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Chapter 18

Gastric Antral Vascular
Ectasia (GAVE)

Devis Benfaremo, Lucia Manfredi, and Armando Gabrielli

Clinical Vignette

A 65-year-old woman with limited cutaneous systemic sclero-
sis (IcSSc) was admitted for the evaluation of worsening
fatigue. Routine blood tests showed a hemoglobin level of
9.4 g/dL, with a ferritin level of 4 ng/mL. The fecal occult
blood test was positive. Esophagogastroduodenoscopy
revealed diffuse gastric vascular ectasias involving the antrum
and converging towards the pylorus (Fig. 18.1). How should
this case be managed?

Introduction

Gastric antral vascular ectasia (GAVE) is a rare acquired
vascular disease involving the antral mucosa of the stomach
[1]. The disease is also known as watermelon stomach
because of its striking endoscopic appearance, characterized
by multiple longitudinal stripes of red vessels originating
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Ficure 18.1 Endoscopic appearance of gastric antral vascular ecta-
sia (GAVE): multiple longitudinal stripes of red vessels involving
the gastric antrum and converging to the pylorus

from the pylorus and involving the antrum. The macroscopic
appearance of GAVE is related to the underlying pathogenic
mechanisms and microscopic features, characterized by cap-
illary dilatation, small vessel fibrin deposition and micro-
thrombosis [2].

Although GAVE is a known complication of cirrhosis,
only a third of patients with GAVE actually have a chronic
liver disease [3]. Among non-cirrhotic patients, GAVE can be
mostly observed in patients with autoimmune connective tis-
sue disorders, bone marrow transplantation and chronic renal
failure [3]. Despite the rarity of both diseases, the association
of GAVE and systemic sclerosis (SSc) has been clearly estab-
lished in recent years, and several studies have shed light
upon the prevalence, significance and prognosis of such an
association.
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Epidemiology

After Jabbari et al accurately described it in 1984 [1], GAVE
has increasingly been associated with scleroderma and SSc-
related features in the subsequent years [4-6].

To date, the prevalence of GAVE in patients with SSc is
estimated between 1% and 22.3%, varying largely according
to the different studies [7, 8]. The differences may be mostly
accounted to the design of the study (i.e. retrospective or
prospective) and the selection of the patients (i.e. whether
patients were systematically screened or not regardless of the
presence of symptoms).

Overall, retrospective studies report a lower prevalence
(1-5.7%) [7, 8] than the prospective Scleroderma
Cyclophosphamide Or Transplant (SCOT) trial that system-
atically assessed all patients by endoscopy regardless of clini-
cal symptoms (22.3%) [9].

In most of the studies, GAVE appears to be an early com-
plication of SSc, since on average it occurs within the first
18-36 months after the diagnosis of SSc [8, 10]. In 15-20% of
the cases, the diagnosis of GAVE may precede or be concur-
rent to that of SSc [7 11]. Finally, in up to a third of SSc
patients GAVE may represent the first non-Raynaud symp-
tom [8].

Pathogenesis

The etiology of GAVE is still largely unknown [3]. However,
several mechanisms have been suspected to be involved in
the pathogenesis of watermelon stomach, including altered
motility of the gastric antrum and mucosal trauma secondary
to mechanical stress [3]. The role of vasoactive substances is
uncertain, but locally released neurotransmitters may be
responsible for vasodilatation and hence the propensity to
bleed [12].
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The microscopic features of GAVE further suggest that
vascular ectasia is acquired rather than congenital. Several
histopathological aspects have been described, including dila-
tation of mucosal capillaries with focal fibrin thromboses and
fibromuscular hyperplasia of the lamina propria [13].

In SSc, GAVE may represent a complication belonging to
the spectrum of vascular alterations, along with Raynaud’s
phenomenon, telangiectasias, pulmonary and renal vascular
involvements [8].

Clinical Aspects

The clinical presentation of GAVE is related to its pathologi-
cal aspects. Submucosal ectasic vessels can erode through the
gastric mucosa, leading to chronic blood loss and substantial
iron deficiency anemia. GAVE is responsible for around 4%
of non-variceal upper gastrointestinal bleedings [14], with a
substantial proportion of patients (60-70% ) requiring blood
transfusions due to recurrent anemia despite iron
supplementation.

In SSc-associated GAVE, clinically meaningful anemia
may develop in about 80-90% of patients, with half of them
requiring blood transfusions [8]. Acute hemorrhage in the
form of melena or hematemesis may be the first presentation
of GAVE in few cases [7].

Several studies reported significant clinical associations
between GAVE and SSc features. SSc patients with GAVE
appear to have a low prevalence of anti-topoisomerase I anti-
bodies [8-10], and a lower proportion of them exhibit pulmo-
nary fibrosis on chest CT scan [8].

