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Abstract

Introduction: Gastric varices are frequently seen in patients with portal hypertension. The mainstay of treatment
is variceal injection with a mixture of N-butyl-2-Cyanoacrylate and lipiodol. The use of N-butyl-2-Cyanoacrylate
without lipiodol is not extensively studied and it can be a cost-effective approach. The objective of our study was
to evaluate whether the use of N-butyl-2-Cyanoacrylate without lipiodol is a safe and effective endoscopic
treatment for gastric varices.

Material and Methods: This prospective observational study was conducted between June 2016 and May 2017 at
the Department of Gastroenterology, Gujranwala Medical College/ DHQ Teaching Hospital, Gujranwala. A total
of 100 patients with gastric varices diagnosed on upper GI endoscopy were enrolled in the study. N-butyl-2-
Cyanoacrylate without lipiodol was injected into the gastric varices of all the patients. All procedures were
performed by experienced gastroenterologists. The patients underwent monthly follow-up endoscopies to
determine the outcome and adverse events.

Results: Out of 100 patients, 40 patients (40 %) were men and 60 (60%) were women. The mean age was 53 years.
The mean volume of N-butyl-2-Cyanoacrylate used per session was 1.5ml £ 0.5 ml (range 1-2ml). Obliteration of
Gastric varices was achieved in 92 patients (92%) while in 04 patients (4%) varices did not obliterate over a mean
follow-up of 12 months. No treatment-related immediate or late complications were observed in all patients. Four
patients (4%) died of delayed rebleeding (after two weeks of intervention).

Conclusion: Injection therapy of gastric varices with N-butyl-2-Cyanoacrylate alone without lipiodol is a safe and
cost-effective method for gastric varices.
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Introduction

Liver cirrhosis is a global health problem. In patients
with liver cirrhosis, the rate of varices formation is 5 to
15% per year, and 25% of patients with varices will
develop variceal hemorrhage.! Despite the recent
advancement in the management, variceal hemorrhage
has a 6-week mortality rate of 10%-20%.2> Though
when compared with esophageal varices, the gastric
varices bleed less frequently but they bleed with
greater intensity.# The gold standard test to diagnose
and classify these varices is upper GI endoscopy. Sarin
et al classified esophageal varices according to their
size and the gastric varices according to their location
& concomitant presence of esophageal varices.
Different methods have been used for the management
of gastric varices which include band ligation, sclerosis
with ethanolamine oleate, and obturation with tissue
glues like N-Butyl 2-cyanoacrylate and TIPS
(transjugular intrahepatic portosystemic shunts). There
is also a case report of using hemostatic nanopowder
for bleeding gastric varices.> A study comparing
conventional sclerotherapy with cyanoacrylate glue
injection showed that cyanoacrylate glue injection is
more effective than conventional sclerosis for
controlling first variceal hemorrhage.® Other studies
comparing the tissue glues with band ligation have
also concluded that bleeding control was similar in
both groups but rebleeding was more in-band ligation
in long-term follow-up.”® TIPS (transjugular
intrahepatic portosystemic shunts) is an effective
alternative to endoscopic intervention in patients with
Child-Pugh class C (due to the high risk of treatment
failure).? In 1986, Nib Sohendra et al, successfully
obliterated gastroesophageal varices using N-butyl-2-
Cyanoacrylate, which is now being practiced in
different countries of FEurope and Asia. 10
Cyanoacrylate injection has also been shown to
prevent the first episode of bleed in patients with
gastric varices when compared with beta-blockers.!
Most common side effects seen with Cyanoacrylate
injection therapy are re-bleeding due to glue cast
extrusion, sepsis, distant embolism, and gastric ulcer
formation.?

Technical Consideration:

N-butyl-2 cyanoacrylate is a chemical substance that
solidifies on contact with an aqueous medium,
through a polymerization process. Lipiodol is a poppy
seed oil that when mixed with N-butyl-2 cyanoacrylate
delays the polymerization process by 20 seconds thus
preventing the blockage of the injection needle.
However, the use of lipiodol increases the overall cost

of the procedure to about more than 10 times, a serious
concern in developing countries. When used with care
and expertise, N-butyl-2 cyanoacrylate can be injected
without mixing with it lipiodol, thus making it a cost-
effective approach.

Materials and Methods

This prospective observational study was conducted at
the Department of Gastroenterology, Gujranwala
Medical College/ DHQ Teaching Hospital, Gujranwala
from June 2016 to May 2017. A total of 100 patients
with gastric varices diagnosed on upper GI endoscopy,
were enrolled in the study. A sample size of 100 was
calculated using a 95% confidence interval, a 5%
margin of error, and taking an expected outcome of
93%. Informed written consent was taken from all
study participants after the approval from the ethical
board. Their demographic data, history, and clinical
examinations were recorded.

