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ABSTRACT - Background — One of the most feared complications with the use of cyanoacrylate for treatment of gastric varices is the occurrence of
potentially life-threatening systemic embolism. Thus, endoscopists are turning towards new techniques, including endoscopic coiling, as a potentially
safer and more effective treatment option. However, no studies have been performed comparing the two techniques. Objective — This study aims to
compare the safety and efficacy of endoscopic ultrasound guided coil and cyanoacrylate injection versus the conventional technique of injection of
cyanoacrylate alone. Design — A pilot randomized controlled trial. Methods — Patients randomized into group I were treated with coil and cyanoac-
rylate, and those in group II with cyanoacrylate alone. Flow within the varix was evaluated immediately after the treatment session and one month
following initial treatment. If thrombosis was confirmed, additional follow-up was performed 4 and 10 months following initial treatment. All patients
underwent a thoracic computerized tomography scan after the procedure. Results — A total of 32 patients, 16 in each group, were followed for an
average of 9.9 months (range 1-26 months). Immediately after the procedure, 6 (37.5%) group-I patients and 8 (50%) group-II patients presented total
flow reduction in the treated vessel (P=0.476). After 30 days, 11 (73.3%) group-I patients and 12 (75%) group-1I patients were found to have varix
thrombosis. In both groups, the majority of patients required only one single session for varix obliteration (73.3% in group I versus 80% in group
II). Asymptomatic pulmonary embolism occurred in 4 (25%) group-I patients and 8 (50%) group-II patients (P=0.144). No significant difference
between the groups was observed. Conclusion — There is no statistical difference between endoscopic ultrasound guided coils plus cyanoacrylate versus
conventional cyanoacrylate technique in relation to the incidence of embolism. However, a greater tendency towards embolism was observed in the
group treated using the conventional technique. Both techniques have similar efficacy in the obliteration of varices. Given the small sample size of
our pilot data, our results are insufficient to prove the clinical benefit of the combined technique, and do not yet justify its use, especially in light of
higher cost. Further studies with larger sample size are warranted.

HEADINGS - Endosonography. Cyanoacrylates. Esophageal and gastric varices. Gastrointestinal hemorrhage.

INTRODUCTION Endoscopic ultrasound (EUS) can assist in the diagnosis of
these gastric varices, and, through the use of EUS-guided imaging,
coil injection has become a new option for the treatment of gastric
varices. Since coils were first used to treat ectopic varices by Levy
in 2008, this technique has been increasingly implemented into
clinical practice. However, its higher cost has been a limiting factor
in more widespread use.

Binmoeller and colleagues first described treatment combining
EUS-guided coil and cyanoacrylate for managing gastric varices”.
They reported an obliteration rate of 96% in a single treatment
session and no symptoms or signs of cyanoacrylate embolization,

Despite being less common than esophageal varices, gastric
varices affect approximately 20% of patients with portal hyperten-
sion. Gastric varices can lead to more severe bleeding, which can
be difficult to control, and present higher re-bleeding rates, which
can range from 34%-89%2,

While various endoscopic and radiologic treatment techniques
have been previously described in the literature, cyanoacrylate injec-
tion, first published by Soehendra in 1986, remains the conventional
treatment method®*. Various complications have been described
related to the use of this technique, with systemic embolism being

the most severe. In the majority of cases, these emboli are asymp-
tomatic, and thus the true incidence of systemic embolism remains
unknown. However, symptomatic embolism was reported to occur
in approximately 0.7% of cases by Cheng et al.®.

suggesting a reducing in the risk of embolism using this technique.
Nonetheless, to our knowledge, no comparative studies to verify
the real benefit of this technique compared to the conventional
technique have been performed.
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Thus, the present study aims to compare the safety and efficacy
of EUS-guided injection technique (coil and cyanoacrylate) to the
conventional technique (cyanoacrylate alone) in the treatment of
gastric varices.

