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Vascular Plug Assisted Retrograde Transvenous
Obliteration (PARTO) for Gastric Varix Bleeding
Patients in the Emergent Clinical Setting

Taehwan Kim', Heechul Yang', Chun Kyon Lee?, and Gun Bea Kim®

Departments of 'Vascular and Interventional Radiology, Internal Medicine, and *Emergency Medicine, NHIS Ilsan Hospital, Goyang, Korea.

Purpose: To evaluate the technical feasibility and safety of vascular plug assisted retrograde transvenous obliteration (PARTO) for
bleeding gastric varix performed in the emergent clinical setting and describe the mid-term clinical results.

Materials and Methods: From April 2012 to January 2015, emergent PARTO was tried in total 9 patients presented with active
gastric varix bleeding. After initial insufficient or failure of endoscopic approach, they underwent PARTO in the emergent clinical
setting. Gelatin sponge embolization of both gastrorenal (GR) shunt and gastric varix was performed after retrograde transvenous
placement of a vascular plug in GR shunt. Coil assisted RTO (CARTO) was performed in one patient who had challenging GR
shunt anatomy for vascular plug placement. Additional embolic materials, such as microcoils and NBCA glue-lipiodol mixture,
were required in three patients to enhance complete occlusion of GR shunt or obliteration of competitive collateral vessels. Clini-
cal success was defined as no variceal rebleeding and disappearance of gastric varix.

Results: All technical and clinical success-i.e., complete GR shunt occlusion and offending gastric varix embolization with im-
mediate bleeding control-was achieved in all 9 patients. There was no procedure-related complication. All cases showed success-
ful clinical outcome during mean follow up of 17 months (12-32 months), evidenced by imaging studies, endoscopy and clinical
data. In 4 patients, mild worsening of esophageal varices or transient ascites was noted as portal hypertensive related change.
Conclusion: Emergent PARTO is technically feasible and safe, with acceptable mid-term clinical results, in treating active gastric

varix bleeding.
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INTRODUCTION

Gastro-esophageal varix occurring in liver cirrhosis accompa-
nied by portal hypertension are one of the leading causes of
death. Especially in the gastric fundal varix (GV) with active
bleeding, the pharmacologic or endoscopic treatments are of-

Received: October 13, 2015 Revised: November 23, 2015

Accepted: December 9, 2015

Corresponding author: Dr. Taehwan Kim, Department of Vascular and Interven-
tional Radiology, NHIS lisan Hospital, 100 llsan-ro, llsandong-gu, Goyang 10444,
Korea.

Tel: 82-31-900-0971, Fax: 82-31-900-0049, E-mail: azide2@naver.com

«The authors have no financial conflicts of interest.

© Copyright: Yonsei University College of Medicine 2016

This is an Open Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and repro-
duction in any medium, provided the original work is properly cited.

www.eymj.org

ten difficult."* When the endoscopic treatment is limited, the
transjugular intrahepatic portosystemic shunt (TIPS) or bal-
loon-occluded retrograde transvenous obliteration (BRTO)
may be a treatment indication in terms of vascular interven-
tional procedure.*®

Even though BRTO has been shown to have reliable clinical
results in GV treatment through a number of studies to date,
relatively long procedure time (few hours to overnight) was one
of the inherent limitations of indwelling balloon catheter and
sclerosing agent combination.”™ To overcome the procedure
time logistics, recently proposed new concept of BRTO-plug
assisted retrograde transvenous obliteration (PARTO) and coil
assisted RTO (CARTO)-appears to be distinctive, and it showed
acceptable clinical results.'*'” However, a small number of
study were so far carried out, and there is no study, focusing
these modified techniques onto active GV bleeding patients in
the emergent clinical setting.
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Thus, this study was carried out to evaluate the feasibility and
safety of PARTO that was performed on GV bleeding patients
under an emergent clinical setting and analyze the mid-term
clinical results.