Instruments & Technique:

All the patients received standard medical treatment
of upper GI bleeding. Gastroscopy was performed to
define the type of gastric varices according to Sarin
classification. A standard sclerotherapy injection
needle of 21G was used in all patients. Distilled water
was instilled into the catheter to fill the dead space
within it. Cyanoacrylate was filled in a 5cc syringe.
After  puncturing  gastric = varix, = N-butyl-2
cyanoacrylate (1 to 2ml mL) was rapidly injected into
varix by an expert endoscopy technician, followed by a
rapid push of distilled water (quantity pre-calculated
according to the dead space). Monthly follow-up
endoscopy was performed in all the patients to assess
the treatment success i.e varix obliteration and further
need of sessions.

Results

100 patients received injection treatment with N-butyl-
2 cyanoacrylate glue for the gastric varices. The mean
age was 53 years (range 28-60 years), 40 patients (40
%) were men and 60 (60%) were women. All the
patients had liver cirrhosis (Child A cirrhosis in 40
patients, Child B cirrhosis in 50, and Child C cirrhosis
in 10 patients). Concomitant esophageal varices were
present in 62 patients (GOV2) and 38 patients had
isolated gastric varices (IGV1).
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Table 1: Characteristics of Patients

Number Percentage
(o)
No. of Patients 100
(Male/Female) (40/60) (40%/60%)
Mean Age (Range) year | 53 (28-60)
Child Class (A/B/C) 40/50/10
Type of Varix
. GOV2 62 62%
. IGV1 38 38%
Varix Bleeding Status
. Active 10 10%
. Recent 86 86 %
. Never 04 4%

“Varix Obliterated
92%

Figure 1: Varix Obliteration Results

Discussion

Table 2: Results of Cyanoacrylate Glue Treatment

Value Percentage
%
Mean Cyanoacrylate | 1.5 ml (1-2ml)
per session (Range)
No. of Sessions per | 6/36/40/10
patient 1/2/3/4
Rebleeding
Treatment Success 92 92%
Treatment Failure 04 4%
Deaths 04 4%

The mean volume of N-butyl-2-Cyanoacrylate used
per session was 1.5ml £ 0.5 ml (range 1-2ml). Initial
hemostasis was achieved in all 10 patients who
presented with active variceal bleeding. The mean
follow-up time was 12 months. Complete obliteration
of gastric varices was achieved in 92 patients (92%).
This required a single session in 06, two sessions in 36,
and three sessions in 40 patients, and four sessions in
10 patients. Two patients (2%) had early re-bleeding
(within 24 hours) and five patients (05%) had late
rebleeding (after 24 hours) that were successfully
managed with another session of glue injection.
Treatment failure (failure to obliterate gastric varix
after four sessions) was noted in four patients (04%).
Four patients (4%) died due to delayed bleeding (after
2 weeks of therapy).

The most common cause of upper GI bleed is Peptic
ulcer disease'® but in patients with cirrhosis, variceal
hemorrhage is the major cause.’* The prevalence of
esophageal varices in compensated cirrhosis is about
30% and in decompensated cirrhosis is about 60%.15
Treatment options for patients with bleeding from
gastric varices are octreotide, terlipressin, and TIPS.
Endoscopic therapy with cyanoacrylate glue is another
viable option not only in cases where TIPS is not
feasible or available but also as a sole therapy. The
glue typically is combined with lipiodol solution. Our
study showed that endoscopic injection of gastric
varices with cyanoacrylate without using lipiodol is a
cost-effective approach in all patients whether they
present with active bleeding or the treatment is given
for prophylaxis. A randomized controlled trial,
comparing the effectiveness of cyanoacrylate glue
injection, b-blockers, and no treatment also showed
that primary hemorrhagic from gastric varices was less
frequent in those treated with cyanoacrylate glue
injection compared with those who were treated with
beta-blockers or no treatment.’® Mixing of lipiodol
with cyanoacrylate delay the polymerization process
but it tremendously increases the overall cost of the
procedure. So, when used with care and expertise, the
cyanoacrylate glue can be injected successfully into
varix without using lipiodol. A similar study was
published in 2014 in which undiluted cyanoacrylate
and methacryloxysulfolane (NBCM) was used to
obturate the gastric varices in twenty patients without
mixing it with lipiodol and eradication of gastric
varices was noted in all patients over a median follow-
up of 31 months. 13 patients required only one session
& the rest seven required two sessions. The maximum
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volume of NBCM injected was 2ml. No complications
were observed in all patients except mild epigastric
pain in two patients.!”

Conclusion

Injection therapy of gastric varices with N-butyl-2-
Cyanoacrylate alone without the use of lipiodol is a
safe and cost-effective method in the endoscopic
management of gastric varices.

References

1.  Yuki M, Kazumori H, Yamamoto S, Shizuku T, Kinoshita Y.
Prognosis following endoscopic injection sclerotherapy for
esophageal varices in adults: 20-year follow-up study.
Scandinavian  journal of  gastroenterology. 2008 Jan
1;43(10):1269-74.
https://doi.org/10.1080/00365520802130217

2. De Franchis R. Expanding consensus in portal hypertension:
Report of the Baveno VI Consensus Workshop: Stratifying risk
and individualizing care for portal hypertension. Journal of
hepatology. 2015 Sep 1;63(3):743-52.
DOL:https://doi.org/10.1016/j.jhep.2015.05.022

3. Mosca I, Ligorria R, Tufare F, Villaverde A, Baldoni F,
Martinez H, Chopita N. N-butil-2-cianoacrilato en el tratamiento
de las vdrices gastricas. Acta Gastroenteroldgica Latinoamericana.
2012;42(1):27-32.

