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Abbreviation
VCE  Video capsule endoscopy

Angioectasias (AE) represent one of a variety of vascular 
gastrointestinal mucosal lesions that can potentially bleed. 
Initial studies of obscure gastrointestinal bleeding demon-
strated an association between calcific aortic stenosis and 
recurrent melena from bleeding arteriovenous malforma-
tions [1]. Although past management included selective 
angiography [2] and blind right colectomy [3], subsequent 
advances in flexible endoscopic techniques demonstrated the 
safety and effectiveness of electrocautery via colonoscopy 
for management of these lesions [4], thereby highlighting 
the contribution of the gastroenterologist to the identification 
and management of bleeding AE.

Due to a lack of understanding of the underlying etiology 
of vascular intestinal lesions, there until recently has been 
a lack of a clear consensus definition for an AE. Represent-
ing an aberration of the normal vascular structures in the 
gastrointestinal tract, AE in the small bowel are now defined 
as “a clearly demarcated, bright-red, flat lesion, consisting 
of tortuous and clustered capillary dilatations within the 
mucosal layer (surrounded by intestinal villi) that can range 
from small (few mm) to large (few cm)” [5, 6].

Although similar in appearance, AE are heterogeneous 
with respect to their presentation (active bleeding, occult 
bleeding, or asymptomatic) and location within the gastro-
intestinal tract. AE are most commonly present in the colon 
(0.83% of healthy asymptomatic adults), most commonly 
proximal to the hepatic flexure where they often demonstrate 
a benign natural history with a low rate of bleeding over 

3 years of follow-up [7]. With respect to clinical gastrointes-
tinal bleeding, AE account for 4–7% of non-variceal upper 
gastrointestinal bleeding lesions [8] and up to 40% of colonic 
bleeding lesions [8]. Among individuals with obscure gas-
trointestinal bleeding undergoing capsule endoscopy, AE are 
the most common cause of small bowel bleeding, accounting 
for 50% of bleeding lesions [9].

Known clinical conditions associated with the presence 
of bleeding AE include aortic stenosis [1], von Willebrand 
disease [10], and chronic kidney disease (CKD) [11]. More 
recently, AE have also been associated with gastrointestinal 
bleeding in individuals with left ventricular assist devices 
(LVADs) with degradation of von Willebrand factor (vWF) 
[12] as a potential etiology after LVAD implantation. 
Although a clear pathogenesis has not been described for 
the formation of AE, numerous hypotheses exist, includ-
ing intermittent obstruction of submucosal veins with con-
sequent congestion of arterial capillaries and formation of 
small arteriovenous collaterals, mucosal hypoxemia with 
resultant neovascularization driven by angiogenesis fac-
tors, and deficiency in vWF, having implications for both 
angiogenesis and hemostasis [8].

Endoscopy remains the primary tool for both diagnosis 
and therapy, although the understanding of risk factors for 
the development of symptomatic bleeding from AE remains 
limited. Consequently, further data are required to help guide 
which patients may benefit from endoscopic assessment and 
therapy aimed at mitigating the overall risk of rebleeding 
from AE [13].

Grooteman et al. contribute a timely systematic review 
entitled, “A risk assessment of factors for the presence of 
angiodysplasias during endoscopy and factors contribut-
ing to symptomatic bleeding and rebleeds” in this issue 
of Digestive Diseases and Sciences [14]. The authors per-
formed a systematic review, focusing on (1) risk factors for 
the presence of AE found during endoscopy, (2) risk factors 
for AE contributing to gastrointestinal bleeding, and (3) pre-
dictors of mortality and rebleeding in individuals with AE. 
With respect to risk factors for the presence of AE during 
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endoscopy, nine individual studies were included, consisting 
of patients that underwent a variety of endoscopic techniques 
(including endoscopy, push enteroscopy, and capsule endos-
copy, and/or colonoscopy) for suspected gastrointestinal 
bleeding (overt and obscure). The comparator group under-
went endoscopy indicated for bleeding without identification 
of AE. The primary risk factors for AE included age, CKD, 
and cardiovascular disease. When studies were pooled that 
compared patients with suspected gastrointestinal bleeding 
to a control group of patients undergoing endoscopy without 
bleeding, added risk factors for detection of AE included the 
use of proton pump inhibitors, anticoagulants, and a history 
of venous thromboembolism.