MATERIALS AND METHODS

Patients

This retrospective study was conducted after getting the ap-
proval of the Institutional Review Board and informed consent
was obtained from each patient. The modified BRTO (PARTO
n=8/CARTO n=1) procedures were performed on total 9 pa-
tients (5 men and 4 women; age range 51-72 years; mean age,
59 years) from April 2012 to January 2015 at our hospital. The
demographics of the patients are outlined in Table 1. Total 8 pa-
tients came to our emergency center with gastrointestinal (GI)
bleeding signs such as massive hematemesis, hematochezia,
and melena. Their conditions were evaluated to be difficult or
insufficient to apply endoscopic therapy-mostly due to poor
endoscopic visual field with massive hemorrhage, therefore,
vascular interventions procedure has been requested. Out of
these 8 patients, 4 patients had a previous history of having re-
ceived endoscopic treatments due to GV bleeding. One patient
undertook the procedure due to the GV bleeding occurred
during hospitalization for treatment of liver cirrhosis and
grade I hepatic encephalopathy (West Haven Criteria). Modi-
fied BRTO procedures were performed within 2 hours after
failing an emergent endoscopic treatment trial in all patients.

Classification of gastric varix

An anatomical evaluation and classification of GV and gastro-
renal (GR) shunt were performed in all patients through en-
doscopy and CT findings before the procedure and a classifica-
tion of GR shunt was analyzed using retrograde venography that
had been performed during the procedures.>”'**° The evalua-
tion was made in line with the classification pursuant to the
criteria of Hirota, et al.’”~grade 1 (n=>5), grade 2 (n=3), grade 3

Table 1. Patient Characteristics

Sex (M/F) 5/4
Age (mean) 51-72(59)
Underlying disease

Hepatitis B liver cirrhosis 5

Alcoholic liver cirrhosis
Child-Pugh class

A

B

© 1
Sarin’s classification

GOV2

IGV1 5

(G0V2, gastroesophageal varix type 2; IGV1, isolated gastric varix type 1.
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(n=1); isolated gastric varix type 1 (IGV1; n=5), gastroesopha-
geal varix type 2 (GOV2; n=4) classification was made in ac-
cordance with endoscopy findings and CT findings. The ap-
proximate shape and diameter of GR shunt were evaluated
using multiplanar reformation CT images.

Technique
The procedure was performed after inducing conscious seda-
tion using an intravenous pethidine hydrochloride (Demerol;
Keukdong Pharmaceuticals, Seoul, Korea) and local anesthe-
sia using 2% lidocaine (Keukdong Pharmaceuticals, Seoul,
Korea). Access to GR shunt was made through a transfemoral
approach in all patients. In one patients, transjugular approach
was initiated at first, but switched to a transfemoral approach
due to the anatomical difficulty of selection of GR shunt and
advancing the guiding sheath. After left renal vein and GR shunt
were selected using 5 Fr Cobra or Simons shaped angiocathe-
ter and 180 cm 0.035 inch guide wire (Terumo, Tokyo, Japan),
over the wire-guiding sheath exchanging (Flexor Check-Flo or
shuttle sheath; Cook, Bloomington, IN, USA) was done for
vascular plugdeployment; generally, 7 Fr guiding sheath was
used. In some cases with very tortuous GR shunt anatomy,
two 180 cm 0.035 inch guide wires were used for advancing
guiding sheath in the GR shunt. While keeping stable position
of guiding sheath, the expect sized vascular plug and 4 Fr an-
giocatheter were introduced. Amplatzer Vascular Plug IT (AGA
Medical, Golden Valley, MN, USA) was utilized in all patients.
The size of the vascular plug was about 15-25% larger than
that suited to the narrowest part of the GR shunt. The retro-
grade venography was performed using the 4 Fr angiocatheter
positioned nearby GV after occluding the GR shunt with the
vascular plug. The retrograde venography was usually ob-
tained with contrast hand injection method (3-4 mL/sec, total
9-12 mL). After approximate varix anatomy, including domi-
nant venous tributaries and GR shunt occlusion, was checked
with this retrograde venography, the embolization was per-
formed on GV, GR shunt, afferent vein and efferent vein using
a gelatin sponge (the size ranged from approximately 1 mm?® to
8 mm?). In two patients having the competitive efferent vein
(left inferior phrenic vein), varix embolization was done using
gelatin sponge after microcoil embolization to left inferior
phrenic vein (Fig. 1). After sufficient gelatin sponge emboliza-
tion was confirmed by fluoroscopy-i.e., lasting contrast-gela-
tin sponge mixture stasis in the varix and related venous tribu-
taries and obvious shunt occlusion with vascular plug, 4 Fr
angiocatheter was gently moved further downward. When
minimal contrast-gelatin sponge mixture oozing into the gastric
lumen was noted, more larger size gelatin sponge was used.
The combination of 4 Fr catheter and rapidly infused more
larger size gelatin sponge particles was enough to control the
oozing varix. The location of the vascular plug and GR shunt
occlusion were checked again using the 4 Fr angiocatheter po-
sitioned just above vascular plug, the procedure ended with
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the detachment of the vascular plug."” In one patient having
challenging GR shunt anatomy for guiding sheath advance,
CARTO was performed using two microcatheter system [com-
bination of Renegade STC and Renegade Hi-Flo (Boston Sci,
Natick, MA, USA)]. A detachable coil embolization (IDC; Bos-
ton Sci, Natick, MA, USA) was performed in the GR shunt in-
stead of vascular plug and a gelatin sponge embolization was
performed in the GR shunt and GV.**

