPS. Despite being indicated for the treatment of EV, the litera-
ture shows a relatively high mortality rate after TIPS due to poor selection of pa-
tients for the procedure [9]. In addition, advanced age at the time of TIPS
placement is a negative predictor of survival [9].

Therefore, it is believed that the ominous evolution was possibly related to
decompensated liver cirrhosis associated with severe and difficult to control
hypernatremia, which brought refractoriness to the therapeutic measures insti-
tuted. Patients with decompensated liver cirrhosis may have hemodynamic
changes and multiple organ dysfunction. EV due to portal hypertension can be
corrected with the TIPS. However, this procedure can result in unusual compli-

cations, such as hypernatremia, HH, and HE. Therefore, there is a need for rein-
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tervention to occlude the TIPS or to reduce its caliber to improve the clinical
condition. Thus, in patients with advanced age and decompensated cirrhosis,
potential risks and benefits of the TIPS should be evaluated to the detriment of

other treatments due to the risk of complications and death.
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