METHODS

This is a pilot randomized controlled trial conducted in the
Gastrointestinal Endoscopy Unit of Hospital das Clinicas at the
University of Sdo Paulo Medical School (HC-FMUSP), Sao Paulo,
Brazil, from November 2014 to September 2016. This study was
approved by the Research Ethics Committee of the University
of Sao Paulo Medical School and was conducted in accordance
with the Declaration of Helsinki. Informed consent forms were
signed by all patients. This trial is registered with Clinical Trials.
gov number NCT02115061.

The study population consisted of 32 patients diagnosed with
pseudotumoral gastric varices. A computer-based randomization
list was generated with the online software Research Randomizer
with 1:1 ratio (www.randomizer.org). An independent researcher
not involved in this trial created the randomization list and sealed
sequential opaque envelopes containing the random allocation
sequence. The complete list generation occurred before the first
enrollment.

The sample calculation was performed using the online soft-
ware power calculator for binary outcome superiority trial (Www.
sealedenvelope.com/power/binary-superiority/), using a statistical
significance of 5% and a statistical power of 90%, based on the
differences in adverse events of the methods, which were estimated
in a multicenter study®. In this study, the adverse events rates for
cyanoacrylate therapy alone and EUS-guided coils were 57.9% and
9.1%, respectively. The sample size calculated by the software was
15 patients in each group. We also added 10% of estimated losses,
giving a total of 16 patients included in each arm of the study.
Inclusion criteria were: age >18 years old, patients diagnosed with
gastric varices larger than 2.5 cm in total diameter of the vascular
pseudotumor type GOV2 or IGV1 according to the Sarin clas-
sification®, treated for primary or secondary prophylaxis, with no
previous endoscopic or radiologic treatment for gastric varices, and
a signed informed consent form.

Our primary outcome was to compare the occurrence of em-
bolism in the two groups. Secondary outcome was to evaluate the
efficacy of the two techniques in the eradication of the varices.

After upper gastrointestinal (GI) endoscopy examination re-
vealing pseudotumoral gastric varices, patients were referred for
EUS examination. Before EUS examination, patients were invited
to take part in the study and informed about all potential risks and
benefits prior to signing the consent form. Subsequently, clinical
data for every patient were collected and a physical examination
was performed to classify disease severity in patients according to
the Child-Pugh classification.

Patients that refused to participate in the study or that had
undergone any previous endoscopic or radiologic treatment for
gastric varices were excluded. Before the procedure, an independ-
ent researcher (IBR) opened the sealed envelope in the exam room.
The patient was blinded to the allocation.

Patients were randomized into two groups: group I received
EUS-guided coiling and cyanoacrylate injection treatment and
group II received standard endoscopic treatment with injection of
a cyanoacrylate/Lipiodol (1:1) solution.
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Ethical statement
The study was approved by the Research Ethics Committee of
the University of Sao Paulo Medical School.

Endoscopic examinations

Procedures were performed under IV sedation with an initial
5-mg dose of midazolam (Midazolam, Teuto/Pfizer, Anapolis, Bra-
zil) with 50 micrograms of fentanyl (Fentanest®, Cristalia, Itapira,
Brazil). When necessary, sedation was completed with 20 mg of
propofol (Provive®, Claris, Ahmedabad, India) every two minutes
until a satisfactory level of sedation was achieved.

Prior to the EUS examination, conventional endoscopic exami-
nation was performed to confirm gastric varix type and evaluate
for esophageal varices. Upper GI endoscopic examinations were
performed using forward viewing video gastroscope (EG-250WR,
Fujinon®, New Jersey, USA).

EUS was performed using a linear echoendoscope (EG-
530UT2, Fujinon®, New Jersey, USA) and permitted evaluation
of gastric varix size, as well as pre- and post-treatment vascular
flow for both groups of patients.

