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Abstract

Gastric antral vascular ectasia (GAVE) is a gastric hemorrhagic disease asso-
ciated with chronic liver disease. Argon plasma coagulation is widely used
to control gastrointestinal bleeding due to GAVE. Although argon plasma
coagulation is a relatively safe endoscopic procedure, it is not suitable in
some cases, such as in patients with pacemakers. We report a case of
GAVE in which PuraStat, a novel self-assembling peptide hemostatic hydro-
gel, was effective. The patient was a 55-year-old man who had undergone
Fontan surgery for tricuspid regurgitation more than 20 years prior. He devel-
oped hepatic cirrhosis as a complication following Fontan surgery. During
upper gastrointestinal endoscopy to examine the cause of the progression
of anemia and black stool, bleeding from GAVE was observed; PuraStat was
applied to stop the bleeding. Postoperatively, the black stool disappeared,
and his hemoglobin levels improved. Upper gastrointestinal endoscopy was
performed 13 days after the surgery; the density of the capillaries in the
antrum was significantly decreased, and a clear trend toward disappearance
was observed. Therefore, the application of PuraStat may be useful in the
treatment of GAVE.
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tion (APC) is widely performed when GAVE results in
anemia? Argon plasma coagulation, a non-contact elec-

Gastric antral vascular ectasia (GAVE), also known as
watermelon stomach, is a disease in which telangiec-
tasia radiates radially in the antrum and often occurs
in the background of chronic liver disease, chronic
renal failure, and autoimmune diseases.! GAVE has
been reported to account for approximately 4% of
cases of non-variceal upper gastrointestinal bleeding.
Endoscopic hemostasis using argon plasma coagula-

trocoagulation technique, is a relatively safe endoscopic
hemostasis technique that requires only a shallow abla-
tion depth. However, complications such as perforation
and intestinal stricture during the healing process have
been reported> GAVE associated with liver cirrhosis
often requires multiple treatment sessions; however, fre-
quent treatments can place a physical and economic
burden on patients. PuraStat (3D Matrix, Tokyo, Japan)
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FIGURE 1
immediately after insertion.

is a novel self-assembling peptide hemostatic hydrogel
that can be used endoscopically* The peptide molecule
in PuraStat consists of a repeated sequence of argi-
nine, alanine, aspartic acid, and alanine amino acids and
has a f-sheet structure® When this peptide molecule
encounters body fluids, such as blood, it is neutralized.
Additionally, when electrolytes such as sodium or potas-
sium are supplied, it forms fibers and becomes a peptide
hydrogel. This peptide hydrogel coats the bleeding point
and physically stops the bleeding® Excluding spurting
bleeding, general cases of gastrointestinal bleeding are
indicated for hemostasis using PuraStat. Furthermore,
PuraStat has been reported to have a wound-healing
effect in intestinal injury in a rat model.” Clinically, Pura-
Stat has been reported to be useful in promoting the
healing of radiation-induced proctitis.2 We report a case
of GAVE in which PuraStat was effective in treating
gastric bleeding.

CASE REPORT

The patient was a 55-year-old man who had under-
gone Fontan surgery for tricuspid atresia more than
20 years prior. He was diagnosed with liver cirrhosis
due to Fontan-associated liver disease and was admit-
ted to the hospital for control of retained ascites and
leg edema. He also had a history of chronic atrial
fibrillation, was taking warfarin, and had an implanted
pacemaker for sick sinus syndrome. A blood sample
at admission showed pancytopenia including thrombo-
cytopenia associated with liver cirrhosis (white blood
cell count: 2990 per ul, red blood cell count: 2.53x10°
per ul, hemoglobin (Hb): 7.7 g/dI, platelets: 7.2x10* per
ul). Upper gastrointestinal hemorrhage was suspected
due to findings of black stool before admission and a
drop in Hb concentration from the patient’s usual 10—
7.7 g/dl at admission. However, on admission, the black
stool subsided, and it was concluded that there was no

