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Abstract

Heyde syndrome is a triad of aortic stenosis (AS), gastrointestinal
(GI) bleeding from angiodysplasia, and acquired von Willebrand dis-
ease (VWD). It is hypothesized that stenotic aortic valves cleave von
Willebrand factor (vWF) multimers, predisposing patients to bleeding
from GI angiodysplasias. This hypothesis is supported by the obser-
vation that aortic valve replacement often leads to the resolution of
GI bleeding. Heyde syndrome is typically described in the context of
AS and small bowel angiodysplasias (Dieulafoy’s lesion, intestinal
vascular malformation, and arteriovenous malformations). However,
data on AS and gastric antral vascular ectasia (GAVE) association are
scarce. GAVE is a vascular anomaly characterized by ectatic capillar-
ies, arterioles, and venules, which can lead to upper GI bleeding. The
paucity of data on GAVE-AS association may lead to underdiagnosis
and/or under-reporting. Herein, we describe two cases of GAVE-AS
that were diagnosed and treated at our institution. This case series fo-
cuses on patient presentations and clinical outcomes and aims to raise
awareness about this rare association.

Keywords: Heyde syndrome; Aortic stenosis; Gastrointestinal angi-
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Introduction

In 1958, Edward C. Heyde, an American internist, described a
unique association between gastrointestinal (GI) bleeding and
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aortic stenosis (AS) [1, 2]. Over a decade, Dr. Heyde had treat-
ed at least 10 geriatric patients with this phenomenon and was
intrigued [ 1, 3]. To date, more case reports have been published
describing this association (Heyde syndrome), but its defini-
tion, epidemiology, and etiopathogenesis remain contested and
controversial [4]. A retrospective review of the National Inpa-
tient Sample (NIS) from 2007 through 2014 revealed a 3.1%
period prevalence of intestinal angiodysplasia-associated GI
bleeding with AS (Heyde syndrome) [5].

Heyde syndrome is a rare clinical entity that signifies an
association between GI bleeding from GI angiodysplasias and
AS 1,2, 6, 7]. It has been postulated that stenosed aortic valves
break down the von Willebrand factor (VWF) complexes, lead-
ing to an acquired von Willebrand syndrome (AVWS) and low-
er GI bleeding [2, 3, 6]. The exact incidence and prevalence of
Heyde syndrome are unknown due to a lack of clear diagnostic
criteria and an evolving definition [8]. As most GI angiodyspla-
sias (Dieulafoy’s lesion, intestinal vascular malformation, and
arteriovenous malformations) arise from the small bowel and
colon [6], Heyde syndrome is typically defined in that context.
Data on gastric antral vascular ectasia (GAVE), a rare cause of
non-variceal GI bleeding and AS, are scarce [9].

Herein, we describe a case series of Heyde syndrome with
GI bleeding due to a gastric source (GAVE), along with out-
comes and discussion on why this finding may be underdiag-
nosed.

Case Reports
Case 1

A 72-year-old woman with a medical history of hypertension,
diabetes mellitus, and coronary artery disease (CAD) was re-
ferred to the emergency department (ED) by her primary care
doctor for evaluation of low hemoglobin levels. The patient’s
hemoglobin level steadily decreased over 2 months. She had
undergone cardiac catheterization in the past; however, no stent
was placed, and she was not on any anti-coagulant medications.
The patient had a colonoscopy 2 months prior to this encounter,
which was reportedly normal, and an upper endoscopy, which
showed gastritis and nonbleeding gastric ulcers. She denied
experiencing nausea, hematemesis, abdominal pain, diarrhea,
changes in stool caliber, melena, hematochezia, or tenesmus,
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Table 1. Pertinent Admission Laboratory Results for Cases 1 and 2

Laboratory test Case 1 Case 2 Reference value
Sodium 140 140 135 - 145 mEq/L
Potassium 43 4.6 3.5-5.0mEq/L
Blood urea nitrogen 45 53 7 - 23 mg/dL
Creatinine 1.96 6.55 0.60 - 1.30 mg/dL
eGFR 25 8 > 60 mL/min/1.73 m?
White blood cell count 8.2 2.7 4.5-11.0 x 103/mm?
Hemoglobin level 5.7 7.4 12.0 - 16.0 g/dL
Mean corpuscular volume (MCV) 82.7 118.1 80.0 - 100.0 fLL
Platelet count 264 104 140 - 440 x 10*/mm?
Hemoglobin Alc 8.3 N/A 4.0-6.0%