Treatment with coil and cyanoacrylate (Group I)

All procedures were performed by three endoscopists (DMC,
MRA, DTHM) with previous experience. Once the gastric varix
was identified, the total diameter of the vascular pseudotumor was
measured and the puncture was made at the site of the widest varix.
The puncture was performed using a 19 G needle (Expect®, Boston
Scientific, Spencer, USA). The size of the coil used was selected
based on the size of the widest varix in the pseudotumor; the size
of the coil after release should not be greater than the caliber of the
vessel. Depending on the ectasia of the varix the following coil was
deployed: 8 mm x 20 cm, 10 mm x 20 cm, or 10 mm x 30 cm (Inter-
lock-18 Fibered IDC Occlusion System, Boston Scientific, Spencer,
USA). Following coil deployment, 2 mL of distilled water was
injected, followed by one vial (0.5 mL) of N-butyl-2-cyanoacrylate
(Histoacryl®; B. Braun, Barcelona, Spain) mixed with Lipiodol®
(Guerbet, Chambray Lés Tours, France) in 1:1 ratio. Then, another
2 mL of distilled water was injected, and the needle was removed.

After the procedure, EUS with Doppler flow evaluation was
repeated to check the presence or absence of flow within the varix
(FIGURE 1). In this first session, a single puncture was made. The
patients remained under observation in the GI endoscopy unit for
at least one hour, being released if no complaint was reported.

FIGURE 1. Endoscopic ultrasound guided coil plus cyanoacrylate injec-
tion technique: A. Endoscopic image of a gastric varix; B. Needle inside
the varix; C. Thrombosis immediately after coil delivery and cyanoacrylate
injection.
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Conventional technique treatment with cyanoacrylate
(Group 1l)

The procedures were performed by the identical above men-
tioned authors. The injection was performed using a 23-G scle-
rotherapy needle catheter (Interject®, Boston Scientific, Spencer,
USA). One vial of N-butyl-2-cyanoacrylate (0.5 mL) was mixed
with Lipiodol® in a 1:1 ratio, and injected intravesically as a 1 mL
bolus. The injection was repeated until total hardening of the varix.

After the procedure, EUS Doppler examination was performed
to determine the presence or absence of flow within the varix
(FIGURE 2). Additionally, patients remained under observation
in the GI endoscopy unit for at least one hour, being released if no
complaint was reported.

FIGURE 2. Conventional cyanoacrylate injection technique: A. En-
doscopic ultrasound image of a gastric varix; B. Puncture of varix using
sclerosis catheter; C. Endoscopic ultrasound image displaying glue within
the vessel.

Radiologic examination

After endoscopic treatment, all patients underwent thoracic
and abdomen computerized tomography (CT) scanning within one
week, independent of the development of clinical symptoms. All
examinations were performed in the radiology unit of the hospital
and evaluated by the same radiologist, experienced in thoracic
imaging analysis. After the initial CT scans, imaging tests were
subsequently only performed in symptomatic patients. There were
no long-term CT scans performed in those patients who remained
asymptomatic.

Follow-up

All patients returned to the GI endoscopy unit approximately
one month after initial endoscopic intervention for a repeat EUS
evaluation. On this occasion, if any residual flow was identified,
new treatment was performed following the same technique initially
used, and another evaluation was thus performed one month later.
This scenario was repeated until complete thrombosis was achieved.
Once complete thrombosis was achieved, follow-up evaluations
were performed three and nine months later (i.e. four and 10 months
after therapy), at which time patients were questioned about any
post-procedure complications, and underwent another EUS ex-
amination, which permitted repeat evaluations of flow within the
treated vessel (FIGURE 3). Complications that occurred during
the procedure or within seven days post-intervention were defined

Follow-uo information

1 month
Group |
01 lost to follow-up
4 month
Group Il
01 uncompleted follow-up

02 deaths

Group | C
01 lost follow-up

10 month
03 uncompleted follow-up

Group Il
04 uncompleted follow-up

Group |
(n=16)

Group |
(n=15)

Group |
(n=15)

Group |
(n=11)

FIGURE 3. Flow diagram — Follow-up according to the CONSORT
guidelines.

as early complications, whereas those that occurred greater than or
equal to seven days post-intervention were defined as late complica-
tions. Recurrence was defined as evidence of any flow within the
varix which occurred after initial obliteration had been confirmed.

