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Abstract 

Background: Myelodysplastic syndrome (MDS) commonly causes chronic anemia through ineffective hematopoiesis, while 

gastrointestinal bleeding from small-bowel neuroendocrine tumors (NETs) is uncommon and may evade conventional 

endoscopic evaluation. 

Case Presentation: An 85-year-old man with MDS, small-bowel carcinoid tumor, atrial fibrillation on apixaban, and systolic 

heart failure presented with dizziness, dyspnea, and weakness. Hemoglobin was 4.1 g/dL, accompanied by hypotension, atrial 

fibrillation with rapid ventricular response, melena, and positive fecal occult blood testing. Troponin increased from 2,865 to 

>50,000 ng/L without chest pain, consistent with severe supply-demand myocardial injury from profound anemia, hypotension, 

and tachyarrhythmia. Apixaban was withheld, and packed red blood cell transfusions increased hemoglobin to 9.1 g/dL. 

Esophagogastroduodenoscopy revealed no bleeding source. Given persistent suspicion for small-bowel hemorrhage and the 

known carcinoid tumor, mesenteric angiography was performed with selective transcatheter arterial embolization. Hemoglobin 

remained stable without recurrent overt bleeding. 

Conclusion: Worsening anemia in patients with MDS should not automatically be attributed to ineffective hematopoiesis. 

Concurrent gastrointestinal blood loss, including bleeding associated with small-bowel NETs, should be investigated when 

clinical findings suggest an additional source.  
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1. Introduction 

Small-intestinal neuroendocrine tumors (SI-NETs), historically called small-bowel carcinoid tumors, are uncommon 

gastrointestinal neoplasms with an increasing incidence over recent decades [1]. The ileum is the most frequent small-bowel 

primary site [2]. Although SI-NETs often follow an indolent course, they may cause abdominal pain, obstruction, mesenteric 

ischemia, weight loss, malabsorption, and hormone-mediated symptoms. Mesenteric tumor deposits may provoke a marked 

desmoplastic reaction, leading to vascular encasement, venous congestion, ischemia, and chronic intestinal complications. 

Overt gastrointestinal hemorrhage is less common but has been previously noted [3,4]. 

 

Diagnosis is challenging because routine esophagogastroduodenoscopy (EGD) and colonoscopy do not visualize most of the 

jejunum and ileum [5,6]. Small-bowel bleeding accounts for approximately 5%-10% of gastrointestinal bleeding and should 

be considered after an appropriate upper and lower endoscopic evaluation fails to identify a source [7,8]. Diagnostic difficulty 

is further amplified when another established cause of anemia is present [9]. MDS comprises clonal hematopoietic neoplasms 

characterized by ineffective hematopoiesis and peripheral cytopenias [10]. Anemia predominates in lower-risk disease and may 

produce chronic transfusion dependence [11]. Consequently, a sudden decline in hemoglobin may be incorrectly attributed to 

marrow failure alone [12]. 

 

We report a patient with MDS and a known stable SI-NET who developed profound acute-on-chronic anemia, melena, 

hemodynamic instability, atrial fibrillation with rapid ventricular response, and marked acute myocardial injury. Negative EGD 

prompted evaluation of the small bowel and selective transcatheter arterial embolization (TAE) [13,14]. This case illustrates 

how an established chronic cause of anemia does not exclude a second, potentially treatable source of blood loss. 

 

2. Case Presentation 

An 85-year-old man with myelodysplastic syndrome (MDS) and chronic anemia, a known small-intestinal neuroendocrine 

tumor (SI-NET), atrial fibrillation on apixaban, and heart failure with reduced ejection fraction (LVEF 30%-35%) presented 

with several days of progressive weakness, dizziness, and dyspnea. Although his MDS and SI-NET had recently been 

considered clinically stable, he had experienced approximately 50 lbs of unintentional weight loss and required three red blood 

cell transfusions during the preceding year. 