Conversely, anti-RNA polymerase III (RNAP III) positiv-
ity appears to be significantly associated to GAVE, as
confirmed by several studies [8, 10, 15]. Patients that are posi-
tive to anti-RNAP III antibodies carry a significant higher
risk of developing GAVE (OR 4.6, 95%CI 1.2-21.1) and
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other vascular events such as scleroderma renal crisis and
pulmonary hypertension [8], and are more likely to have a
shorter disease duration, a more rapid disease onset (defined
as the interval from appearance of Raynaud’s phenomenon
to first symptom other than Raynaud’s) and faster skin thick-
ening in the first months after SSc onset, compared to anti-
topoisomerase I positive patients [10, 15]. Furthermore,
patients with early diffuse cutaneous subset (dcSSc) seems to
have a higher risk of developing GAVE |9, 10], although this
has not been confirmed in all studies [8].

Finally, SSc patients with GAVE have a higher prevalence
of telangiectasias and systemic hypertension [7 8, 10].

At the functional level, patients with GAVE more fre-
quently exhibit a diminished diffusing capacity (DLCO)
with a low DLCO/alveolar volume (DLCO/AV) ratio at
pulmonary function tests, suggesting an underlying vascular
pulmonary involvement in these patients [8, 9]. Taken
together, these data indicate that GAVE may be a signifi-
cant manifestation of the “vascular phenotype” of SSc, along
with renal, pulmonary and cutaneous vascular complica-
tions [8, 9].

Diagnosis

The diagnosis of GAVE is usually supported by the endo-
scopic appearance [14]. In long-standing diseases, gastroscopy
may disclose the typical watermelon stomach characterized
by prominent, erythematous stripes, radiating in a spoke-like
fashion from the antrum to the pylorus, but in early stages the
findings may be limited to multiple red spots or linear red
stripes in the antrum (Fig. 18.1) [11].

Routine histopathological examination is not required for
a definite diagnosis, but it may be useful for cases in which the
diagnosis is uncertain, or when other diseases (i.e. antral gas-
tritis) need to be investigated.
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Management

Although in the last two decades several therapeutic options
have become available for GAVE-related gastrointestinal
bleeding, the management of watermelon stomach remains a
challenging issue. Therapeutic options include medical, endo-
scopic and surgical procedures [14].

Medical Management

Different medical treatments have been proposed for the
management of GAVE-related bleeding, though evidence is
weak. Corticosteroids [16], thalidomide [17], tranexamic acid
[18], octreotide [19] and hormone replacement [20] have been
occasionally reported to be successful, mostly in individual
case reports, but their efficacy may be limited because of the
development of adverse events.

Cyclophosphamide (CYC), with or without intravenous
methylprednisolone, may be effective for the resolution of
GAVE-related bleeding in SSc patients as reported by sev-
eral case reports and case series [21-25]. These patients were
mostly refractory to conventional endoscopic treatments, and
CYC was able to achieve stable hemoglobin levels. Due to its
unfavorable safety profile, CYC should be reserved for
patients with refractory disease.

Autologous hematopoietic stem cell transplantation
(HSCT), that recently became a treatment option for SSc
patients [26], may also be effective for SSc-related GAVE. In
a series of three patients with persistent bleeding despite
multiple endoscopic treatments, HSCT was successful to
achieve transfusion independence and maintain stable
hemoglobin at 1 year. Interestingly, the surveillance endos-
copy showed significant improvement of vascular ectasia
[27].
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Endoscopic Management

Endoscopy is the treatment of choice for the management of
GAVE-related gastrointestinal bleeding [14]. Endoscopic
techniques have also been successfully applied in patients
with SSc [7, 8].

Treatments modalities that have been proven to be useful
in GAVE include thermal and mechanical methods, with
meaningful success rates and acceptable safety profiles
(Table 18.1).

TaBLE 18.1 Endoscopic treatment for gastric antral vascular ectasia

Bleeding Mean Complications®
cessation number of
Method rate® sessions
Cryotherapy 50-71% 2-6 Major: ~0%;
minor 0-8%
Nd: YAG laser 60-100% 1-5 Major 0-13%;
minor ~0%
Argon plasma 30-100% 2-6 Major: ~0%;
coagulation minor ~0%
Endoscopic band  65-95% 2-3 Major: ~0%;
ligation minor 8-12%
Radiofrequency 67-86% 2-3 Major ~0%;
ablation minor 1-2%

Reproduced from Hsu WH, Wang YK, Hsieh MS, Kuo FC, Wu MC,
Shih HY, et al. Insights into the management of gastric antral vascu-
lar ectasia (watermelon stomach). Therap Adv Gastroenterol.
2018;11:1-9

Nd: YAG, neodymium-yttrium-aluminium garnet

aDefinition of bleeding cessation: rising hemoglobin level and no
requirement for blood transfusion

"Major complication: death, perforation, stenosis; minor complica-
tion: gastrointestinal upset
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Endoscopic treatments are usually considered effective if
they are able to improve gastrointestinal bleeding, achieving
bleeding cessation, a condition in which hemoglobin levels
rise and blood transfusions are no longer required [14].