Statistical analysis

Atfirst, all variables were analyzed descriptively. For the quan-
titative variables, minimum and maximum values, calculations of
means, standard deviations, and medians were performed. In order
to compare means for both groups, the Student’s z-test was applied,;
if the data normality assumption was rejected, the nonparametric
Mann-Whitney test was applied. Chi-square and Fisher’s exact
test were used for the purpose of testing the homogeneity among
proportions'?. A level of significance of 5% was used to perform
tests. Additionally, we admitted as tendency of alpha (significance)
between 5% and 20%.

RESULTS

A total of 32 subjects with gastric varices larger than 2.5 cm in
diameter were evaluated. The clinical characteristics of the patients
of each group are demonstrated in TABLE 1.

There was no significant difference between the two groups
with regard to endoscopic and EUS findings. In group I, 8 (50%)
presented with esophageal varices, 13 (81.2%) with GOV2, and
3 (18.8%) with IGV1. The mean size of the varices in group I
was 3.62+1.13 cm. In group I1, 5 (31.3%) patients presented with
esophageal varices, 13 (81.2%) with GOV2, and 3 (18.8%) with
IGV1. The mean size of the varices in group II was 3.06£0.88 cm.
All esophageal varices were treated with endoscopic band ligation
before treatment of the gastric varices.

In group I, 8 (50%) patients experienced early complications,
including pulmonary embolism in 4 (25%) patients. In group II, 10
(62.5%) patients experienced early complications, of which 8 (50%)
were pulmonary embolism (P=0.144). All cases of embolism were
asymptomatic. Some patients had more than one complication (TA-
BLE 2). There were no deaths in group I, but there were two deaths
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TABLE 1. Comparison of clinical data for Group I and Group II.

. Group
Variable
1(n=16) II (n=16)
Age 49.31+14.83  57.69+11.56  0.085%
Sex
Female 8 (50.0%) 11 (68.8%)
0.280¢
Male 8 (50.0%) S (31.2%)
Etiology
Criptogenic 4 (25.0%) 3 (18.8%) 0.833%
Hepatitis C virus 4(25.0%) 3(18.8%)
Alcohol 3 (18.8%) 3 (18.8%)
Schistosomiasis 2(12.5%) 3 (18.8%)
Hepatitis B virus 0 (0.0%) 2(12.5%)
Cong_enital bile duct 1(6.3%) 0 (0.0%)
atresia
Hepatitis B+Hepatitis C 0 (0.0%) 1(6.3%)
Hepatitis C+Alcohol 0(0.0%) 1(6.3%)
Drug etiology 1(6.3%) 0(0.0%)
Budd-Chiari syndrome 1(6.3%) 0(0.0%)
Child
A 12 (75.0%) 13 (81.2%) !
1.000%
B 4(25.0%) 3 (18.8%)
Previous bleeding 10 (62.5%) 7 (43.8%) 0.288¥
Previous esophageal varix 9(56.3%) 10 (62.5%) 0.719*

treatment

*# Probability descriptive level of Student’s 7 test. ¥ Probability descriptive level of chi-square

test. $ Probability descriptive level of Fisher’s exact test.

TABLE 2. Absolute and relative frequencies of complications for groups
in the study.