(a) Radial linear telangiectasia in the antrum, typical of watermelon stomach. (b) Clot adhesion and oozing were observed

active hemorrhage; hence, the patient’s condition was
maintained with daily blood transfusion and oral admin-
istration of a proton pump inhibitor. Oral administration
of warfarin was also continued. With blood transfusion,
Hb concentration temporarily rose to 9.8 g/dl; however,
a small amount of black stool appeared again, and Hb
dropped to 8.3 g/dl, indicating active upper gastrointesti-
nal hemorrhage. Thus, esophagogastroduodenoscopy
(EGD) was performed after informed consent was
obtained. EGD revealed findings of a watermelon stom-
ach in the antrum, and the patient was diagnosed with
GAVE (Figure 1a). A blood clot adhered to the antrum
immediately after insertion, and spontaneous bleeding
occurred from the GAVE (Figure 1b).

Endoscopic hemostasis using APC was consid-
ered; however, there were concerns regarding inter-
ference with the pacemaker. Moreover, our facility
was not equipped with bipolar hemostatic forceps
that could avoid interference with the pacemaker.
Therefore, endoscopic hemostasis using PuraStat, a
novel self-assembling peptide hemostatic hydrogel, was
attempted. A dedicated catheter with a dull tip was used
for the PuraStat application (Figure 2a). A small gel
bulge was applied to the dilated telangiectasia caus-
ing the oozing hemorrhage, and primary hemostasis
was obtained. In addition, a total of 5 ml PuraStat solu-
tion was applied in the same way to the reddened
telangiectasias that did not exhibit bleeding (Figure 2b).

EGD was performed on day 13 to evaluate the
patient’s condition before he was transferred to another
hospital. In EGD findings, telangiectasia showed a
decreasing trend overall, and no spontaneous bleed-
ing was observed (Figure 3). On the other hand, his Hb
value continued to decrease immediately after apply-
ing PuraStat. However, a blood test on day 11 showed
an increase in Hb (Table 1). Following that, from day
2 onward, no black stool was observed. Due to the
patient’s poor cardiac condition, Hb concentration below
8.0 g/dl was set as the standard for conducting blood
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FIGURE 2

(a) Dedicated catheter for PuraStat. (b) A catheter was used to create a small gel bulge on top of the telangiectasia.

FIGURE 3
telangiectasia and the disappearance of redness was observed.

transfusion; however, no decrease in Hb requiring blood
transfusion was observed before his hospital transfer
on day 23. His Hb concentration in the final blood test
taken at the end of the observation period at our hospital
was 8.7 g/dl. After his hospital transfer, as of postopera-
tive day 36, no black stool was observed and additional
blood transfusion was not required. His Hb concentration
on postoperative day 36 was 9.2 g/dl.

DISCUSSION

We experienced a case of GAVE that was success-
fully treated with the endoscopic application of PuraStat,
a novel self-assembling peptide hemostatic hydrogel.
APC is most widely performed for gastrointestinal bleed-
ing due to GAVE, and the use of other endoscopic
treatments, such as endoscopic band ligation, is also
known. Further, it has been reported that APC in com-
bination with hemostatic powder is effective in treating
intractable GAVE? APC is a relatively safe endoscopic
hemostatic surgery and rarely causes complications;
however, it is not completely safe due to reports of post-

Comparison of esophagogastroduodenoscopy findings on day 1 (a) and day 13 (b). A clear decrease in the density of

