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Abstract Key words: Transjugular retrograde obliteration—Chronic
Chronic portosystemic encephalopathy (CPSE) is uncomportosystemic encephalopathy—Gastrorenal shunt.

mon, and its management has yet to be determined. We
have been able to control five cases of CPSE using

transjugular retrograde obliteration (TJO), and we report

our clinical results with this technique. All of the five Chronic encephalopathy due to spontaneous large porto-
patients were suffering from cirrhosis and had gastricSystemic shunt is uncommon [1, 2]. Chronic portosys-
varices and large gastrorenal shunts. According to Shet€Mmic encephalopathy (CPSE) is sometimes associated

lock’s classification, the grade of encephalopathy was IWith large gastric varices [3]. Transcatheter retrograde
in two patients, Il in two, and IV in one. According to obliteration has been reported to be effective for the
' ' : Jreatment of gastric varices [4, 5], but its effectiveness for

Child’s classification, one had class B and four had clas - .
C cirrhosis. TJO was performed using a 6-F angiographicmamaglng CPSE has yet to be determined. We have been

catheter with an occlusive balloon 20 mm in diameter.able to control five cases of CPSE using transjugular

Absolute ethanol and 5% ethanolamine oleate with iop_retrograde obliteration (TJO), and we report the clinical

. ; results obtained with this technique.

amidol were used to obliterate the gastrorenal shunt. The d
gastrorenal shunt was successfully obliterated, and the
encephalopathy improved to grgde 0 after TJO in allpatients and methods
cases. The portal flow volume increased significantly
from 542+ 189 to 992+ 139 mL/min (p < 0.01). The  Between June 1992 and April 1998, five patients with CPSE presented
plasma ammonia levels before and after TJO were-£89 at our hospital. All of them had a repeated episode of mental confusion,
40 and 51+ 23 pg/dL, and the indocyanine green reten- disorientation, flapping tremor, and hyperammonemia and required pro-
. . ! o d 27+ 129 ith longed protein restriction, lactulose, and branched-chain amino acid
tion rates at 15 m_m W?re_dfﬁ 13% and 27+ 12%, wit treatment. According to Sherlock’s classification [6], grade of enceph-
both changes being significanp (< 0.01). Minor com-  alopathy was Il in two patients, Il in two, and IV in one. All had liver
plications observed were fever of over 38°C and tarry
stools due to hemorrhagic gastritis in one patient, which
was being controlled conservatively. One patient died offable 1. Patients with chronic portosystemic encephalopathy
hepatocellular carcinoma 27 months after TJO. The othe{:

ase Age

four patients survived without recurrence of CPSE 17-74 (years) Sex :,22;22’ ﬁgi‘s’iﬁcaﬁon S,:i;’gh‘;flopathy
months (44+ 24 months) after TJO. We conclude that
TJO can be adopted as a safe and effective treatment fér 5 F o Lc C I
CPSE 2 51 F LCwithHCC C Il
: 3 62 F LC C I
4 66 M  LCwith HCC C v
5 57 M LC B 1

Correspondence ta=. Chikamori LC, liver cirrhosis; HCC, hepatocellular carcinoma
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Table 2. Blood laboratory examinations before and after transjugular retrograde obliteration for chronic portosystemic encephalopathy

Case Total bilirubin Serum albumin NP ICG15*
Before After Before After Before After Before After

1 1.5 1.8 2.8 3.3 149 68 32 17
2 2.2 2.0 2.9 2.9 210 60 57 40
3 1.0 1.0 2.6 2.8 243 75 46 31
4 1.6 11 2.8 3.5 194 27 54 34
5 2.0 1.3 3.2 3.0 150 26 29 11
Mean 1.7 1.4 2.9 3.1 189 51 44 27

ICG15, indocyanine green retention rate at 15 min
ap < 0.01

Table 3. Plasma ammonia and total bile acid levels before transjugularsystem composed of a real-time electronic convex-type scanner and a

retrograde obliteration pulsed Doppler flowmeter (Hitachi Medical, EUB-655, Tokyo, Japan).
The portal venous flow was measured in the supine position after an
Blood sample Ammonia Total bile acid overnight fast. The sample point was set at the central portion of the
(ng/dL) (»M/L) portal vein trunk, at the midpoint between the confluence of the superior
mesenteric and splenic veins, and at the branching portion of the
Superior vena cava 156 62.5 intrahepatic portal branches. The Doppler angle was less than 60°.
Hepatic vein 44 24.7 Blood laboratory parameters were evaluated 1 week before and 1 week
Inferior vena cava 186 67.0 after the operation. The five patients who underwent this procedure were
Left renal vein 201 67.1 followed up for 17—74 months.
Gastrorenal shunt 261 87.7
Results