Group
Variable P*
1 (n=16) II (n=16)
Early complication
Mental confusion 0 (0.0%) 1(6.3%) 1.000%*
Epigastric pain 3 (18.8%) 1(6.3%) 0.600%*
Pulmonary embolism 4(25.0%) 8 (50.0%) 0.144%
Mild bleeding 2(12.5%) 1(6.3%) 1.000%*
Late complication
Epigastric pain 4(25.0%) 0(0.0%) 0.101%:*
Bleeding 0(0.0%) 1 (6.3%) 1.000%3*
Death 0(0.0%) 2(12.5%) 0.484%**

*# Probability descriptive level of chi-square test. ** Probability descriptive level of Fisher’s

exact test.

in group II. One patient died approximately four months after the
initial procedure due to upper GI hemorrhage; on the initial one-
month return visit, thrombosis of the treated vessel was identified,
thus it was presumed that bleeding from a separate varix adjacent
to the treated vessel occurred. The second patient died 40 days after
treatment due to sepsis of unknown origin. At the one-month return
visit, the patient was asymptomatic, no flow was observed in the
treated vessel and extrusion of cyanoacrylate had already started.
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In the 12 patients that developed pulmonary embolism, there
were no statistically significant differences regarding degree of
liver dysfunction, gastric varix type, number of sessions required
for obliteration, and quantity of cyanoacrylate used to achieve
obliteration. However, patients with embolism were found to have
significantly larger varices (3.85£1.08) compared to those without
this complication (3.04+0.90) (P=0.029) (TABLE 3).

TABLE 3. Comparison of embolism groups in the study

. Embolism
Variable P
No (n=20) Yes (n=12)
Child
A 16 (80.0 .0
( %) 9 (75.0%) 1.0008
B 4(20.0%) 3 (25.0%)
Type
GOV2 18 (90.0%) 8 (66.7%) 0.1655
IGV1 2(10.0%) 4(33.3%) ’
Size of varices 3.04+0.90 3.85+1.08 0.029%
Number of sessions
1 15 (79.0%) 8(72.7%)
2 3 (15.8%) 3(27.3%) 0.776%
3 1(5.2%) 0(0.0%)
Cyanoacrylate 1.95:1.51 2.73+1.90 o6s
solution (mL) Mean=1.00 Mean=2.00 ‘

* Descriptive level of probability of Student’s 7 test. ¥ Descriptive level of probability of

nonparametric Mann-Whitney test. ¥ Descriptive level of probability of Fisher’s exact test.

Of the 16 patients from group I, 15 patients were re-evaluated
at months 1 and 4, with one patient lost to follow-up. Of these 15
patients, 11 were evaluated at the end of month 10, as one additional
patient was lost to follow-up, and three patients had not completed
the end of the post-treatment period. Of the 16 patients from group
11, all 16 patients were re-evaluated at one month. At month 4, 13 of
the 16 patients were evaluated, as two patients were deceased, and
one patient had not completed the end of post-treatment period.
Nine of these 13 patients were evaluated at the 10 month mark, as
four patients had not completed the end of the post-treatment pe-
riod. The mean follow-up for all patients was 9.94 +/- 6.76 months.

Among the 16 patients treated in each group, there was an
immediate total flow decrease in the first session for 6 (37.5%)
group-I patients and 8 (50.0%) group-11I patients (p=0.476). At the
one month follow-up visit, 11 (73.3%) patients in group I had total
thrombosis of the gastric varix and 12 (75%) patients in group II
had total thrombosis of the gastric varix (P=1). Four (25%) of the
16 patients from group I and 4 (26,7%) of the 15 patients in group
I required a second session within 30 days.

At month 4, total flow reduction within the treated vessel was
observed in 15/15 (100%) patients from group L and in 12/13 (92.3%)
patients from group II, with no statistical difference between the
groups. In 11 (73.3%) of the group I patients, and in 12 (80%) of
the group-II patients, the varices were obliterated with a single
treatment session. One (4%) recurrence was observed in group II,
which was documented at the 10-month follow-up evaluation. The
quantity of cyanoacrylate required for vessel obliteration was found
to be significantly lower in group I (TABLE 4).
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TABLE 4. Descriptive values for the variables: number of sessions required
to achieve obliteration, cyanoacrylate quantity, and number of coils used
in the procedure for Group I and Group II.