Iron level 25 237 50-212 pg/dL

Total iron binding capacity 413 261 250 - 450 pg/dL
[ron saturation 6.0 91 15-50%

Ferritin 9.0 528.0 16.4 - 294.0 ng/mL
Transferrin 277 175 201 - 355 mg/dL
Folate >24 >223 >4.1

Vitamin B12 446 698 211 -911 pg/mL

eGFR: estimated glomerular filtration rate; N/A: not applicable/available.

and her vital signs were normal. On examination, she had a soft,
obese abdomen that was not tender on palpation. Digital rectal
examination was negative for bleeding, hemorrhoids, and palpa-
ble masses. A cardiovascular examination revealed a 2/6 systolic
ejection murmur at the right upper sternal border.

Triage blood tests showed low hemoglobin level (5.7 g/
dL), hypochromic microcytic anemia, elevated creatinine, and
blood urea nitrogen (Table 1). The patient was admitted for
symptomatic anemia and received two units of packed red
blood cells (PRBCs). Esophagogastroduodenoscopy (EGD)
revealed GAVE with bleeding that was successfully treated
with argon plasma coagulation (APC) (Fig. 1). She addition-
ally underwent a colonoscopy, which identified a 6 mm polyp
that was removed with a cold snare, and the pathology revealed
a tubular adenoma.

An electrocardiogram (ECG) revealed normal sinus
rhythm, minimal voltage criteria for left ventricular hypertro-
phy, and a septal infarct of undetermined age. Transthoracic
echocardiogram (TTE) demonstrated a normal left ventricu-
lar ejection fraction of 55-60%, hypertensive cardiomyopathy,
and moderate-to-severe aortic valve stenosis (aortic valve area
(AVA): 0.93 cm?, mean pressure gradient 19.5 mm Hg, and
peak aortic velocity: 2.92 m/s). The patient’s hemoglobin level
stabilized around 8.0 g/dL, and she was discharged with plans
for a repeat EGD within 6 months as well as subsequent car-
diac catheterization. The patient was lost to follow-up.

Case 2

An 87-year-old man with a medical history of GAVE syn-

drome and multiple hospitalizations due to recurrent episodes
of GI bleeding presented to the ED for evaluation of gener-
alized weakness and fatigue for 2 weeks. In the morning of
the most recent ED visit, the patient experienced dark tarry
stools and acute-onset epigastric pain. He denied fresh blood
per rectum, nausea, vomiting, change in stool caliber, or recent
weight loss. He was diagnosed with GAVE disease 2 years
prior to this encounter and had undergone multiple EGDs with
argon plasma coagulation and radiofrequency ablation (RFA),
which resulted in temporary resolution of the bleeding diathe-
sis. The patient’s medical history was also significant for CAD
requiring coronary artery bypass surgery (CABG), which was
complicated by postoperative atrial fibrillation. A 2017 TTE
revealed severe global left ventricular dysfunction (ejection
fraction: 25-30%), severe AS (AVA: 0.88 cm?, mean gradient:
32 mm Hg; peak aortic velocity: 3.9 m/s), and moderate aor-
tic valve regurgitation. Similar findings were observed during
cardiac catheterization, and the patient eventually underwent
transcatheter aortic valve replacement (TAVR) in 2017. The
hemoglobin level at the time of the procedure was 11.9 g/dL,
and the patient denied having hematemesis, melena, or hema-
tochezia.

At this visit, the patient’s vital signs were significant for
elevated blood pressure (168/71 mm Hg) and tachycardia
(105 beats per minute (bpm)). On physical examination, the
patient was alert, awake and in no acute distress. Upon in-
spection, he had a well-healed sternotomy scar and a left-sid-
ed automated implantable cardioverter defibrillator (AICD)
pocket. A late systolic murmur was observed at the right low-
er sternal border, radiating to the apex of the heart. A digital
rectal examination revealed external hemorrhoids and dark,
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Figure 1. An endoscopic image showing gastric antral vascular ectasia in the gastric antrum with spontaneous bleeding (black

arrow) requiring argon plasma coagulation (green arrow).

soft stool. The patient had a normal rectal tone without fresh
blood per rectum. Triage blood tests revealed pancytopenia
(hemoglobin level: 7.4 g/dL, white blood cell count: 2.7 x
103/mm?, and platelet count: 104 x 103/mmm?), elevated cre-
atinine and blood urea nitrogen (Table 1). The patient’s base-
line hemoglobin was 8-9 g/dL.

