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Summary

Gastrointestinal (GI) arteriovenous malformations (AVMs) are a well-known source of
bleeding with colon being the most common site, but they can also occur in rare locations
like the esophagus which may present with life threatening bleeding. We report the case of
a 51-year-old male with end stage renal disease (ESRD) presenting with hematemesis and
acute on chronic anemia. Further investigation showed an esophageal AVM which is an
unusual location and it was successfully treated with an endoscopic clip instead of argon
plasma coagulation (APC) due to its challenging location and esophageal wall motion from
breathing. The patient continued to be asymptomatic without any upper and lower GI
bleeding during his 20 months follow up period after the endoscopic management. Review
of literature showed only 10 cases of AVMs involving esophagus and the average age of
presentation was 52 years with a male predominance. We also provide an overview of those
cases in the discussion section below.
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1. Introduction
AVMs of the GI tract were first visualized endoscopically
in 1939 by Renshaw and in 1945 by Grossman (1). The
overall prevalence of GI AVMs is unknown. They are
more common in patients with certain risk factors like
chronic kidney disease (CKD). AVMs are responsible
for 2-5% of the cases of upper GI bleeding and 3% of
lower GI bleeding (2,3). The colon is the most common
location (4), where they are most often found in the
cecum and ascending colon (5). The small intestine
(jejunum> duodenum> ileum) and stomach are the next
most common sites of AVMs in the GI tract (4), with
esophagus being a rare location.
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An analysis of 218 patients with arteriographically
documented AVMs by Myers et al. reported only one
case of esophageal AVM (0.5%) (4). Another study
evaluating the distribution of GI angioectasias in a
western population by Bollinger et al. reported that
none of the patients in their study had AVMs in the
esophagus (6). Even though only a handful of cases are
available in the literature, it is important to consider
esophageal AVMs in the differential diagnosis when a
patient presents with an upper GI bleed. We describe a
case of significant upper GI bleeding due to an isolated
esophageal AVM and its challenges in the endoscopic
management.
2. Case Report
A 51-year-old African American man presented to the
emergency department (ED) in September of 2016
after having three episodes of gross hematemesis.
He described the vomitus as large in quantity with
fresh blood and clots. The patient had mild abdominal
discomfort before the onset of hematemesis that was
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relieved by vomiting. He denied having melena or
hematochezia. He had a history of gastroesophageal
reflux disease (GERD), chronic hepatitis B without
cirrhosis controlled with lamivudine, hypertension,
and ESRD treated with peritoneal dialysis after
having a kidney transplant rejection. He denied
taking non-steroidal anti-inflammatory drugs
(NSAIDs), anticoagulants or antiplatelet drugs. There
was no prior history of hematemesis, peptic ulcer
disease (PUD), or any known bleeding disorder. An
esophagogastroduodenoscopy (EGD), done 7 years
before the current admission, was unremarkable, and a
colonoscopy, 2 years prior to admission, showed mild
colonic diverticulosis.
On admission, the blood pressure was 162/70 mmHg,
heart rate was 85 beats/minute, respiration rate was 16
breaths/min and temperature was 36.7°C. The abdominal
examination was normal, and the digital rectal exam
showed brown stool with a negative occult blood test.
Hemoglobin (Hg) 55 g/L with a mean corpuscular
volume of 76 FL, white blood cell counts 9.5 × 109/L,
and platelets 244 × 109/L. His baseline Hg prior to this
presentation was 9-10 g/dL due to anemia of chronic
disease. The last Hg value, two months before the current
admission, was 10.3 gm/dL. Prothrombin time and
activated partial thromboplastin time were within normal
limits. The patient received 1 unit of packed red blood
cells (pRBC) transfusion and was started on a continuous
infusion of pantoprazole. Hematemesis resolved after the
admission, but he required two more units of pRBC to
maintain a Hg > 70 g/L. On day two after admission, he
had an esophagogastroduodenoscopy (EGD) performed
by general surgery for the evaluation of hematemesis
which revealed an AVM in the mid-esophagus that was
not cauterized due to the location. They recommended
the patient be seen by gastroenterology for therapeutic
endoscopy. As a complication of the EGD, the patient
developed aspiration pneumonia that was evident the day
after the procedure, and he was started on antibiotics.
A second EGD procedure was done on day 4
by gastroenterology which revealed a 4 mm midesophageal AVM with a small central clean-based ulcer
(Figure 1) without active bleeding. Further examination
of gastroesophageal junction, gastric and duodenal
mucosa was normal. No other source of bleeding was
identified. Given the difficult location and esophageal
wall motion from breathing, argon plasma coagulation
(APC) was not considered to be feasible. A complete
obliteration of the AVM was done with a single
endoscopic clip. Post application, mucosal anchoring,
and obliteration of the lesion was satisfactory (Figure
2). The patient was switched to an oral pantoprazole
and was treated for two more days in the hospital
for aspiration pneumonia. No further bleeding was
reported, Hg remained stable and he was discharged
home on histamine H2-receptor antagonists for GERD
and oral antibiotics continued for pneumonia. On