. Group
Variable P
I(n=15) II (n=15)
Number of 1 11 (73.3%) 12 (80.0%)
umber o
Sessions 2 3 (20.0%) 3 (20.0%) 1.000%**
3 1(6.7%) 0(0.0%)
Cyanoacrylate quantity . .
for obliteration (mL) 1.400.74 3.0721.94 0.002*
Number of 1 11 (73.4%)
umber o
coils 2 2(13.3%)
3 2(13.3%)

#Probability descriptive level of nonparametric Mann-Whitney test. **Probability descriptive

level of Fisher’s exact test.

DISCUSSION

Hemorrhage resulting from the rupture of gastric varices is as-
sociated with high mortality rates and presents a high re-bleeding
risk®!V. Additionally, as vascularization and hemodynamics of
gastric varices are not completely understood, treatment remains
difficult®'?. Obliteration of these vessels with cyanoacrylate in-
jection remains the conventional therapy of choice for treating
gastric varices*!?, but the risk of polymer systemic embolization
is one of the reasons endoscopists are apprehensive about using
this technique.

EUS-guided interventions are increasingly advanced and are
used for various therapeutic purposes!®. EUS-guided coil com-
bined with cyanoacrylate in order to reduce the risk of embolism
in the treatment of gastric varices was first described in 20117, In
this study, conducted by Binmoeller et al, EUS-guided coil and
cyanoacrylate treatment was found to yield a 100% success rate, as
hemostasis was achieved in all patients in the study. Additionally,
there were no procedure-related complications reported”. Mean
quantity of cyanoacrylate was 1.4 mL/patient, the same observed
in our study (1.4 mL * (.74).

Our study is the first randomized controlled trial comparing
the conventional technique of cyanoacrylate injection with the
combined EUS-guided coil and cyanoacrylate injection technique.
Of note, although the primary prophylaxis of gastric varices is a
controversial issue, and is not yet recommended by the Baveno VI
consensus!"”, some studies do indicate a benefit of treating specific
subsets of patients, particularly those with pseudotumoral gastric
varices. It has been demonstrated that incidence and mortality
rates in the prophylactic endoscopic treatment of gastric varices
GOV2 and IGV1 >10 mm were found to decrease when compared
to propranolol treatment®. Due to the high hemorrhage incidence
of IGV1 and GOV2 gastric varices (78% and 54%, respectively)
and the severity of this type of bleeding, we treated patients with
these conditions prophylactically®.

Of the 32 patients evaluated in our study, 26 (81.2%) had
GOV?2 gastric varices and only 6 (18.8%) had IGV1 according to
Sarin classification. Thus, our patient population differs from the
earlier series reported by Romero-Castro et al.®, in which half of
the patients had IGV1, and by Binmoeller et al.”, in which 83.3%
of patients had IGVI.

The risk of severe and potentially fatal embolism with cy-
anoacrylate injection varies in the literature from 0%-2%162129,
The rate of pulmonary embolism was found to be higher in our
study than that described in most studies regarding cyanoacrylate
treatment1%2:2229, However, Romero-Castro et al.®) presented rates
of embolism similar to our study, showing that 47% (9/19) of pa-
tients have a pulmonary embolism following EUS-guided therapy,
but, notably, and again similar to our methods, all patients in this
study underwent thorax CT scan despite remaining asymptomatic.

Analyzing our results, the association of coils with cyanoacr-
ylate seems to reduce the risk of pulmonary embolism. Although
there was an important trend seen with the results, as the incidence
in absolute value was lower in the group treated with coils, no
statistically significant difference was found. We believe that the
results were not statistically significant due to the small number
of patients in our study; our sample size calculation was based on
literature data regarding adverse events with prior treatment with
cyanoacrylate only, as there are few data available on the combined
treatment with coils.

The size of gastric varices was shown to be a risk factor to the
occurrence of pulmonary embolism in our study. Larger varices
increased the risk of embolism, with a 70.0% positive predictive
value and 83.3% negative predictive value. On the other hand,
occurrence of IGV1 varices was not found to be a risk factor
pulmonary embolism, in opposition to the results described in a
previous study®.