The patient was transfused with one unit of PRBCs to
maintain a hemoglobin level above 8.0 g/L and administered
pantoprazole 80 mg intravenous (IV) once. Clopidogrel and
aspirin were discontinued to avert further bleeding episodes,
and an EGD with APC was performed. EGD revealed a normal
esophagus, severe nodular GAVE in the gastric antrum without
bleeding, and a normal duodenum (Fig. 2). The patient was
discharged without any bleeding episodes. A repeat EGD at
the 2-week follow-up showed severe nodular GAVE without
bleeding, and 12 bands were successfully placed. There was no
bleeding at the end of the procedure. Six months have passed
since endoscopic banding, and the patient remains asympto-
matic with a stable hemoglobin level 0of 9.1 - 9.7 g/dL. A recent
transesophageal echocardiogram (TEE) showed a fully recov-
ered ejection fraction and a normally functioning bioprosthetic
aortic valve. There was no evidence of paravalvular leaks or
significant pannus.

Discussion

In this case series, we share our experience in diagnosing and
managing two older adults with Heyde syndrome, with GI
bleeding due to GAVE. The patient described in case 1 pre-
sented with occult GI bleeding and was found to have GAVE
on endoscopy. Given concurrent AS diagnosis, the patient
met the diagnostic criteria for Heyde syndrome. The patient
discussed in case 2 had refractory nodular GAVE requiring
multiple endoscopic interventions, including APC, RFA, and
endoscopic band ligation (EBL). Given a history of severe AS
and TAVR, this patient’s presentation was also consistent with
Heyde syndrome. Notably, AVWS was not tested for in either
case as it is not necessary to establish a diagnosis. A system-
atic review of case reports showed no evidence of AVWS in
50/77 cases. vVWF levels were normal in a fraction of the cases
and not assessed in more than 50% of the reported cases. We
submit that GAVE-AS is a subtype of Heyde syndrome worth
investigating to ensure better patient outcomes.

Heyde syndrome is a disorder characterized by the co-
occurrence of AS and GI bleeding due to angiodysplasia and
is often associated with AVWS [6, 7]. The pathophysiology
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Figure 2. (a, b) Endoscopic images showing moderate nodular gastric antral vascular ectasia without bleeding (black arrow). (c,
d) GAVE status post argon plasma coagulation (green arrow). GAVE: gastric antral vascular ectasia.

of Heyde syndrome remains a subject of investigation, with
prevailing theories hypothesizing a cascade of events initiated
by AS. The consequent reduction in high-molecular-weight
vWF due to increased shear stress is considered a pivotal fac-
tor leading to bleeding from various manifestations of intes-
tinal angiodysplasia [10]. vWF is a glycoprotein that plays a
multifaceted role in hemostasis. It acts as a bridge for platelet
adhesion and aggregation at the site of vascular injury, facili-
tating the initial stages of clot formation [6, 11]. vVWF also acts
as a chaperone for factor VIII, which protects it from degrada-
tion and ensures its appropriate distribution in the bloodstream
[11]. This hypothesis is supported by the observation that aor-
tic valve replacement (AVR) often leads to the resolution of
GI bleeding and an increase in high-molecular-weight vWF
multimers postoperatively [10, 11]. Another theory suggests
that angiodysplasias may develop secondary to localized hy-
poxemia. In patients with AS, low cardiac output can result in
decreased end-organ oxygenation, promoting the formation of
these vascular malformations [2, 6, 12].

Although an association between AS and small-bowel
angiodysplasias has been established, there are limited data
on GAVE-AS. This form of Heyde syndrome has been under-
studied and under-reported. First described in 1953, GAVE
syndrome is a condition characterized by dilated and fragile
blood vessels in the stomach lining [7, 13-15]. In 1984, a case

of patient was reported with chronic GI bleeding and distinc-
tive endoscopic findings of dilated blood vessels in the gastric
antrum, further shedding light on this condition. Since then,
more cases have been reported, especially in geriatric patients
with cirrhosis, autoimmune disorders, and chronic kidney dis-
ease [13-15]. GAVE is estimated to account for 4% of all non-
variceal bleeding, and 6% of upper GI bleeds in patients with
underlying cirrhosis [14, 16]. Bleeding can range from occult
bleeding to overt melena and hematemesis. Other symptoms
may include epigastric discomfort, fatigue, weakness, and
shortness of breath due to iron-deficiency anemia [6, 9, 14,
16, 17]. In our series, the first patient presented with covert GI
bleeding, whereas the second patient presented with sympto-
matic anemia and overt GI bleeding.