 

 

FIG. 1. ECG on admission shows atrial fibrillation (Black boxes to cover personal information). 
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On presentation, he was hypotensive (93/45 mmHg) and tachycardic (125 beats/min) with atrial fibrillation and rapid 

ventricular response. Hemoglobin was 4.1 g/dL, hematocrit 13.1%, platelet count 251 × 10³/µL, lactate 2.5 mmol/L, and 

troponin 2,865 ng/L. Fecal occult blood testing was positive, and melena was observed, suggesting acute gastrointestinal 

hemorrhage superimposed on chronic MDS-associated anemia. 

 

TABLE 1. Admission laboratory findings. 

Laboratory test Admission value 

Hemoglobin 4.1 g/dL 

Hematocrit 13.1% 

Platelet count 251 × 10³/µL 

INR 1.3 

PT 14.1 s 

aPTT 33.1 s 

Total bilirubin 1.5 mg/dL 

Troponin 2,865 ng/L 

BNP 916 pg/mL 

Lactate 2.5 mmol/L 

 

He received intravenous crystalloid and four units of packed red blood cells, repeated lab 9 hours after showed increasing 

hemoglobin to 9.1 g/dL. Apixaban was withheld because of suspected major gastrointestinal bleeding. Troponin subsequently 

increased to >50,000 ng/L without chest pain or other ischemic symptoms. Cardiology attributed the marked myocardial injury 

primarily to severe oxygen supply-demand mismatch from profound anemia, hypotension, and persistent tachyarrhythmia. 

Echocardiography demonstrated an unchanged LVEF of 30%-35%, and an amiodarone infusion was initiated for atrial 

fibrillation. 

 

TABLE 2. Troponin trend overnight. 
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FIG. 2. Radiotracer accumulation within the left hemiabdomen suggestive of gastrointestinal hemorrhage. 

 

Esophagogastroduodenoscopy revealed no upper gastrointestinal bleeding source, raising suspicion for small-bowel 

hemorrhage given the known SI-NET. The patient was transferred for interventional radiology evaluation and underwent 

mesenteric angiography with selective transarterial embolization (TAE) of the suspected bleeding territory. Hemoglobin 

remained approximately 9 g/dL over the following two days without clinically significant recurrent bleeding, and he was 

subsequently discharged with close outpatient follow-up. 

 

 

FIG. 3. Abdominal/Pelvic CT shows diverticulosis of the sigmoid colon without diverticulitis, finding compatible with 

small bowel carcinoid. 
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Although the clinical course supported a small-bowel bleeding source, available procedural documentation did not demonstrate 

direct tumor-associated extravasation, tumor blush, or pathologic confirmation. Therefore, the SI-NET remained a suspected 

rather than definitively proven source of hemorrhage. 

 

3. Discussion 

The central diagnostic challenge was the coexistence of two plausible mechanisms of anemia. MDS produces chronic anemia 

through ineffective erythropoiesis, abnormal hematopoietic differentiation, intramedullary cell death, and progressive marrow 

failure. In older adults, anemia commonly becomes the dominant manifestation of lower-risk MDS and may lead to repeated 

transfusion [15]. This history made marrow failure an intuitive explanation for the patient's recurrent anemia [15]. 

 

The acute phenotype, however, was not adequately explained by chronic ineffective erythropoiesis alone [16]. Hemoglobin of 

4.1 g/dL accompanied by melena, positive fecal occult blood testing, hypotension, and tachycardia indicated a superimposed 

process until proven otherwise [17]. The more useful model was additive: reduced red blood cell production from MDS, 

increased red blood cell loss from suspected small-bowel hemorrhage, and amplification of bleeding due to apixaban use [18]. 

His recurrent transfusions during the preceding year may likewise have reflected variable contributions from both marrow 

dysfunction and occult blood loss. 

 

SI-NETs most often present with abdominal pain, obstruction, mesenteric fibrosis, ischemia, weight loss, metastatic disease, 

or carcinoid syndrome [19]. Bleeding is less characteristic but is well documented [18]. Proposed mechanisms include mucosal 

ulceration over the tumor, vascular erosion, tumor-associated neovascularity, venous congestion, local ischemia, and vascular 

compromise caused by mesenteric desmoplasia [20,21]. A lesion appearing radiographically stable may therefore remain 

clinically consequential [22]. Size stability does not rule out mucosal injury, vascular involvement, or intermittent hemorrhage 

[22]. 

