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Abstract

Background: Gastric antral vascular ectasia (GAVE) is characterized by angiodysplastic lesions and 
is a rare form of gastrointestinal bleeding. Given the multiple patterns, GAVE can be misclassified.
Aim: We analyzed the misclassification of GAVE among patients undergoing 
esophagogastroduodenoscopy (EGD).
Methods: We performed a retrospective review of 941 EGDs between 2017 and 2019. Inclusion 
criteria included findings of GAVE on EGD±biopsy. Correct classification was based on visual 
EGD findings. Outcome variables included misclassification rate, endoscopist’s background, and 
concordance between EGD and pathology. Cohen’s Kappa test was used for concordance analysis.
Results: A total of 110 patients had EGD findings of GAVE with a corresponding 184 EGDs. 
The misclassification rate among EGDs was 74/184 (40%). Furthermore, 81/110 patients were 
correctly classified with their first workup, whereas 29/110 patients needed repeat testing. In cases 
of misclassification, GAVE was mostly referred to as erythema (43%), with ulceration, gastritis, or 
polyps. Sixty-six (60%) patients had biopsies with a concordance of 76% between EGD and biopsy 
(κ=0.35).
Conclusions: Our findings indicate GAVE was misclassified up to 40% on EGDs with hepatologists 
and gastroenterologists having similar misclassification rates. Proper identification is crucial given 
susceptibility to upper gastrointestinal bleeding.
Relevance for Patients: This study emphasizes the importance of accurate classification of GAVE to 
ensure proper treatment of these lesions which can improve clinical outcomes.

1. Introduction

Gastric antral vascular ectasia (GAVE) is a disease that manifests as vascular lesions 
within stomach tissue. This disease, when recognized, often presents with melena and iron 
deficiency anemia secondary to chronic blood loss. Reports have indicated that GAVE 
represents ~4% of non-variceal upper gastrointestinal bleeding (UGIB) [1,2].

GAVE is often diagnosed on esophagogastroduodenoscopy (EGD) analysis with multiple 
reported patterns over the past few decades. Among these variations, “watermelon stomach” 
was a term used to describe the classic appearance of GAVE which is illustrated as red, 
vascular spots spiraling away from the pylorus (Figure 1) [3,4]. “Honeycomb stomach” 
is another reported pattern of GAVE represented by the similar red lesions spread out in 
a diffuse pattern (Figure 2) [4,5]. More recently, a third endoscopic phenotype of GAVE 
consisting of nodules has been reported (Figure 3). Nodular GAVE is often indistinguishable 
from other benign antral nodules and may require biopsy for diagnosis [6-8].

GAVE is primarily present in the antrum of the stomach but can also be found in the 
proximal stomach and cardia as well as in the duodenum, jejunum, and rectum [9]. On 
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histologic analysis, all three phenotypic variants have characteristic 
reactive epithelial hyperplasia and vascular ectasia, with more 
specific findings including smooth muscle, microvascular thrombi, 
and fibrohyalinosis having variable frequencies of presentation 

depending on phenotype [8]. The distribution of different clinical 
presentations and disease associations as a function of specific 
GAVE phenotypes remains under investigation.

Given the various clinical phenotypes of GAVE, this gastric 
disease can be misclassified as other entities including erythema, 
ulceration, gastritis, or polyps in a variety of clinical circumstances. 
In situations of uncertainty, pathology data may be helpful to aid 
in proper diagnosis. We aimed to assess the extent to which GAVE 
was misclassified at a tertiary, academic medical center.

2. Material and Methods

2.1. Study design and patient population

A retrospective chart review was conducted on 941 EGDs 
performed between 2017 and 2019 at the University of Alabama at 
Birmingham. The EGDs were further narrowed using a query system 
within the medical record by searching for “GAVE,” “watermelon 
stomach,” and “honeycomb stomach” in EGD or biopsy findings. 
Pathology data were also filtered by searching for “foveolar 
hyperplasia,” “GAVE,” “fibrin thrombi,” and “fibromuscular 
hyperplasia.” Inclusion criteria consisted of patients with findings 
of GAVE on EGD±biopsy. Those without GAVE and those with any 
other form of upper GI pathology were excluded from the study.