Follow-up

The immediate vital signs were checked during and after the
procedure and closely observed in the intensive care unit un-
til reaching clinical judgment that the patients show no fur-
ther bleeding sign. The necessity of an additional procedure
was determined by evaluating the embolized GV status through
a follow-up CT scan 4-5 days after procedure. The general
state followed-up including overall liver function tests, was
made by observing the outpatient progress thereafter and a GI
endoscopy was performed 2-4 months after the procedure. If
there were no specific findings, a follow-up CT scan was per-
formed 3-6 months later, and then an endoscopy was per-
formed, if necessary, depending on clinical judgment.

Definitions and statistical analysis

Complete occlusion of GR shunt using a vascular plug or coil
with sufficient degree of gelatin sponge embolization of GV,
dominant afferent and efferent veins was defined as a techni-
cal success, and symptoms resolution related to GV bleeding
was defined as a clinical success. Technical success, proce-

Gelfoam embolization

4 Fr catheter

Vascular plug

GR shunt

7 Fr guiding sheath
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dure-related complications, and clinical success were assessed
by the primary study end points. Changes in liver function test,
changes in existing esophageal varices, occurrence-or-not of
new varices and other portal hypertension-related changes
before and after the procedure were assessed by the secondary
study end points.

Classifications of complication associated with the proce-
dure were classified into major and minor complications ac-
cording to the clinical practice guidelines of the Society of In-
terventional Radiology Standards of Practice Committee.” The
laboratory data (international normalized ratio, serum NH3
level, serum total bilirubin level, and serum albumin level) be-
fore and after the procedure were compared through the paired-
sample t test. Statistical software (SPSS, version 14.0; SPSS Inc.,
Chicago, IL, USA) was used, and p values less than 0.05 were
used for the criteria of the significant difference.

RESULTS

The PARTO procedure was performed on total 8 patients and
the CARTO procedure was performed on one patient. GR shunt
occlusion was made using one vascular plug [i.e., 12-mm (n=1),
14-mm (n=2), 16-mm (n=4), 18-mm (n=1)] for each patient in
the PARTO procedure. A minimal degree of contrast leakage
appeared around the GR shunt in one patient while perform-
ing the gelatin sponge embolization in the GV and GR shunt
after 16-mm vascular plug deployment, therefore, additional
GR shunt occlusion procedure was performed using a NBCA

Fig. 1. An illustration of vascular plug-assisted retrograde transvenous obliteration (PARTO) procedure. This illustration demonstrates complete oblitera-
tion/thrombosis of GV and GR shunt (in gray color). GV gelatin sponge embolization was done via 4 Fr catheter in retrograde fashion. To achieve proper lo-
cation of vascular plug, guiding sheath advance is most important technical process. GV, gastric varix; GR shunt, gastrorenal shunt.
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Fig. 2. Fundal GV in a 46-year-old man with massive hematemesis. (A) Contrast-enhanced axial CT images obtained before and after PARTO show com-
pletely disappeared fundal GV. (B) Fluoroscopic images of PARTO: minimal contrast leakage after gelatin sponge embolization to massive GR shunt, prob-
ably from intra-shunt pressure increase, was controlled by additional embolization. (C) Endoscopic images of the GV also show successful treatment re-
sult. Before procedure, massive hemorrhage was noted in the gastric lumen. GV, gastric fundal varix; PARTO, plug assisted retrograde transvenous

obliteration; GR, gastrorenal.