 

After nondiagnostic EGD and appropriate lower gastrointestinal assessment, available small-bowel modalities include video 

capsule endoscopy, device-assisted enteroscopy, CT enterography, computed tomography angiography, nuclear medicine 

studies, and catheter angiography [7,23-25]. Selection depends on hemodynamic stability, bleeding activity, suspected 

pathology, local expertise, and whether immediate therapy is required [26]. In a stable patient, capsule endoscopy is often an 

early test [27,28]. In severe or ongoing bleeding, catheter angiography offers the advantage of proceeding directly to 

embolization [13,14, 27,28]. 

 

An oxygen saturation of 99% was falsely reassuring regarding systemic oxygen delivery. Arterial oxygen content is 

approximated by CaO₂=(1.34 × hemoglobin × arterial oxygen saturation) + (0.003 × arterial oxygen tension) [29]. Because 

hemoglobin is the principal determinant, a normal saturation cannot compensate for a hemoglobin concentration of 4.1 g/dL 

[29]. Tachycardia increased myocardial oxygen demand, while hypotension reduced coronary perfusion [30,31]. Pre-existing 

systolic heart failure limited the patient's ability to augment cardiac output [30,31]. 

 

Type 2 myocardial infarction requires acute ischemic myocardial injury caused by an oxygen supply-demand imbalance 

unrelated to acute coronary atherothrombosis; recognized triggers include severe anemia, hypotension, hypoxemia, and 
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sustained tachyarrhythmia [30,31]. Troponin magnitude alone cannot identify the mechanism [30]. Symptoms, 

electrocardiographic findings, imaging, hemodynamics, and the overall context remain essential [31]. Because the supplied 

record did not establish objective ischemia or coronary thrombosis, marked acute myocardial injury attributed clinically to 

supply-demand mismatch is the most defensible description [30,31]. 

 

Apixaban does not create a structural gastrointestinal lesion, but it can increase the severity or persistence of hemorrhage from 

an existing lesion [32]. PT, INR, and aPTT are not reliable measures of clinically relevant apixaban activity; an INR of 1.3 

therefore did not exclude an anticoagulant contribution [33]. Temporary interruption was appropriate during evaluation of 

suspected major bleeding [34]. The timing of resumption should be individualized according to hemostasis, the likelihood of 

recurrent bleeding, and thromboembolic risk from atrial fibrillation [34]. 

 

TAE is an established minimally invasive treatment for gastrointestinal hemorrhage that cannot be localized or controlled 

endoscopically [27,28,35]. Superselective catheterization can achieve hemostasis while limiting non-target embolization and 

bowel ischemia [36]. Contemporary studies report high technical success, although clinical success is lower because recurrent 

bleeding and ischemic complications remain possible. For this 85-year-old patient with HFrEF, COPD, atrial fibrillation, MDS, 

malignancy, and severe myocardial injury, TAE offered an important alternative to exploratory surgery.  

 

4. Conclusion 

This case highlights the importance of avoiding diagnostic anchoring in patients with chronic anemia. Despite known MDS, 

profound anemia (hemoglobin 4.1 g/dL) with melena, positive fecal occult blood testing, hypotension, and tachyarrhythmia 

strongly suggested superimposed gastrointestinal hemorrhage. A negative EGD and known SI-NET raised suspicion for a 

small-bowel source, although direct tumor bleeding was not definitively established; mesenteric arterial embolization was 

followed by early hemoglobin stability. The resulting severe reduction in oxygen-carrying capacity, compounded by 

hypotension, atrial fibrillation with rapid ventricular response, and limited cardiac reserve, likely contributed to marked acute 

myocardial injury despite preserved oxygen saturation and absence of chest pain. This case emphasizes the need to search for 

a treatable “second hit” when anemia is disproportionate to an established chronic diagnosis. 
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