Cryotherapy is an endoscopic technique using nitrous
oxide to apply an extremely cold temperature on affected tis-
sue and achieve hemostasis by thermal destruction or necro-
sis of the mucosa [14].

Two small studies demonstrated limited efficacy of cryo-
therapy on GAVE-related bleeding, with a cessation rate of
50-71% after a median of 2-6 sessions of treatment [28, 29].

Neodymium-yttrium-aluminum garnet laser coagulation
(Nd: YAG) laser is a thermal device that causes tissue
destruction by absorption of laser light without direct contact
[14]. The efficacy of Nd: YAG laser in stopping bleeding and
decreasing the requirement for blood transfusions ranges
between 60% and 100% after a median of 1-4 sessions [30-
32]. However, Nd: YAG lasers have been largely replaced by
other treatment modalities because of higher cost and serious
complications, such as perforation, antral narrowing, and
mortality, compared to other treatment modalities [14].

Argon plasma coagulation (APC) is another thermal
method that has gradually become the treatment of choice
for GAVE. APC produces high frequency electrical current
flows to achieve tissue coagulation by using ionized argon gas
(plasma) as a medium. Compared with Nd: YAG lasers, APC
is easier to apply and safer due to its favorable side-effect
profile, and less expensive [14].

Several studies demonstrated that APC is effective in
GAVE, with variable bleeding cessation rates (30-100%), but
also reported that usually repeated endoscopic sessions are
warranted [33-35]. APC may be unsatisfactory in long-term
follow-up and yield high bleeding recurrence rates [36-38].
The recurrent bleeding following APC may be related to its
limited depth of mucosal coagulation [14]. Although APC
presumably has a favorable side effect profile due to its non-
contact method and limited depth of mucosal injury, some
major complications are still a concern. Gastric outlet obstruc-
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tion and hyperplastic polyps were reported as serious adverse
events after APC treatment [39, 40].

Radiofrequency ablation (RFA) is another thermal
technique that has been recently proposed as treatment
modality for GAVE. The principle of RFA is to apply high-
energy coaptive coagulation to destroy the superficial
mucosal capillary ectasia with the subsequent regeneration
of epithelium composed of a normal capillary structure
[14]. RFA has a success rate of 67-86% in achieving bleed-
ing cessation after a median of 2-3 sessions, with a low rate
of minor complications [41-43]. The minimal time interval
of 6 weeks between each treatment session is recom-
mended and proton pump inhibitors should be prescribed.
RFA appears to be a well-tolerated and feasible method
for patients with GAVE with poor response to other treat-
ment modalities [14].

Among mechanical methods, endoscopic band ligation
(EBL), usually used for the treatment of esophageal varices,
may be also effective for GAVE-related bleeding [14]. In ret-
rospective studies, EBL showed higher rates of bleeding ces-
sation and fewer treatment sessions compared to APC,
whereas in prospective studies EBL reached a 95% success
rate for bleeding cessation [44-47]. EBL appears to be safe
and well tolerated and thus it may be an option for the treat-
ment of patients refractory to thermoablative methods.

Surgical Treatments

With the advances of endoscopic techniques, surgery is now
reserved for patients that fail to improve despite medical and
endoscopic treatments [14]. Surgical approaches include
antrectomies (with Billroth I, II, and Roux-en-Y reconstruc-
tions), partial gastrectomy, total gastrectomy and esophago-
gastrectomy [48]. The results of surgical hemostasis are
usually satisfying but several complications may develop,
such as late dumping syndrome, nutritional deficiencies and
death [14].
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Prognosis

The natural history of SSc-associated GAVE has not been
fully elucidated given the paucity of data. Bleeding recur-
rence and transfusion dependence are common issues in
patients with long-standing disease [7, 8, 11]. The median time
of GAVE recurrence is 10 months after the initial diagnosis
[7].

These issues may be overcome by planning re-treatment
endoscopic sessions or integrating different endoscopic tech-
niques and medical therapy [7].

Although frequently associated with the positivity of anti-
RNAP III antibody, that is burdened with substantial mor-
bidity, characterized by the rapid evolution of skin thickening
and the occurrence of scleroderma renal crisis, the presence
of GAVE does not appear to impact on mortality of SSc
patients, at least in the study with the longer follow-up
(30 months) [8].

Conclusion

GAVE is a rare but burdensome complication that appears to
belong to the broad spectrum of vascular alterations of SSc.
The presence of watermelon stomach should be considered
when unexplained iron-deficiency anemia occurs in SSc
patients, especially in patients with early diffuse skin involve-
ment. Given the close association of GAVE and anti-RNA
polymerase III antibodies, screening these high risk patients
with endoscopy should be considered even in absence of ane-
mia or gastric-related symptoms. Endoscopic treatment is
effective, safe and well tolerated in patients with SSc-related
GAVE with significant bleeding.
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