operative perforation and stenosis.> APC can also cause
electromagnetic interference to pacemakers.'? In this
case, it was difficult to perform APC. On the other hand,
the endoscopic application of PuraStat is a safe and
simple procedure with an extremely low risk of compli-
cations; it involves simply pressing a dedicated catheter
with a blunt tip onto the mucous membrane.
Conventional surgical hemostatic agents use human-
derived fibrin or bovine-derived collagen as raw mate-
rials. However, the peptides that comprise the raw
materials of PuraStat are manufactured by chemical
synthesis, eliminating animal-derived substances; thus,
it can be said that there is no risk of infection with the
hepatitis C virus, and so forth.® PuraStat is originally
a local hemostatic agent, and primary hemostasis of
bleeding due to GAVE was obtained in this case as
well. In addition to the hemostatic effect, PuraStat has
also been reported to have a wound-healing effect.”-
In this case, 13 days after the PuraStat application, the
density of telangiectasia decreased significantly over-
all, and the redness of each blood vessel was visibly
improved. Here, it was presumed that the hemostatic and
wound-healing effects acted locally, and the endoscopic
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TABLE 1 Changes in hemoglobin over time. Although there was a time lag from the application of PuraStat, the progression of anemia was
slowed

g/di Figure1 Figure3(b)

admission DAY 1 DAY 13

- ) -

* : blood transfusion
=) : black stool

improvement of telangiectasia was observed. The endo- argon plasma coagulation. Gastroenterol Endosc 2008;50: 1495~
scopic application of PuraStat can be a safe and simple 502. ' ' .
new treatment option for GAVE. 3. Manner H May A, Rabenstein T et al. Progpectlve evaluation of
a new high-power argon plasma coagulation system (hp-APC)
in therapeutic gastrointestinal endoscopy. Scand J Gastroenterol

ACKNOWLEDGMENT 2007; 42: 397-405.

We would like to thank Editage (www.editage.com) for 4. de Nucci G, Reati R, Arena | et al. Efficacy of a novel

English language editing. self-assembling peptide hemostatic gel as rescue therapy for
refractory acute gastrointestinal bleeding. Endoscopy 2020; 52:
773-9.

CONFLICT OF INTEREST 5. Lee MF, Ma Z, Ananda A. A novel haemostatic agent based

None. on self-assembling peptides in the setting of nasal endoscopic
surgery, a case series. Int J Surg Case Rep 2017;41:461-4.

ETHICS STATEMENT 6. Zhao X, Pan F, Lu JR. Recent development of peptide self-

assembly. Prog Nat Sci 2008; 18: 653—60.
7. Araki T, Mitsuyama K, Yamasaki H et al. Therapeutic potential of
a self-assembling peptide hydrogel to treat colonic injuries asso-

All procedures followed were performed in accordance
with the ethical standards of the 1964 Declaration of

Helsinki and its later amendments. ciated with inflammatory bowel disease. J Crohns Colitis 2021;
15:1517-27.
ORCID 8. White K, Henson CC. Endoscopically delivered PuraStat for the

treatment of severe haemorrhagic radiation proctopathy: A ser-

Yoshitsugu Misumi
9 vice evaluation of a new endoscopic treatment for a challenging

https://orcid.org/0000-0002-2256-8719 condition. Frontline Gastroenterol 2021;12: 608-13.
9. Song DS, Kim YJ. Hemostatic powder with argon plasma coagu-
REFERENCES lation in the management of gastric antral vascular ectasia after
1. Peng M, Guo X, Yi F et al. Endoscopic treatment for gas- failure of APC therapy alone. Rev Esp Enferm Dig 2022; 114:
tric antral vascular ectasia. Ther Adv Chronic Dis 2021; 12: 420-1.
20406223211039696. 10. Kumar A, Dhillon SS, Patel S, Grube M, Noheria A. Management
2. Nakamura S, Mitsunaga A, Konishi H, Oi |, Shiratori K, Suzuki S. of cardiac implantable electronic devices during interventional

Long-term follow-up of gastric antral vascular ectasia treated by pulmonology procedures. J Thorac Dis 2017;9: $1059-68.


https://www.editage.com
https://orcid.org/0000-0002-2256-8719
https://orcid.org/0000-0002-2256-8719

	A case of gastric antral vascular ectasia in which PuraStat, a novel self-assembling peptide hemostatic hydrogel, was effective
	Abstract
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	ACKNOWLEDGMENT
	CONFLICT OF INTEREST
	ETHICS STATEMENT
	ORCID
	REFERENCES