In a meta-analysis® evaluating treatment of gastric varices
with cyanoacrylate, fever and abdominal pain were described as
the most common complications after cyanoacrylate treatment,
occurring in 33% and 17% of patients, respectively. In our study,
epigastric pain was found to occur early in 18.8% of group-I
patients and 6.3% of group-II patients, whereas late abdominal
pain occurred in 25% and 0%, respectively. Additionally, no fever
was reported.

High hemostasis levels for gastric varices treated with cyanoacr-
ylate were reported in the literature reaching 90%¢29, but with
a high re-bleeding rate (up to 20%) within one year®*¥. We had
no cases of re-bleeding related to the treatment. However, during
follow-up, two cases of hemorrhage occurred in a presumed dif-
ferent focus from the initial treatment, as the treated varix was
confirmed to be obliterated on prior EUS visits. In a study® pub-
lished in 2009, 23 patients were treated for primary and secondary
prophylaxis using the conventional technique with cyanoacrylate
injection. Obliteration of varices was achieved in 87% of patients
after an average 1.8 sessions/patient. During the mean 25.3-month
follow-up period, one (4.3%) patient presented with recurrence in
the treated vessel. These rates are comparable to those described
in group II of our study.

Additionally, in terms of recurrence after initial variceal oblit-
eration, recurrence rates ranging from 0-30% have been reported in
the literature®’*®. However, follow-up through endoscopic imaging
alone is flawed both for confirming or excluding the presence of
gastric varices because on many occasions it is impossible to dif-
ferentiate a mucosal fold from a varix. In our present study, EUS
Doppler images were performed one month after the first session,
permitting complementary treatment if necessary, which is believed
to have contributed to a lower recurrence rate.

Binmoeller et al.® followed patients treated with EUS-guided
coil and cyanoacrylate for an average of 6.5 months; 95.8% of their
patients required just one session to achieve obliteration of varices,

Arg Gastroenterol ® 2019. v. 56 n° 1 jan/mar ¢ 103



Lébo MRA, Chaves DM, de Moura DTH, Ribeiro IB, Ikari E, de Moura EGH.

Safety and efficacy of EUS-guided coil plus cyanoacrylate versus conventional cyanoacrylate technigue in the treatment of gastric varices: a randomized controlled trial

which was a higher figure compared to 73.3% found in our study.
This might be explained by the fact that in the aforementioned
study, more than one coil and more than one vial of cyanoacrylate
were used per session, which is different from the methods of our
study. No patient had recurrence of the treated vessel at the end
of the follow-up period in either study.

The largest case series®” using the combined technique
included 152 patients. In this series, the majority of patients
(69%) had either active bleeding during the procedure or recent
bleeding history. Authors demonstrated technical success in more
than 99% of cases; vessel obliteration was confirmed in 93% of
cases with EUS follow-up, and obliteration was achieved with a
single session in 79% of patients, similar to the obliteration rate
found in our trial at the four month follow-up, when all evaluated
patients presented with total thrombosis of the treated vessel. A
complication rate of 7% was reported by those authors, includ-
ing one (1%) patient with symptomatic pulmonary embolism.
While these results are quite promising, the method used by these
authors differs technically from ours. In this study, the authors
immediately repeated the technique until complete thrombosis
was achieved; in our study, we used only one coil plus one vial
of cyanoacrylate in the first session, regardless of whether or
not complete thrombosis was achieved. Thus, in our study, only
six group-I patients and eight group-II patients had immediate
complete thrombosis. However, at the one month follow-up,
thrombosis was completed in 11 patients from group-I and 12
from group-II, which highlights that there is likely an existing
delayed effect of the therapy, regardless of the technique used.
Given costs using coils are significantly higher, which has limited
the widespread implementation of this technique®, it would be
interesting for further studies to investigate the long-term out-
comes of patients treated more aggressively to achieve complete
thrombosis during their initial session, versus those that were
managed more conservatively during their initial session, but
ultimately reached complete thrombosis at follow-up.