All EGDs were performed by board-certified gastroenterologists 
or hepatologists. The primary diagnosis of GAVE was determined 
based on visual EGD findings. Biopsy data were used alongside 
visual findings to confirm the diagnosis in applicable clinical settings. 
Misclassification and misdiagnosis were both defined as labeling 
culprit lesions as other entities (erythema, gastritis, polyps, etc.) despite 
these lesions actually representing GAVE. The final proper diagnosis of 
GAVE was verified by two separate board-certified gastroenterologists/
hepatologists after reclassification of all the EGD findings.

2.2. Data collection

For the data collection process, all data were taken from the 
electronic medical record and stored in a secure, de-identified 
spreadsheet. Baseline demographic data, including age, race, 
sex, and BMI, were collected on all patients. EGD data were 
collected on the location and characteristic findings of GAVE as 
well as the descriptive terminology used to characterize GAVE 
lesions. Inpatient versus outpatient EGD environments as well as 
hemoglobin before EGD were also recorded. The total number of 
EGDs a patient received up until achieving the proper diagnosis 
was also recorded in addition to the specialty of the endoscopist 
performing the procedure. EGD images of those initially lacking 
a specific-labeled pattern of GAVE were later re-examined by 
board-certified gastroenterologists and hepatologists, where they 
were labeled a specific pattern. Interventions during the procedure 
in the form of endoscopic band ligation (EBL) were recorded. 
Biopsy data from the EGD were also collected.

2.3. Statistical analysis

Demographic information as well as baseline clinical 
characteristics and descriptive EGD data were represented as 
a mean±standard deviation for continuous variables and as a 

Figure 2. Honeycomb pattern.

Figure 1. Watermelon pattern.

Figure 3. Nodular pattern.
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frequency percent for categorical variables. Misclassification rate 
was calculated through EGD data by assessing the number of 
consecutive EGDs required to come to the proper visual diagnosis 
of GAVE. Biopsy data were also used alongside EGD findings 
to help confirm diagnosis. Chi-squared test was implemented to 
compare any significant differences between EGD characteristics 
based on the specialist performing the procedure (gastroenterologist 
versus hepatologist). Cohen’s Kappa test for interrater reliability 
was also utilized to measure the overall concordance between 
visual diagnosis of GAVE on EGD and biopsy findings. A kappa 
score (κ) <0.5 points toward a lack of consistent agreement [10]. 
All the analysis was conducted using SAS 9.4 (Cary, NC).

3. Results

3.1. Patient demographics

The entire cohort consisted of 110 patients who were 
diagnosed with GAVE at some point along the study period, of 
which a consecutive total of 184 EGDs were performed. Our 
population had 60 females (55%) with an average age at the 
time of each patient’s first EGD being 58.91±9.92 years. The 
distribution or race included 102 (93%) Caucasian patients and 
8 (7%) African American patients with an average BMI at first 
EGD being 31.86±8.59. There were 90 (82%) patients with 
cirrhosis, 28 (25%) patients with chronic kidney disease (CKD), 
and 13 (12%) patients with end stage renal disease (ESRD) on 
hemodialysis. Some patients had multiple comorbidities in that 
there were 28 patients with both CKD and cirrhosis, while there 
were 11 patients with both ESRD and cirrhosis.

3.2. EGD diagnostic data

Out of the total 184 EGDs that were analyzed, 74 (40%) had 
failed to classify the culprit lesions as GAVE, and 110 (60%) 
correctly classified these lesions as GAVE. A minority (47/184, 
26%) of these EGDs were inpatient with average hemoglobin at the 
time of EGD being 10.25±7.88 g/dL. From an individual patient 
perspective, 81/110 (74%) of our total patients were diagnosed 
during their first workup (EGD±biopsy), whereas 29/110 (26%) 
required multiple EGDs to come to the correct diagnosis of GAVE 
(Table 1). The correct EGD visual classification of GAVE was 
eventually achieved in 100% of our patients following multiple 
consecutive EGDs following lack of diagnostic clarity and 
persistence of clinical symptoms (anemia, bleeding) in certain 
patients. During the EGD itself, active bleeding was visualized on 
the GAVE lesions only 26 (14%) of the cases.