Fig. 3. Fundal GV in a 52-year-old man with massive hematemesis. Coil-
assisted RTO (CARTO) was performed after failed guiding sheath ad-
vance for vascular plug deployment. Technically successful CARTO dem-
onstrating complete stasis and opacification of GR shunt and GV. GV,
gastric fundal varix; RTO, retrograde transvenous obliteration; GR, gastro-
renal.
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glue-lipiodol mixture and two microcoils for enhancing shunt
occlusion and prevention of significant complication such as
retroperitoneal hemorrhage (Fig. 2). The additional microcoil
emblization was performed in the left inferior phrenic vein
before vascular plug deployment for two patients (grad 2 and
3 varix anatomy) who showed prominent efferent venous out-
flow at retrograde venography. A vascular plug deployment
was made in tune with the narrowest part of the GR shunt and
the subsequent gelatin sponge embolization was made suc-
cessfully in all patients. There was no immediate complica-
tions associated with the PARTO procedure including vascular
plug migration. The average time from the selection of GR shunt
and placement of vascular plug to detachment was about 37
minutes (25-57 minutes). Total mean procedure time was 68
minutes (48-97 minutes).

The CARTO procedure was performed in one patient; herein,
a transjugular approach was attempted at first, but GR shunt
angle was not good for the entry of guiding sheath. After switch-
ing to a transfemoral approach and then occluding the GR
shunt using detachable microcoils (total 16 ea, 14 mmx30 cm
to 10 mmx30 cm), the gelatin sponge embolization was per-
formed (Fig. 3).

Complete thromboses of the GV and GR shunt were identi-
fied in 7 patients at follow-up CT scan performed on 4-5 days
after the procedure. In two patients, focal residual intramural
GV-less than 20% of entire pre-procedure GV volume-was
noted at short term follow up CT scan, however, these residual
varices were obliterated in the 6 months follow-up CT scan.
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All patients showed immediate GV bleeding-related symp-
tom resolution and survived until January, 2015, the ending
date of the follow-up period of this study and there was no oc-
currence of bleeding associated with the GV in all the patients
over the 17 months (12-32 months), the average duration of
the follow up; therefore, the clinical success rate was assessed
to be 100%.

Significant variation in liver function test values did not ap-
pear before and after the procedure as well as during the fol-
low-up observation period; however, significant decrease of the
ammonia level (93 pmol/L - 31 pmol/L, 95% confidence in-
terval: 43 pmol/L, 118 pmol/L; p=0.03) was noted in 5 patients.
There was an improvement in clinical symptoms in a grade I
hepatic encephalopathy patient.

The follow-up endoscopy was performed 2-4 months later
during the follow-up period, and marked shrinkage or disap-
pearance of GV was confirmed in all patients.

The worsening of the existing esophageal varix under the en-
doscopy was noted in 3 patients (GOV2 n=3/4, 75%), so that
an endoscopic variceal ligation was performed prophylacti-
cally, even though there was no active esophageal variceal
bleeding. Although a small amount of ascites was noted in one
patient at short term follow up CT scan, there were no associ-
ated clinical symptoms, and ascites disappeared in the 3 months
follow up CT.

DISCUSSION

In this study, we described excellent treatment results of the
modified BRTO techniques, such as PARTO and CARTO, con-
firmed in GV patients under an emergent clinical setting ac-
companied by acute bleeding. An immediate varix bleeding
control could be achieved after the procedure and the proce-
dure could be completed technically in about 1 hour without
specific complications. Similar to recently published modified
BRTO studies,**#131622-% jt can be seen that 100% technical
and clinical success were achieved.