Identification of individuals at high risk of bleeding 
can be clinically meaningful if endoscopic therapy can be 
directed at high-risk individuals, thereby limiting repeat hos-
pitalizations or need for additional procedures and therapies 
for gastrointestinal bleeding. Grooteman et al. identified two 
studies in which individuals with colonic angioectasias had 
evidence of blood loss (anemia, positive fecal occult blood, 
hematochezia, or melena in the endoscopy report [15]) or 
active bleeding at the time of colonoscopy [16]. Risk fac-
tors potentially contributing to bleeding from AE included 
age > 80 years and multiple AE identified on colonoscopy. 
Although further data are required before broad recom-
mendations can be made for treatment of asymptomatic AE 
found at the time of colonoscopy for non-bleeding indica-
tions, attention should be paid to the right colon, particularly 
in elderly patients in whom the indication for endoscopy is 
often for anemia or gastrointestinal bleeding.

Lastly, risk factors for rebleeding attributed to AE were 
summarized from six studies (primarily utilizing capsule 
endoscopy and small bowel enteroscopy) in which rebleed-
ing was associated with cirrhosis, a bleeding locus in the 
distal small bowel, and multiple AE. Unfortunately, since 
the contribution of endoscopic treatment toward the achieve-
ment of hemostasis was not uniformly collected in these 
studies, no further data were available regarding the under-
standing of the contribution of endoscopic cauterization 
toward the reduction of rebleeding risk [17]. Further stud-
ies will be required to quantify the benefit of endoscopic 
therapies, in particular those delivered to small bowel AE, 
and reductions in rebleeding risk.

This study provides a clear synthesis of valuable exist-
ing data as well as guidance for clinicians that encounter 
individuals at risk of bleeding from AE or detect AE during 
the course of routine endoscopy. The greatest strength is the 
large number of included studies and overall participants, 
but this large sample size also is a primary limitation due to 
the heterogeneous nature of the included studies and patient 
populations, which limited the ability to perform a formal 
meta-analysis for clinically significant risk factors related 
to development of bleeding and rebleeding. Future clinical 

studies need to clearly define study aims with respect to AE 
location (gastric, colonic, and/or small bowel) and bleeding 
presentation (overt bleeding with melena or hematochezia or 
iron deficiency anemia with suspected small bowel bleeding) 
that will enable meta-analytic techniques to combine data 
and better define indications for endoscopic assessment as 
well as management techniques.

In dividing the systematic review into three primary 
aims, Grooteman et al. attempt to limit the heterogeneity 
of included studies, but in doing so also limited the num-
ber of studies in each aim, thereby increasing the likelihood 
of bias driven by a single study. With respect to mortality, 
the largest study included 85,971 individuals [18] or 93% 
of included patients within the systematic review, and 99% 
of patients in the aim directed at rebleeding and mortality. 
The included study by Serrao et al. identified individuals 
with bleeding AE in a national database by using hospital 
discharge ICD-9 diagnoses. Although the reported sensitiv-
ity of ICD-9 codes for bleeding AE is high, the specificity 
of AE as the cause of bleeding has not been determined, 
therefore limiting the conclusions that can be drawn from a 
study utilizing a national database [19]. The limitations of 
the included studies need to be highlighted when performing 
a systematic review or meta-analysis at the risk of perpetuat-
ing inaccurate associations identified in large datasets.

Through their contribution, Grooteman et al. are driving 
the evidence base and the general knowledge base regard-
ing the contribution of AE toward gastrointestinal bleed-
ing pathogenesis. As noted by the authors, identification of 
high- and low-risk patient categories is one of the first steps 
toward defining appropriate endoscopic or medical manage-
ment techniques with respect to rebleeding risk from AE. As 
cardiac comorbidities increase in an aging population, and 
anticoagulant and antiplatelet therapies become more preva-
lent, bleeding from AE will remain common [20]. Under-
standing the clinical risk factors related to bleeding and 
rebleeding is the first step in providing hypotheses related 
to the pathogenesis of gastrointestinal AE. Further under-
standing of the etiology and development of clinical risk 
scores will ultimately enable the development of alternative 
and safe medical therapies aimed at reducing the burden of 
disease from gastrointestinal AE.
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