A breakdown of the subtypes of GAVE seen within our series 
of patients include 22 (20%) nodular, 17 (16%) watermelon, 
3 (3%) honeycomb, and 4 (3%) mixed. The remaining 64 (58%) 
patients were not given a GAVE subtype classification due to the 
endoscopists failure to report a pattern or failure to recognize a 
GAVE pattern initially during the EGD. Among these 64 patients 
whose GAVE subtype was initially not specified, subtypes were 
later labeled as watermelon (n=28, 44%), honeycomb (n=24, 
38%), nodular 10 (n=15%), honeycomb + nodular (n=1, 1.5%), 
and watermelon + nodular (n=1, 1.5%).

EBL was performed on 12 (11%) patients total with the 
nodular subtype taking up an overwhelming majority of these 
interventions: 9/22 (41%) nodular, 2/4 (50%) mixed nodular, 
and 1/64 (2%) unclassified. The majority of GAVE in our patient 
population were seen only in the antrum (77%). The remaining 
patients (23%) had GAVE in the antrum in addition to other areas 
including the body (n=3), cardia (n=3), duodenum (n=10), pylorus 
(n=2), and a mixture of multiple (≥3) sites (n=7).

3.3. EGD misclassification and pathology concordance

In instances of misclassification, “erythema” was the most 
used word to characterize GAVE with 15/74 (20%) instances of 
erythema used as a stand-alone term and 17/74 (23%) instances 
of erythema used in combination with other descriptive 
terms including erosion (n=4), gastritis (n=3), inflammatory 
polyp (n=6), nodularity (n=1), and ulceration (n=3). Other 
descriptive terminology used in instances of misclassification 
included duodenopathy 15/74 (20%), inflammatory polyp 
14/74 (19%), portal hypertensive gastropathy 2/74 (3%), 
gastritis 6/74 (8%), erosion 2/74 (3%), and a combination 
of ulcer with erosions 3/74 (4%). Descriptive EGD data are 
depicted in Table 2.

Gastroenterologists misclassified GAVE on EGD at a rate 
of 47% compared to hepatologists who misclassified GAVE on 

Table 1. Baseline patient data
Variable Patient data (n=110)

Age, mean±SD 58.91±9.92 years
Sex, n (%)

Male 50 (45%)
Female 60 (55%)

Race, n (%)
Caucasian 102 (93%)
African American 8 (7%)

BMI, mean±SD 31.86±8.59
Number of EGDs required for GAVE diagnosis, n (%)

1 EGD 81 (74%)
>1 EGD 29 (26%)

GAVE subtypes, n (%)
Nodular 22 (20%)
Watermelon 17 (16%)
Honeycomb 3 (3%)
Mixed 4 (3%)
Unlabeled 64 (58%)

GAVE locations, n (%)
Antrum 85 (77%)
Antrum+Duodenum 10 (9%)
Antrum+Body 3 (3%)
Antrum+Cardia 3 (3%)
Antrum+Pylorus 2 (2%)
Antrum+Multiple other locations 7 (6%)

Biopsy performed 60 (55%)
EVL performed 12 (11%)
SD, standard deviation.
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EGD at a rate of 37%, with no statistically significant difference 
in misclassification rate (P=0.22). These misclassification rates 
were calculated based on different consecutive EGD cases. 
There were 66 (60%) patients who received a biopsy during 
EGD. The concordance and discordance rates between EGD and 
biopsy findings were 50/66 (76%) and 16/66 (24%), respectively. 
Cohen’s Kappa test for interrater reliability depicted a value of 
κ=0.35 indicating poor agreement overall (Table 3).