The use of permanent occlusive devices such as vascular
plug and coil instead of the use of the indwelling balloon cath-
eter that has been used in the conventional BRTO procedure
made us to obtain a permanent GR shunt occlusion and ter-
minate the procedure in one stage. Thus, the procedure short-
ed the procedure time and blocked various complications as-
sociated with the use of indwelling balloon catheter. There are
cases in which repeated procedure was performed in associa-
tion with recanalized GR shunt and regrowing varix in con-
ventional BRTO-associated studies; the results of this study as
well as recently modified BRTO-associated studies led us to
conclude that the permanent GR shunt occlusion is effective
in fundamentally blocking the residual GV re-growth.'*!5%628
Even though there was a part of intramural GV left in the short
term follow up CT scan in two patients in the present study.

http://dx.doi.org/10.3349/ym;}.2016.57.4.973

YMJ

However, the entire residual GV was confirmed to have disap-
peared in the 6 months follow up CT scan. The residual GV in
the short term follow up CT scan was in a state of receiving af-
ferent blood flow from the short gastric veins. Nevertheless, it
is highly likely that the residual intramural GV was eventually
obliterated as the venous flow decreased gradually after com-
plete occlusion of the GR shunt as the dominant outflow route.

Another advantage of this modified technique is that the
GV embolization can be performed using a gelatin sponge in-
stead of using various vascular sclerosing agents such as etha-
nolamine oleate that has been used in the conventional BRTO.
PARTO, and also that CARTO can be performed without wor-
rying about the side effects of sclerosing agents previously
used-hemolysis, acute renal failure, pulmonary edema, car-
diogenic shock, DIC, and anaphylactic reactions.”!***2

The technical part considered to demand effort most and
technically difficult when performing the modified BRTO pro-
cedure is the advance of guiding sheath to an appropriate po-
sition for the deployment of a vascular plug. Usually, a 7 Fr
guiding sheath-180 cm 0.035 inch guide wire combination was
used. However, in some cases, the advance of guiding sheath
into sufficient proximal location of GR shunt was facilitated by
enhancing the pushability and trackability using the two guide
wires. In one patient, a minimal contrast leakage occurred sur-
rounding a GR shunt wall, caused by the pressure rise within
the GR shunt during the gelatin sponge embolization of the
GR shunt and GV. Howevey, it was treated by using additional
embolization materials (NBCA glue-lipiodol mixture and mi-
crocoils) without specific complications such as retroperitone-
al hemorrhage. Technically, it is expected to restrain the inevi-
table pressure rise inside the GR shunt by filling the GV with
gelatin sponge relatively evenly by positioning the 4 Fr catheter
as close to the GV as possible during embolization.

As shown in the earlier BRTO studies, increased portal ve-
nous pressure and many consequent clinical conditions associ-
ated with portal hypertension, such as deteriorations of ac-
companied esophageal varices or development of ascites, may
appear."*'#%230 In the present study, there were worsening
esophageal varices in 3 patients out of 4 patients who had ex-
isting esophageal varices: preventive endoscopic treatments of
the worsened esophageal varices were performed in all three
patients during the follow-up observation. However, the modi-
fied BRTO treatment itself for acute GV bleeding should be re-
strained because of potential deterioration of the esophageal
varix.

Because of small number of cases in this study; it is hard to
generalize. In IGV1 patients group (n=5), no patient showed a
newly developed esophageal varix. More research is needed
on the portal hemodynamic change between permanent GR
shunt occlusion and IGV1. A small amount of ascites appeared
transiently in one patient, however, it disappeared, without any
medical concern, confirmed in the follow-up.

Many studies found the improvement of liver function over
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1-2 months after the BRTO procedure. In this study, however,
no statistically significant variation was observed; significant
decrease of ammonia level was noted in all 5 patients, and clini-
cal symptom was improved in one patient who had a grade I
hepatic encephalopathy. During the follow-up period, there
was no significantly meaningful change of hepatic encephalop-
athy. The usefulness of permanent occlusion of GR shunt for
medically uncontrolled hepatic encephalopathy has been in-
vestigated by various groups of scientists.>*4#3!

This retrospective study has a few limitations by various
groups of scientists. First, we could not conduct a comparative
analysis with several GV treatment modalities, including con-
ventional BRTO. In addition, we could not identify the risk of
permanent GR shunt occlusion in patients with more com-
plex GR shunt and afferent/efferent venous anatomy because
we could not include various anatomical cases that had been
proposed in the existing BRTO-associated studies. Prospective,
randomized and comparative trials containing much more
cases are necessary in future.

In conclusion, the PARTO offers different treatment method
that overcomes the limitations encountered in the conventional
BRTO and was confirmed to be technically feasible and safe.
In addition, it could effectively treat the GV bleeding patients
in emergent clinical settings, and excellent treatment perfor-
mance was confirmed in mid-term clinical follow up as well.
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