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Abstract

BACKGROUND

Portal vein embolization (PVE) is an effective and relatively safe procedure performed
prior to major hepatic resection to enhance future liver remnant. Non-target
embolization during PVE is rare, and if it occurs, it usually affects the future liver
remnant. Intrahepatic portosystemic venous fistulas are extremely rare in non-cirrhotic
livers. We report a case of non-targeted lung embolization during PVE due to an

unrecognized intrahepatic portosystemic fistula.

CASE SUMMARY

A 60-year-old male presented with metastatic colon cancer of the liver. The patient
underwent preoperative right PVE. During the embolization procedure, a small amount
of glue and lipiodol emulsion was embolized to the heart and lungs through an
unrecognized intrahepatic portosystemic fistula. The patient remained clinically stable
and underwent the planned hepatic resection after 4 wk, with an uneventful

postoperative course.

CONCLUSION
Conventional portograms and careful evaluation prior to PVE are advisable to avoid

such complications.
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ETRODUCTION

Preoperative portal vein embolization (PVE) is a standard procedure to enhance the size
of the future remnant liver. It is a simple and relatively safe procedure, with a low
complication rate. Non-target embolization (NTE) is a known, infrequent complication
of PVE and usually involves embolization of the future remnant liver portal vein
branchesl!-3l. Non-targeted lung embolization during PVE has not been reported in the
scientific English literature.

Intrahepatic vascular fistula and shunt are used as synonymous and are defined as
intrahepatic abnormal vascular connections between the hepatic artery, hepatic vein,
and the portal vein. Intrahepatic vascular shunts and fistula can be portosystemic,
arterioportal, or arteriosystemicl4l. Congenital portosystemic shunts are divided into
intrahepatic and extrahepatic portosystemic venous shunts. Although intrahepatic
shunts have a higher rate of spontaneous closure, extrahepatic shunts rarely occurl!

Our objective with this case report is to describe this rare complication due to a rare
vascular malformation and to reinforce the value of intraprocedural conventional
portography for vascular abnormalities, even if contrast-enhanced computed
tomography (CT) or magnetic resonance images appears normal.

CASE PRESENTATION

Chief complaints
A 60-year-old male patient with metastatic colon cancer of the liver was referred to

interventional radiology for right PVE prior to major hepatic resection.

History of present illness

He was diagnosed with sigmoid colon cancer and underwent anterior resection surgery
6 mo back. He developed liver metastasis for which right liver lobe resection was
planned by a hepatobiliary surgeon. Due to a small left liver lobe, preoperative right

PVE is requested to enhance the volume of the residual left liver lobe.
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History of past illness

He is a known case of diabetes mellitus Type 2 Stage 3 on insulin and metformin for 9
years.

Personal and family history

His personal and family history is unremarkable.

Physical examination

General examinations did not reveal any abnormality. Abdominal examinations
revealed surgical scars from previous laparoscopic surgery and a stoma. No others
abnormality could be detected.

Laboratory examinations

The laboratory results of routine hematological testing, blood sedimentation rate, and
tumor-associated markers were within normal limits. Alpha-fetoprotein is 14 ng/mL.

Carcinoembryonic antigen is 2.4 ng/mL. Carbohydrate antigen 19-9 is 19 U/mL.

Imaging examinations
He underwent contrast-enhanced CT, which showed multiple right hepatic metastasis,
small left hepatic lobe, and a normal patent portal venous system with a standard

anatomy (Figure 1).

FINAL DIAGNOSIS

He was diagnosed with metastatic colon cancer to the liver. Secondary diagnosis is
diabetes mellitus Type 2 Stage 3 on insulin and metformin. Management strategy is to

prevent complications and the hemoglobin Alc goal is less than 7%.

TREATMENT
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Patient underwent right PVE with intention to increase the volume of the future liver
remanent. During the procedure, the ipsilateral right portal vein approach was used,
and a portogram was carried out. Subsequently, right PVE was performed using an
Amplatzer vascular plug, followed by glue and lipiodol emulsion injection in 1-8 ration
and total amount is 9 mL. During glue and lipiodol emulsion injection, a small amount
of emulsion flowed into the heart and the lungs bilaterally through a small intrahepatic
portosystemic venous shunt/fistula creating a communication between the right portal
vein and the inferior vena cava (IVC) (Figures 2). The patient’s condition remained
clinically stable. His oxygen saturation remained 92% on room air. A supplementary
oxygen vial nasal cannula was given, and patient was monitored for 2 h then shifted to
patient ward in same stable condition. Conservative management and observation for
the asymptomatic NTE to his lungs was decided after discussion with primary team

and interventional radiologist.

OUTCOME AND FOLLOW-UP

After four weeks, the patient underwent imaging which confirmed successful right PVE
and adequate hypertrophy of left hepatic lobe. He underwent the planned right

hepatectomy and had an uneventful postoperative course (Figure 3).

DISCUSSION

PVE is a known and effective procedure with a few contraindications, including portal
vein thrombus and portal hypertension. Most patients do not experience serious
postpreparative complications, and minor complications can occur in up to 12% of
patients, some of which might potentially lead to non-resectabilityl236l. PVE
complications include hematoma formation, vascular injury, infection, and NTE of the
future liver remnants and other organs in the body!®7l. While there may be no evidence
of this during intraprocedural imaging, NTE is a highly recognized potential
complication during all embolization procedures. NTE occurs when the embolic

material migrates outside the desired area of treatment, leading to different
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consequences, the severity of which depends on the location of the reflux, functional
status of the organ, amount and type of embolic material used, and general condition of
the patient!891.

Intrahepatic portosystemic venous shunts and fistulas are rare disorders that
describe an abnormal connection between the portal and systemic veins(i?l. Most
portosystemic shunts are congenital and asymptomatic, whereas acquired
portosystemic shunts are secondary to cirrhosis, trauma, and surgeryl!112l. Intrahepatic
portosystemic vascular malformations are rare in non-cirrhotic livers'3l. Radiological
evaluation of portosystemic fistula is performed using color Doppler ultrasonography,
CT, and magnetic resonance imaging[4l.

Four morphological types of congenital intrahepatic portosystemic ve&ous shunts
have been described in the literature; the most common is Type I, which consists of a
single vessel that directly connects the right portal vein to the IVC. Type II shunts
involve one hepatic segment and consist of either a single communication or multiple
commﬁdcations between peripheral portal and hepatic venous branches. Type III of
shunt involves direct communication between peripheral portal and hepatic venous
branches through an aneurysmal segment. Type IV involves more than one hepatic
segment and consists of multiple communicating peripheral portal and hepatic venous
branchesl°l.

Although most of the cases are asymptomatic and incidentally discovered on
imaging, hepatic encephalopathy, hepatopulmonary syndrome, and pulmonary
hypertension are well-known clinical manifestations. Observation and monitoring are
acceptable options for asymptomatic adult patients and treatment depends in
occurrence and severity of symptoms!'l,

There is no standards treatment protocol exist. Interventional radiology
management by mean of coils or vascular plugs embolization is the least invasive and
the preferred option. Surgical ligation, hepatic resection or liver transplantation are
more invasive options and are preserved for extrahepatic or large multifocal

intrahepatic shunts that are not amenable for embolization/l.
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In our case, a portosystemic venous fistula Type 1 was unrecognized. If it is
recognized early, it is preferable to embolize it first and then continue with PVE, based

on our clinical experience.

CONCLUSION

Although intrahepatic portosystemic venous fistula is rare in non-cirrhotic livers,
careful evaluation of portal vein anatomy, especially with conventional portography, is

mandatory before PVE to avoid NTE.
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