4. Sarin SK, Lahoti D, Saxena SP, Murthy NS, Makwana UK.
Prevalence, classification and natural history of gastric varices: a
longterm followlup study in 568 portal hypertension patients.
Hepatology. 1992 Dec;16(6):1343-9.
https://doi.org/10.1002/hep.1840160607

5. Holster IL, Poley JW, Kuipers EJ, Tjwa ET. Controlling gastric
variceal bleeding with endoscopically applied hemostatic powder
(HemosprayTM). Journal of hepatology. 2012 Dec 1;57(6):1397.
6. Maluf-Filho F, Sakai P, Ishioka S, Matuguma SE. Endoscopic
sclerosis versus cyanoacrylate endoscopic injection for the first
episode of variceal bleeding: a prospective, controlled, and
randomized study in Child-Pugh class C patients. Endoscopy.
2001 May;33(05):421-7 DOI: 10.1055/s-2001~14257.

7. Lo GH, Lai KH, Cheng JS, Chen MH, Chiang HT. A
prospective, randomized trial of butyl cyanoacrylate injection
versus band ligation in the management of bleeding gastric
varices. Hepatology. 2001 May 1;33(5):1060-4.
https://doi.org/10.1053/jhep.2001.24116

8. Qiao W, Ren Y, Bai Y, Liu S, Zhang Q, Zhi F. Cyanoacrylate
injection versus band ligation in the endoscopic management of
acute gastric variceal bleeding: meta-analysis of randomized,
controlled studies based on the PRISMA statement. Medicine.
2015 Oct;94(41). DOIL: 10.1097/MD.0000000000001725

9. De Franchis R. Expanding consensus in portal hypertension:
Report of the Baveno VI Consensus Workshop: Stratifying risk
and individualizing care for portal hypertension. Journal of
hepatology. 2015 Sep 1;63(3):743-52.
DOL:https://doi.org/10.1016/j.jhep.2015.05.022

10. Soehendra N, Nam VC, Grimm H, Kempeneers 1. Endoscopic
obliteration of large esophagogastric varices with bucrylate.
Endoscopy. 1986 Jan;18(01):25-6. DOI: 10.1055/5-2007-
1013014

11. De Franchis R. Expanding consensus in portal hypertension:
Report of the Baveno VI Consensus Workshop: Stratifying risk

and individualizing care for portal hypertension. Journal of
hepatology. 2015 Sep 1;63(3):743-52. DOL:
https://doi.org/10.1016/j.jhep.2015.05.022

12. Cheng LF, Wang ZQ, Li CZ, Lin W, Yeo AE, Jin B. Low
incidence of complications from endoscopic gastric variceal
obturation with butyl cyanoacrylate. Clinical Gastroenterology
and Hepatology. 2010 Sep 1;8(9):760-6.
https://doi.org/10.1016/j.cgh.2010.05.019

13. Boonpongmanee S, Fleischer DE, Pezzullo JC, Collier K,
Mayoral W, Al-Kawas F, Chutkan R, Lewis JH, Tio TL, Benjamin
SB. The frequency of peptic ulcer as a cause of upper-GI bleeding
is exaggerated. Gastrointestinal endoscopy. 2004 Jun
1;569(7):788-94 https://doi.org/10.1016/S0016-
5107(04)00181-6 .

14. Rudler M, Rousseau G, Benosman H, Massard J, Deforges L,
Lebray P, Poynard T, Thabut D. Peptic ulcer bleeding in patients
with or without cirrhosis: different diseases but the same
prognosis?. Alimentary pharmacology & therapeutics. 2012
Jul;36(2):166-72. https://doi.org/10.1111/j.1365~
2036.2012.05140.x

15. Vlachogiannakos J, Goulis J, Patch D, Burroughs AK.
bleeding in cirrhosis. Aliment Pharmacol Ther. 2000;
14:8513860.

16. Mishra SR, Sharma BC, Kumar A, Sarin SK. Primary
prophylaxis of gastric variceal bleeding comparing cyanoacrylate
injection and beta-blockers: a randomized controlled ftrial.
Journal — of  hepatology. 2011 Jun  1;54(6):1161-7.
https://doi.org/10.1016/j.jhep.2010.09.031

17. Franco MC, Gomes GF, Nakao FS, de Paulo GA, Ferrari Jr AP,
Della Libera Jr E. Efficacy and safety of endoscopic prophylactic
treatment with undiluted cyanoacrylate for gastric varices. World
journal of gastrointestinal endoscopy. 2014 Jun 16;6(6):254.
DOI: 10.4253/wjge.v6.16.254