cirrhosis, and two had hepatocellular carcinoma. The cause of cirrhosis
was hepatitis C in two, alcohol abuse in two, and unknown in one. The . .
patients ranged in age from 51 to 66 years; two were men, and thre# three of these pa_ltlents, the ga§tror§nal ShUIjlt was oblit-
were women. According to Child’s classification, one had class B anderated superselectively and the inferior phrenic vein was
fOIUr: ha‘i C'assr(]? Ci”hhf?SiS (Tafb'e 1). TOTe had ascites or iauhndiceunaffected after TJO. In the other patients, the top of the
Although none had a history of variceal bleeding, endoscopy showed 4ihater could not be inserted beyond the bifurcation of
gastric varices in all cases. The gastric varices were located in the fundtﬁ_I inferi h . . h I sh d th
(Lg-f) in four patients and in both the cardia and the fundus (Lg-cf) in e 'n erior p _renlc_veln, so the ga_Strorena_ shunt and the
one patients; the forms of these varices were tortuous (F1) in oneinferior phrenic vein were selectively obliterated. The
nodular (F2) in three, and tumorous (F3) in one. Three patients had/olumes of sclerosant required for TJO were 5:08.7
undergone endqscopic injection sc_lerotherapy f(_)r esophaggal varicepn. absolute ethanol and 164 13.5 mL 5%EOI. The
The portosystemic shunt was examined by splenic and superior mese’sﬂjastrorenal shunt was successfully obliterated, and the
teric arterial portography. The portosystemic shunt in all five cases wa: hal hy i d de 0 af O i I
gastrorenal. Superior mesenteric arterial portography showed that gncep alopathy improved to grade after TJO in a
large volume of superior mesenteric venous blood drained hepatofugallgases. The WHVP before and after TJO was 2433
into the systemic circulation through this shunt, and the intrahepaticand 298 = 32 mmH,0O, respectively; the change was
portal vein was poorly opacified. _ _ _ significant (o < 0.01). Theportal flow velocity before

TJO was performed using a 6-F angiographic catheter with anyny atar TJO was 13 4 and 17+ 2 cm/s, respectively,
occlusive balloon 20 mm in diameter. Through the right internal jugular ~. h ianifi diff Ith hth |
vein, this catheter was inserted into the gastrorenal shunt through thgvIt QUt asigni _lcant ! ere_nce,_ although the portal cross-
superior vena cava, the inferior vena cava, and the left renal vein. Wheg€ctional area increased significantly from 070.14 to
the top of the catheter was inserted into the shunt beyond the bifurcatiod.01 + 0.22 cnf and the portal flow volume increased
of the _inferior phrenic vein, we called ﬂuperst_al(_active accesgfter significantly from 542+ 189 to 992+ 139 mL/min (p <
occlusion of the_ s_hunt, absolute ethanol was injected to obll_terate th%).OS and0.01, respectively). The serum albumin levels
other blood-draining routes of the shunt such as retroperitoneal onb f d after TJO 2:90.2 and 3.1+ 0.3 a/dL
azygos veins. Then 5% ethanolamine oleate with iopamidol (5%EOI) elore ‘”?m arter were e an : =g !
was injected into the shunt. The catheter was left for 24 h and removed€Spectively, and the total bilirubin levels were 1-70.5
after confirming the obliteration of the shunt with thrombi under shunt and 1.4+ 0.4 mg/dL, respectively; neither level changed
vclanogrr]aphﬁ]The technical details of this method have been rePOfte@ignificantly. The plasma ammonia levels before and after
elsewhere [4]. + ;

The wedged hepatic venous pressure (WHVP) was examined img;]‘]eoi::/j%::e ;ﬁ%e4?:gr? ri:tlgn%iiﬁ ?;?é‘é I;S{)SG ﬁill\r/]evl\ye’linf 4
mediately before TJO and the day after. The portal blood flow was Yy g

examined by pulsed Doppler flowmetry 1 week before and 1 week aftel3 and 27+ 12%, with both showing a significant change
TJO by the same investigator. The device used was an ultrasonic duplefp << 0.01; Table 2).