4. Discussion

GAVE is a rare cause of UGIB that can be difficult to 
recognize given the different characteristic lesions that may be 
confused for erythema, ulcers, gastritis, or polyps. We studied the 
misclassification of GAVE at a tertiary academic medical center 
where in the span of a 3-year period, GAVE was failed to be 
recognized in up to 40% of consecutive EGDs. This translated 
to almost 30% of patient’s failing to have their culprit lesions 
classified as GAVE on their first EGD with the remaining patients 
requiring further EGDs before coming to correct classification. 
During instances of misclassification, GAVE was most frequently 
mistaken for erythema, duodenopathy, and inflammatory polyps. 
Hepatologist had a misclassification rate of 37% which was lower 
than the gastroenterologist misclassification rate of 47%. GAVE 

often presents in cirrhotic patients [11] making hepatologists 
likely more familiar with the appearance of GAVE as it is more 
prevalent in their patient population. The prevalence of cirrhosis 
in our cohort was 82%. Over half of the patients in our cohort 
(60%) received a biopsy of their gastric lesions at a certain 
point along their clinic course which aided in confirming GAVE 
diagnosis. The overall concordance rate between visual EGD 
findings and pathology data was 76% with a κ=0.35 following 
interrater reliability testing. These values suggest lack of 
consistent diagnostic agreement between gastric EGD findings 
and corresponding biopsy data [10].

Given the unclear pathophysiologic mechanism as well as 
the emerging associations with different conditions and disease, 
GAVE has remained a challenging disease for both diagnosis 
and management for several years [12]. The primary diagnosis 
of GAVE is achieved by accurate classification of EGD visual 
findings; however, pathology data have served useful to aid in 
diagnosis alongside EGD findings. A scoring system known as the 
“Gilliam score” was created early on to aid in histologic diagnosis 
of GAVE. This scoring system focused on the following criteria: 
spindle cell proliferation presenting with either ectasia, fibrin 
thrombi, or a combination of both ectasia and fibrin thrombi [13]. 
Payen et al., further, expanded this scoring system to include 
fibrohyalinosis as a third diagnostic criteria for GAVE. This 
more robust score was referred to as the “GAVE score” [9,14]. 
The GAVE score has three criteria and is a 5-point score. Fibrin 
thrombi and/or vascular ectasia are the first criteria, for which one 
point is given to only one being present, and two points are given 
to both being present. Spindle cell proliferation is the second 
criterion, for which one point is given for increased proliferation 
and two points are given for marked increased proliferation. The 
third criterion is fibrohyalinosis, where 1 point is given for the 
presence of fibrohyalinosis. A GAVE score ≥3 has been deemed to 
be the best indicator of GAVE on biopsy [9,14].

Although biopsy may be helpful in certain scenarios, it should 
not be used as a sole measure for GAVE diagnosis given its high 
false negative rate [13]. If biopsy had been implemented in the 
65 cases that did not receive biopsy and were not classified as 
GAVE on initial EGD, a significant proportion of these biopsied 
lesions would likely have resulted negative for GAVE. This would 
be secondary to the high false negative rate as well as the patchy 
area of distribution of the lesions themselves. Therefore, biopsy 
should only be instituted in situations to confirm the diagnosis of 
clinically suspicious GAVE lesions on EGD.

GAVE can often be confused with portal hypertensive 
gastropathy based on EGD findings, as was the case for a 
small number of our patients. The 30% prevalence of GAVE in 
cirrhotics can further add to this confusion [11]. Even though 
portal hypertensive gastropathy is typically more prominent 
in the fundus or corpus, endoscopists can still confuse the two 
conditions for one another [14,15]. These two entities can be 
differentiated histologically by use the of the GAVE score, where 
a score ≥3 is highly suggestive of GAVE. Discriminant analysis 
depicted spindle cell proliferation with fibrohyalinosis to maintain 
a diagnostic accuracy of 85% for GAVE when compared to portal 

Table 3. Contingency tables with concordance between EGD and 
pathology data
GAVE on EGD GAVE on biopsy

No Yes

No 7 1
Yes 15 43

κ=0.35 indicating poor agreement

Table 2. GAVE misclassification trends on EGD
Variable EGD data (%)

GAVE classification, n (%)
EGD classification 110 (60)
EGD misclassification 74 (40)