Figure 1. Mid esophageal AVM. A 4 mm mid esophageal
arteriovenous malformation with a central clean based ulcer
and no stigmata of bleeding at the time of EGD.

Figure 2. AVM after endoscopic clip placement. A complete
obliteration of the mid esophageal arteriovenous malformation
after successful application of an endoscopic hemoclip with
satisfactory positioning.

further follow up at periodic intervals after discharge
until May of 2018 the patient reported no further
episodes of hematemesis, melena or hematochezia. His
Hg returned to his usual of 90-100 g/L.
3. Discussion
AVMs are associated with various conditions like
CKD, aortic stenosis, Von Willebrand's disease,
CREST (calcinosis, Raynaud phenomenon, esophageal
dysmotility, sclerodactyly, and telangiectasia)
syndrome, and rare conditions like hereditary
hemorrhagic telangiectasia (HHT), and Fabry's disease
(3,7). A study done by Zuckerman et al. evaluating the
etiology of upper GI bleed (UGIB) showed AVM (53%)
as the leading cause in CKD patients and PUD (51%)
as the most common cause in patients without renal
failure (8).
The underlying pathology of AVM formation is
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Hematemesis and anemia

Clinical presentation

N/A
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Endoscopic coagulation

Endoscopic coagulation attempted
but it was unsuccessful
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AVM was found on autopsy
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Treatment modality

Table 1. Summary of published case reports of patients with AVMs involving the esophagus

CREST syndrome, Primary Biliary
Cirrhosis

HHT

HHT

Aortic stenosis, Chronic lung disease,
Diverticulosis

Multiple myeloma, Chronic renal failure

PUD, Chronic pancreatitis

N/A

N/A

Fabry’s disease

Gastric Antral Vascular Ectasia (GAVE),
Barrett’s esophagus, Aortic valve replacement

ESRD, GERD, Chronic hepatitis
B infection

Associated conditions

Not documented

N/A

Not documented

Not documented

Patient died after massive
GI bleed

Not documented regarding the
treatment for AVM

Death due to hematemesis

No recurrence of symptoms after
6 months of follow up

Not treated

Not documented

No recurrence of symptoms
after 20 months of follow up

Clinical outcome
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not well understood. Various hypotheses have been
proposed. One suggested possible vascular degeneration
promoted by hypo-oxygenation of the mucosa due to
atherosclerosis of the vessels (9). Other theories suggest
increased pressure in the venous system could lead to
the formation of the AVMs (10).
Clinical presentations of AVM include hematemesis,
melena, bleeding per rectum, unexplained iron
deficiency and anemia (4,11). Diagnosis is usually made
by endoscopy, however, in some cases, angiography
or surgery may be required to make the diagnosis.
Endoscopic therapy with APC is the most successful
method of treatment (12). Bipolar coagulation can also
be used in the treatment of AVM. However, APC is more
commonly used due to its ease of use, low cost, and the
lower rate of complications. Hemostasis with clips can
be used in cases where lesions are localized or APC is
difficult to be performed as described in this case.
The PubMed literature search query returned a
total of 10 cases of esophageal AVMs reported in
combination with AVMs at other locations or as a part
of a syndrome (1,7,13-19). A brief description of the
patients' characteristics of the published case reports
is mentioned above in Table 1. Details regarding one
of the patients were not available. The most common
presentation was hematemesis followed by anemia as it
was in the current case. AVMs were seen predominantly
in males (8/10) compared to females (2/10) with age
ranging from 22-76 years and the average age of
presentation was found to be 52. Out of ten patients,
only 3 cases of isolated esophageal AVMs were reported
(13-15), and to the best of our knowledge, the case
described here will likely represent the 4th case in that
group with its unique challenges in the management
and successful hemostasis with an endoscopic clip.
4. Conclusion
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here provides evidence that esophageal AVMs can
cause life threatening upper GI bleeding. They should
be considered in the differential in a patient with
upper GI bleeding especially in the background of risk
factor such as ESRD, and timely intervention could be
lifesaving.