Our study has several limitations. One limitation, as mentioned
above, is the small number of cases included in our randomized
controlled trial. Although our sample size calculation indicated
we only needed 32 patients in our study, this calculation was based
only on data from prior studies which used cyanoacrylate only.
Additionally, we did have significant loss to follow-up in our study.
While we do not believe that this impacted our primary outcome,
as all 32 patients underwent CT imaging to evaluate for pulmo-
nary embolus within one week of the study, we do think that this
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affected our power to analyze the secondary outcomes of the study.
If we had a larger sample size, we believe we could have identified
other significant differences between the two study groups. We
also acknowledge that not using EUS-guided imaging to inject
the cyanoacrylate in group II may be a bias in the comparison of
the methods; however, as the standard treatment for gastric varices
is still the non-EUS-guided injection of cyanoacrylate, we chose
to compare the new technique with the conventional treatment.

In summary, there is no statistical difference between EUS-
guided coils plus cyanoacrylate versus conventional cyanoacrylate
technique in relation to the incidence of embolism. However, a
greater tendency towards embolism was observed in the group
treated using the conventional technique. Both techniques have
similar efficacy in the obliteration of varices. Given the small sample
size of our pilot data, our results are insufficient to prove the clinical
benefit of the combined technique, and do not yet justify its use,
especially in light of higher cost. However, given the trend toward
improved results, studies with larger sample size are required for
further investigation.
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RESUMO - Contexto — Uma das complicagdes mais temidas com o uso de cianoacrilato para tratamento de varizes gastricas € a ocorréncia de embolia

sistémica potencialmente fatal. Assim, os endoscopistas estao se aprimorando com novas técnicas, incluindo o uso de coils endoscopico, como uma
opgao de tratamento potencialmente mais segura e eficaz. No entanto, nenhum estudo foi realizado comparando as duas técnicas. Objetivo — Este
estudo tem como objetivo comparar a seguranga e eficacia da inje¢ao de coil com cianoacrilato guiados por ultrassom endoscopico versus a técnica
convencional de injecao de cianoacrilato. Design — Um ensaio piloto controlado aleatoriamente. Métodos — Os pacientes randomizados para o grupo
I foram tratados com coil + cianoacrilato e os do grupo II apenas com cianoacrilato. O fluxo dentro da variz foi avaliado imediatamente apos a sessdo
de tratamento e um meés apos o tratamento inicial. Se a trombose foi confirmada, o acompanhamento adicional era realizado em 4 e 10 meses apds o
tratamento inicial. Todos os pacientes foram submetidos a uma tomografia computadorizada toracica apds o procedimento. Resultados — Um total de
32 pacientes, 16 em cada grupo, foram acompanhados por uma média de 9,9 meses (variagao de 1-26 meses). Imediatamente apos o procedimento, 6
(37,5%) pacientes do grupo I e 8 (50%) pacientes do grupo Il apresentaram redugao total do fluxo no vaso tratado (P=0,476). Apds 30 dias, 11 (73,3%)
pacientes do grupo I e 12 (75%) pacientes do grupo II apresentaram trombose da variz. Em ambos os grupos, a maioria dos pacientes necessitou de
apenas uma unica sessao para obliteracao da variz (73,3% no grupo I versus 80% no grupo II). Embolia pulmonar assintomatica ocorreu em 4 (25%)
pacientes do grupo I e em 8 (50%) pacientes no grupo II (P=0,144). Nenhuma diferenga significativa entre os grupos foi observada. Conclusao — Apesar
de nao haver diferenga estatistica entre os dois grupos em relagao a incidéncia de embolia neste estudo piloto, observou-se maior tendéncia de embolia
no grupo tratado pela técnica convencional.
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