Misclassification terms, n (%)
Erythema 15 (20)
Erythema+Erosion 4 (5)
Erythema+Gastritis 3 (4)
Erythema+Inflammatory Polyp 6 (8.5)
Erythema+Ulceration 3 (4)
Erythema+Nodularity 1 (1)
Duodenopathy 15 (20)
Inflammatory polyp 14 (19)
Gastritis 6 (8.5)
Portal hypertensive gastropathy 2 (3)
Erosion 2 (3)
Erosion+Ulcers 3 (4)

Endoscopist misclassification, n (%)
Gastroenterologist 27 (47)
Hepatologist 46 (37)
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hypertensive gastropathy [14]. Furthermore, therapeutic strategies 
and maneuvers to reduce portal pressure, including beta blockers, 
somatostatin analogues, transjugular intrahepatic portosystemic 
shunt placement, and portocaval shunt surgery, are only effective 
for treatment of portal hypertensive gastropathy and will not 
improve GAVE lesions [16].

Among the three GAVE subtypes, nodular GAVE is 
the most often misdiagnosed. This pattern often can be 
indistinguishable from benign antral nodules of multiple 
origins including epithelial hyperplasia, reactive gastritis, 
and inflammatory pancreatic heterotopia [8]. Almost 30% 
of our misclassified, patients had GAVE misrepresented as 
inflammatory polyps. Such confusion may lead to delays 
in treatment [17]. It is in these instances that biopsy can be 
helpful for diagnosis. With only 60% of our patients receiving 
biopsies, diagnosis rates may improve with more frequent 
biopsies in clinically suspicious lesions. Pathology findings, 
however, should be used with caution as GAVE findings may 
still be indistinguishable from gastritis or normal gastric 
mucosa on microscopic analysis [18]; therefore, we reiterate 
that the diagnosis of GAVE is primarily a visual diagnosis 
where pathological findings can be applied for confirmation 
in the proper clinical situation. Any maneuvers geared 
toward clear visualization of the antrum will aid in the visual 
diagnosis of GAVE. It is important that the ideal amount of 
air insufflation is applied to prevent either over insufflation 
or under insufflation to therefore achieve clear view of the 
antrum and the remainder of the stomach [19]. The high 
percentage of originally unspecified GAVE subtypes in our 
study (58%) indicates that even in instances of classification, 
identifying pattern subtype was not prioritized. Standardized 
visual EGD criteria for diagnosis may improve such measures.

As we highlight the misclassification of GAVE, we recognize 
our study has limitations. Our study is limited in its retrospective 
design, limited sample size, and single center experience. Our 
study setting being at an academic teaching hospital may not be 
representative of a similar trend seen out outside non-academic 
institutions without residents and fellows. Regarding pathology 
data, one must comment on the possibility of a target biopsy, 
leading to selection bias or sampling the incorrect area. Moreover, 
our conclusion on the misclassification of GAVE based on 
endoscopists specialty is limited in that our comparison is based 
on different EGD cases rather than identical EGD cases among 
these specialists.

Our study illustrates that the diagnosis of GAVE can 
be challenging given the possibility of resembling other 
forms of gastric lesions on EGD. Both board certified 
gastroenterologists and hepatologists struggled with EGD 
classification of GAVE in certain instances. These findings 
assert that the diagnosis of GAVE requires a multifaceted 
approach revolving around clinical presentation, visual EGD 
findings, and pathology data for confirmation in situations 
of uncertainty. In addition, GAVE visual classification may 
require further emphasis for trainees and current practitioners 
moving forward.

Acknowledgments

We appreciate the valuable contributions from Dr. Peng Li for 
overall statistical analysis and structured results.

Conflict of Interest

None of the authors have any conflicts of interest to declare.

References

[1] Dulai GS. Endoscopic Treatment Outcomes in Watermelon 
Stomach Patients with and without Portal Hypertension. 
Endoscopy 2004;36:68-72.

[2] Smith E, Davis J, Caldwell S. Gastric Antral Vascular 
Ectasia Pathogenesis and the Link to the Metabolic 
Syndrome. Curr Gastroenterol Rep 2018;20:1-7.

[3] Jabbari M, Cherry R, Lough JO, Daly DS, Kinnear DG, 
Goresky CA. Gastric Antral Vascular Ectasia: The 
Watermelon Stomach. Gastroenterology 1984;87:1165-70.