Fig. 1. A CT shows the large gastrorenal shuatréw) and the nar-  venogram performed the day after shows thrombi in the gastrorenal

rowed portal vein grrowhead. B CT shows that the root of the left shunt.

gastric vein &rrow) and the gastrorenal shurdr(owhead are almost

the same size as that of the inferior vena cava. Fig. 3. ACT 1 week after TJO shows that the gastrorenal shunt has been
completely obliterated by thrombafrow) and that the portal vein has

Fig. 2. A Retrograde shunt venogram shows the gastrorenal shunt anenlargedB CT 1 week after TIO shows that the root of the left gastric

communicating vesselsufow) to the azygos veirB Retrograde shunt  vein has been completely obliterated by thromdir¢w).
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Minor complications observed were fever of over esis of CPSE is like that which occurs after a nonselective
38°C and tarry stools due to hemorrhagic gastritis in onanesocaval shunt operation [8]. Surgical ligation of the
patient (Case 5), although the problems were controlleghunt is an effective method for CPSE, but it is invasive
conservatively. The duration of the hospital stay afterand associated with high mortality [9]. Percutaneous
TJO was 6-28 (14+ 9) days. During the follow-up transhepatic obliteration is one of the nonsurgical treat-
period, there was no recurrence of CPSE. Esophageahents of CPSE [10] but has certain complications such as
varices occurred in three patients (nos. 1-3) who hadntraperitoneal bleeding. Therefore, the most appropriate
undergone endoscopic injection sclerotherapy. One pdareatment of CPSE has yet to be established.
tient (no. 2) died of hepatocellular carcinoma 27 months  The use of transcatheter retrograde obliteration tech-
after TJO. The other four patients survived 17—74 monthsiques, such as TJO, for isolated gastric varices has been
(44 = 24) after the procedure. increasing recently in Japan [4, 5] because such tech-

nigues enable gastric varices to be eradicated easily and

are less invasive than other methods. However, the effec-
Case report (patient 5) tiveness of TJO for CPSE has yet to be determined.

Kawanaka et al. [11] reported the first case of successful
A 57-year-old man presented at our hospital in a confused, apathetid€Version of CPSE by transcatheter retrograde obliteration
tremulous, and forgetful condition. The grade of encephalopathy was Ilithrough a femoral vein approach using 33 mL 5%EOI. In
The plasma ammonia and total bile acid levels were abnormally elevatedne 1992, we began to use TJO for treatment of CPSE.

to 230 ug/dL and 59.5uM/L, respectively. Ultrasonography and com- TJO has an advantage over the femoral approach in being
puted tomography (CT) showed a large gastrorenal shunt and a nar-

able to obli he sh lectively. Th i
rowed portal vein (Fig. 1A,B). Superior mesenteric arterial portography32'€ too lterat_e t e shunt superselectively. The quantity
showed that most of the superior mesenteric venous blood was drainin§f 5%EOI administered should be less than 0.5 mL/kg
into the large gastrorenal shunt through the left gastric vein, and thdbecause an excess volume can cause renal injury or lung
main portal vein was not opacified. congestion. Superselective embolization can reduce the

The plasma ammonia and total bile acid levels before TIO were : : :
lowest in the hepatic vein and highest in the gastrorenal shunt (Table 3)(.jose of sclerosant reqUIred for shunt obliteration [4]

Retrograde shunt venography visualized the gastrorenal shunt and com- AS & compllca_uon, one patient suffered tarry stools
municating vessels to the azygos vein (Fig. 2A). A 6-F occlusive balloondue to hemorrhagic gastritis, which may have been due to

catheter was inserted superselectively into the gastrorenal shunt. Aftecongestion of the portal system after TJO. After TJO, it is
obliteration of the communicating vessels to the azygos vein with 5 anecessary to prescribe drugs such as diuretigseeeptor

absolute ethanol, 13 mL 5%EOI was injected into the gastrorenal shun . . . .
as far as the root of the left gastric vein. éntagonlsts, and antacids. Endoscopic follow-up at peri-

Retrograde shunt venography was performed the next day, showin@diC intervals is also required because treatment of CPSE
thrombi in the gastrorenal shunt (Fig. 2B). CT 1 week after TJO showedmay encourage the occurrence of esophageal varices.
that the gastrorenal shunt had been completely obliterated by th@ecause shunt occlusion may carry a risk of development
thrombi and that the portal vein had enlarged (Fig. 3A,B). The WHVP ¢ refractory ascites or hepatic failure, it should be ap-

increased from 290 to 340 mmA and the portal flow volume increased . . L
from 210 to 1010 mL/min plied carefully. The ratio of plasma ammonia in the

The encephalopathy improved to grade 0 after TJO, and the plasmR€patic vein to that in the shunt may become an index of
ammonia and total bile acid levels were reduced tq81dL and 10.5  the degree of success of shunt obliteration for CPSE.
wMI/L, respectively. Tarry 'stools due to hemorrhagip gastri.tis occurredfFyrther investigations of this index and the effects of TJO
2 days after TJO, but this was treated conservatively without bloodon CPSE are needed. We conclude that TJO can be

transfusion. The patient was discharged on day 13 after TJO. Follow-up .
examinations 23 months after TJO have indicated no recurrence o@domed as a safe and effective treatment for CPSE.

encephalopathy, and there has been no need for protein restriction or
administration of lactulose and branched-chain amino acid. The plasma
ammonia and total bile acid levels continue to be normal.
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