1.

4.

Schaefer RA, Goldstein MJ. Gastric and esophageal
telangiectasia: A case report. Gastrointest Endosc. 1973;
19:192-193.
Ghassemi KA, Jensen DM. Lower GI bleeding:
Epidemiology and management. Curr Gastroenterol Rep.
2013; 15:333.
Acosta RD, Wong RK. Differential diagnosis of upper
gastrointestinal bleeding proximal to the ligament of

19.

Trietz. Gastrointest Endosc Clin N Am. 2011; 21:555566.
Meyer CT, Troncale FJ, Galloway S, Sheahan DG.
Arteriovenous malformations of the bowel: An analysis
of 22 cases and a review of the literature. Medicine
(Baltimore). 1981; 60:36-48.
Höchter W, Weingart J, Kühner W, Frimberger E,
Ottenjann R. Angiodysplasia in the colon and rectum.
Endoscopic morphology, localisation and frequency.
Endoscopy. 1985;17:182-185.
Bollinger E, Raines D, Saitta P. Distribution of bleeding
gastrointestinal angioectasias in a Western population.
World J Gastroenterol. 2012;18:6235-6239.
Okano H, Shiraki K, Tsuneoka K, Tamai T, Nakazawa S,
Masuoka H, Sugawa M, Yamakado T, Kosaka Y, Nakano
T. Esophageal vascular ectasia associated with Fabry's
disease. Gastrointest Endosc. 2001; 53:125-126.
Zuckerman GR, Cornette GL, Clouse RE, Harter HR.
Upper gastrointestinal bleeding in patients with chronic
renal failure. Ann Intern Med. 1985; 102:588-592.
Kaaroud H, Fatma LB, Beji S, Boubaker K, Hedri
H, Hamida FB, El Younsi F, Abdallah TB, Maiz HB,
Kheder A. Gastrointestinal angiodysplasia in chronic
renal failure. Saudi J Kidney Dis Transpl. 2008; 19:809812.
Boley SJ, DiBiase A, Brandt LJ, Sammartano RJ. Lower
intestinal bleeding in the elderly. Am J Surg. 1979;
137:57-64.
Zajjari Y, Tamzaourte M, Montasser D, Hassani K, Aatif
T, El Kabbaj D, Benyahiya M. Gastrointestinal bleeding
due to angiodysplasia in patients on hemodialysis: A
single-center study. Saudi J Kidney Dis Transpl. 2016;
27:748-751.
Vargo JJ. Clinical applications of the argon plasma
coagulator. Gastrointest Endosc. 2004; 59:81-88.
Konstantakos AK, Douglas WI, Abdul-Karim FW,
Lee JH, Geha AS. Arteriovenous malformation of the
esophagus disguised as a leiomyoma. Ann Thorac Surg.
1995; 60:1798-1800.
Khanna S, Arora AS, Topazian MD. Esophageal vascular
ectasia. Endoscopy. 2011; 43 Suppl 2 UCTN E281.
Sassaris M, Pang G, Hunter F. Telangiectasias of the
upper gastrointestinal tract. Report of six cases and
review. Endoscopy. 1983; 15:85-88.
Kim CJ, Kwak BH, Kim SD, Kim SP. Sudden death in
angiodysplasia of the gastroesophageal junction. Am J
Forensic Med Pathol. 1992;13:211-213.
Weaver GA, Alpern HD, Davis JS, Ramsey WH,
Reichelderfer M. Gastrointestinal angiodysplasia
associated with aortic valve disease: Part of a spectrum of
angiodysplasia of the gut. Gastroenterology. 1979; 77:111.
Christiansen J, Funding J. Hereditary hemorrhagic
telangiectsia (Osler's Disease) as the cause of
gastrointestinal hemorrhage. Acta Chir Scand. 1970;
136:213-218.
Reynolds TB, Denison EK, Frankl HD, Lieberman FL,
Peters RL. Primary biliary cirrhosis with scleroderma,
Raynaud's phenomenon and telangiectasia. New
syndrome. Am J Med. 1971; 50:302-312.
(Received July 5, 2018; Revised July 30, 2018; Accepted
August 5, 2018)

www.irdrjournal.com