[4] Kichloo A, Solanki D, Singh J, Dahiya DS, Lal D, 
Haq KF, et al. Gastric Antral Vascular Ectasia: Trends of 
Hospitalizations, Biodemographic Characteristics, and 
Outcomes with Watermelon Stomach. Gastroenterol Res 
2021;14:104.

[5] Chawla SK, Ramani K, lo Presti P. The Honeycomb 
Stomach: Coalesced Gastric Angiodysplasia. Gastrointest 
Endosc 1990;36:516-8.

[6] Tyagi P, Puri AS, Sharma BC, Sachdeva S, Saran RK, 
Bhatia V. Nodules in Antrum after Variceal Eradication a 
New Finding in Patients with Portal Hypertension. Indian J 
Gastroenterol 2012;31:75-8.

[7] Marsteller WF, Lewin DN, Reuben A. The Biopsy GAVE 
the Diagnosis. Clin Gastroenterol Hepatol 2012;10:e75-6.

[8] Thomas A, Koch D, Marsteller W, Lewin D, Reuben A. 
An Analysis of the Clinical, Laboratory, and Histological 
Features of Striped, Punctate, and Nodular Gastric Antral 
Vascular Ectasia. Dig Dis Sci 2018;63:966-73.

[9] Fuccio L. Diagnosis and Management of Gastric Antral 
Vascular Ectasia. World J Gastrointest Endosc 2013;5:6.

[10] Mandrekar JN. Measures of Interrater Agreement. J Thorac 
Oncol 2011;6:6-7.

[11] Patwardhan VR, Cardenas A. The Management of 
Portal Hypertensive Gastropathy and Gastric Antral 
Vascular Ectasia in Cirrhosis. Aliment Pharmacol Ther 
2014;40:354-62.

[12] Gouldesbrough DR, Pell AC. Gastric Antral Vascular 
Ectasia: A Problem of Recognition and Diagnosis. Gut 
1991;32:954-5.

[13] Gilliam JH, Geisinger KR, Wu WC, Weidner N, Richter JE. 
Endoscopic Biopsy is Diagnostic in Gastric Antral Vascular 
Ectasia. Dig Dis Sci 1989;34:885-8.

[14] Payen JL, Calès P, Voigt JJ, Barbe S, Pilette C, Dubuisson L, 
et al. Severe Portal Hypertensive Gastropathy and Antral 



 Aryan et al. | Journal of Clinical and Translational Research 2022; 8(3):218-223 223

 DOI: http://dx.doi.org/10.18053/jctres.08.202203.008

Vascular Ectasia are Distinct Entities in Patients with 
Cirrhosis. Gastroenterology 1995;108:866-72.

[15] Sebastian S, O’Morain CA, Buckley MJ. Current 
Therapeutic Options for Gastric Antral Vascular Ectasia. 
Aliment Pharmacol Ther 2003;18:157-65.

[16] Ramai D, Linn S, Reddy M. Gastric Antral Vascular 
Ectasia and Portal Hypertensive Gastropathy. In: Stomach 
Disorders. India: InTechOpen; 2018. p. 43.

[17] Alkhormi AM, Memon MY, Alqarawi A. Gastric Antral 
Vascular Ectasia: A Case Report and Literature Review. 

J Transl Intern Med 2018;6:47-51.
[18] Vesoulis Z, Naik N, Maseelall P. Histopathologic Changes 

Are Not Specific for Diagnosis of Gastric Antral Vascular 
Ectasia (GAVE) Syndrome: A Review of the Pathogenesis 
and a Comparative Image Analysis Morphometric Study 
of GAVE Syndrome and Gastric Hyperplastic Polyps. Am 
J Clin Pathol 1998;109:558-64.

[19] Lee SH, Park YK, Cho SM, Kang JK, Lee DJ. Technical 
Skills and Training of Upper Gastrointestinal Endoscopy for 
New Beginners. World J Gastroenterol. 2015;21:759-85.

Publisher’s note

Whioce Publishing remains neutral with regard to jurisdictional 
claims in published maps and institutional affiliations.