The first case of Heyde syndrome due to GAVE-AS in-
volved an elderly male with a history of multiple hospitaliza-
tions for symptomatic anemia requiring multiple transfusions.
An EGD revealed GAVE, and the AS was diagnosed on a TTE
[18]. In a systematic review of case reports on Heyde syn-
drome, Saha et al [6] reported gastric vascular malformations
as the source of bleeding in seven of the 74 reviewed cases;
however, it is unclear what fraction of the seven patients had
GAVE. A retrospective review of the NIS database from 2016
through 2019 revealed about 85,000 patients with a primary
admission diagnosis of GAVE, with only 5,315 (6.2%) of the
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patients having a secondary diagnosis of AS [9]. Patients with
AS were found to have a two-fold increased risk of develop-
ing GAVE, and patients with GAVE-AS had a higher risk of
GI bleeding, ischemic heart disease, and increased healthcare
utilization [9]. In our case series, the second patient had AS,
which may have predisposed him to developing GAVE.

Diagnosing Heyde syndrome requires a combination of
clinical, endoscopic, and laboratory investigations. Clinical
features suggestive of Heyde syndrome include recurrent GI
bleeding and cardiac symptoms. AS may present as syncope,
angina, heart failure, or systolic ejection murmur, or pulsus
parvus et tardus on physical examination. Easy bruisability,
heavy menstrual periods, hematoma, or hemarthrosis may be
suggestive of acquired von Willebrand disease (vWD) [6, 7,
10]. Initial laboratory workup may include a complete blood
count, coagulation panel, complete metabolic panel, and fecal
occult blood testing. Because patients with Heyde syndrome
demonstrate a selective deficiency of high-molecular-weight
vWE, the laboratory diagnosis of vWD involves a platelet
function assay (PFA) as an initial test that measures vWF anti-
gen levels and vWF ristocetin cofactor activity. vVWF multimer
analysis is used as a confirmatory test if PFA is abnormal [6,
11, 19-22]. TTE or TEE is used to confirm the diagnosis of
AS. GI angiodysplasia can be directly visualized using upper
endoscopy or colonoscopy [2, 6, 7]. Angiodysplasias are typi-
cally seen as small, bright red, flat, or slightly raised lesions.
Capsule endoscopy or enteroscopy may be required if the
bleeding source is thought to be the small intestine [2, 6]. In
addition, computed tomography (CT) angiography can be used
in some instances to visualize angiodysplasia and to adminis-
ter vasoconstrictive agents or embolization for treatment [6].

Heyde syndrome is underdiagnosed and treatable, al-
though guidelines are lacking [23]. AVR is considered the
definitive treatment for Heyde syndrome and can subvert GI
bleeding. Heyde syndrome diagnosis and treatment can be de-
layed, and the average time to diagnosis is estimated at 2 years
[6, 23]. Dahiya et al [7] reported a case of a patient with a
“prolonged hospital course” due to a late diagnosis of Heyde
syndrome. A high index of suspicion is warranted in patients
with recurrent GI bleeding to expedite diagnosis and manage-
ment [6]. While AVR appears therapeutic, not all studies found
evidence of AVWS. In their review, Saha et al [6] found that
only one-third of Heyde syndrome cases provided evidence
of acquired coagulopathy in AVWS. Treatment modalities for
isolated GAVE range from medications to endoscopic or sur-
gical therapy in refractory cases [13]. The efficacy of AVR in
treating GAVE-AS (a form of Heyde syndrome) is yet to be
established, as no cases have been reported so far. Further re-
search is needed to fully understand the pathophysiology and
optimal management of this syndrome.

Learning points

In this case series, we describe Heyde syndrome in the con-
text of AS and suggest its association with GAVE as an under-
reported form of Heyde syndrome. The pathogenesis of Heyde
syndrome is theorized to involve high-shear stress from AS,

causing damage to vVWF complexes and platelets, ultimately
resulting in a bleeding diathesis. AVR has been reported to re-
sult in partial-to-complete resolution of GI bleeding, support-
ing this hypothesis. We propose that GAVE-AS is a variant
manifestation of Heyde syndrome with unknown etiopatho-
genesis and management guidelines. Further research involv-
ing larger sample sizes, vVWF measurements, and clear diag-
nostic criteria, is necessary to fully characterize this condition.
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